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SECTION 26 05 01 - ELECTRICAL GENERAL PROVISIONS 

PART 1 -GENERAL 

1.1 RELATED DOCUMENTS 

A. The Drawings and General Provisions of the Contract, including, but not limited to General and 
Supplementary Conditions and Division 1 Specification Sections apply to all the work specified in this 
Division and its sections. 

B. This Division is a part of the entire set of Contract Documents and shall be coordinated with the 
applicable provisions of the other parts.  The following requirements clarify, amend or are in addition to 
the requirements set forth under the General Conditions and Division 1. 

C. In case of any discrepancy between the various Drawings, or between parts of the Specifications or 
between Drawings and Specifications, the matter shall immediately be submitted to the Engineer and for 
Contractual purposes the most expensive condition shall apply. 

1.2 INTENT 

A. It is the intention of the Specification and Drawings to call for finished work, tested and ready for 
operation. 

B. Any apparatus, material, incidental accessories or work not shown on the Drawings or itemized in the 
Specification, but reasonably implied and necessary to make the Work complete and perfect in all 
respects and ready for operation, shall be provided by the Contractor without additional expense to the 
Owner. 

C. Major items of equipment are specified on the Drawings or in the Specifications and shall be furnished 
complete with all accessories normally supplied. 

D. Minor details not shown nor specified, but necessary for the proper installation and operation, shall be 
included in the Work and in the Contractor's estimate, the same as if herein specified. 

E. With submission of bid, Contractor shall give written notice of any materials or apparatus believed 
inadequate or unsuitable, in violation of laws, ordinances, rules or regulations of authorities having 
jurisdiction, and any necessary items of work omitted.  In the absence of such written notice, it is 
mutually agreed that the Contractor has included the cost of all required items in his proposal. 

1.3 DEFINITIONS 

A. "Engineer" is the person lawfully licensed to practice engineering or an entity lawfully practicing 
engineering as identified as such in the Agreement or by the Architect and is referred to throughout the 
Contract Documents as if singular in number.  The term "Engineer" means the Engineer or the Engineer's 
authorized representative. 

B. "Furnish" means to supply and deliver to the project site or appropriate trade. 
C. "Install" means to unpack, assemble, erect, fit up and connect in the specified or appropriate manner so as 

to be complete and ready for intended use. 
D. "Provide" means to furnish and install. 

1.4 DRAWINGS 

A. Drawings issued with these specifications are diagrammatic and indicate the general arrangement of 
systems and approximate location of apparatus to be provided.  Exact locations of all equipment are to be 
coordinated by the Contractor and are subject to approval of the Architect, Engineer and Owner. 

B. The general runs of raceways, feeders, branch circuits, etc., are indicated on the drawings.  It is not 
intended that the exact routing of these items be determined there from.  Check drawings of other trades 
to verify spaces in which work will be installed.  Maintain maximum headroom and space conditions at 
all points.  Where headroom or space conditions appear inadequate, the Architect/Engineer shall be 
notified before proceeding with installation. 
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C. The locations of lighting fixtures, outlets, panels and other equipment indicated on the drawings are 
approximately correct, but they are understood to be subject to such revision as may be found necessary 
or desirable at the time the work is installed in order to meet field conditions or to simplify the work.  The 
Contractor shall verify that all minimum clearance distance and access requirements are met. 

D. Dimensions given on the Drawings govern scale measurements, and large scale Drawings govern small 
scale Drawings; omissions on large scale Drawings do not govern small scale Drawings unless the 
omission is noted on the large scale Drawings. 

E. Circuit "tags" in the form of arrows are used to indicate the home runs of conduit to electrical distribution 
panels and switchboards.  These tags show the circuits in each home run, the number of each circuit and 
the panel designation.  It is not intended that these numbers be followed in connecting the circuits at the 
panelboards.  Circuits shall be connected so that the loads, on each phase, are equal with maximum 
allowable deviations of 10% between phases.  Show the actual circuit numbers on the finished record 
drawings, and panel directories. 

F. The drawings generally do not indicate the exact number of wires in each conduit for the branch circuit 
wiring of fixtures and outlets.  Provide the correct wire size and quantity as required by the indicated 
circuiting, manufacturer’s installation instructions, control wiring diagrams, and or manufacturer’s 
instructions, if any, specified voltage drop or maximum distance limitations, and the applicable 
requirements of the NEC. 

G. Where two or three branch circuits are run in a common conduit, it shall be understood that these circuits 
are of different phases.  Where circuits serve office outlets or lighting circuits with electronic ballasts, 
they shall NOT use a common neutral wire.  Where common neutrals are allowed, no more that three 
circuits with one common neutral wire are to be installed in any branch circuit home run conduit unless 
specifically indicated otherwise. 

H. The Contractor shall take special care in the installation of raceways where same is concealed to ensure 
that it does not project beyond the finish lines of floors, ceilings and walls. 

I. If directed by the Engineer, without extra charge, make reasonable modifications in the layout as needed 
to prevent conflict with work of other trades for proper execution of the work.   

J. The Owner reserves the right to make reasonable changes before installation of equipment, without 
additional cost. 

1.5 INSPECTION OF SITE 

A. The Contractor and all Subcontractors as necessary shall visit the site, examine and verify the conditions 
under which the work must be conducted before submitting a proposal. 

B. The submission of a Proposal implies that the Contractor and all Subcontractors as necessary have visited 
the site and are familiar with the conditions under which the work must be conducted. 

1.6 WORK INVOLVING OTHER TRADES 

A. The Contractor is responsible for compliance with all local, state and federal licensing regulations, union 
jurisdictions, labor laws, etc., and shall engage qualified and licensed individuals to perform all aspects of 
the Work. 

B. The Contractor shall to refer to architectural, structural, plumbing, mechanical, process and 
instrumentation, and other drawings and sections that indicate the type of construction and equipment 
with which the work of this section must be coordinated. 

C. The Electrical Contractor shall coordinate the installation of equipment, and raceways with the work of 
all other trades. 

1.7 CODES, PERMITS & FEES 

A. The Contractor shall give all necessary notice, apply for all permits, and pay all governmental taxes, fees 
and other costs in connection with his work; file all necessary plans, all documents and obtain all 
necessary approvals from state and local departments having jurisdiction; obtain all required certificates 
of inspection for his work and deliver same to the Owner with copies to the Architect and Engineer 
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before request for acceptance and final payment for the Work. 
B. All work shall be executed in accordance with the rules and regulations set forth in local, state and federal 

codes and the requirements of the local utility companies.  Where the Drawings or Specifications indicate 
materials or construction in excess of code requirements, the Drawings or Specifications shall govern. 
 

PART 2 -PRODUCTS 

2.1 MATERIALS & WORKMANSHIP 

A. All equipment and materials shall be new and in unblemished condition and shall be standard products of 
manufacturers regularly engaged in the production of electrical equipment. 

B. All equipment shall be UL listed and labeled and shall conform to the latest edition of the NEC. 
C. All material shall conform to the requirements of all applicable codes and shall be trademarked and/or 

grademarked. 
D. All major items of equipment shall be furnished complete with all accessories normally supplied with the 

catalog items listed and all other accessories necessary for a complete, properly operating system. 
E. The drawing arrangements are based on the manufacturers listed, either in these specifications or on the 

schedules on the Drawings. 
F. If any other equipment is considered for approval it shall be equal in quality, durability, appearance, 

capacity and efficiency through all ranges of operation, shall fulfill the requirements of equipment 
arrangement and space limitations of the equipment shown on the Drawings and/or specified and shall be 
compatible with the other components of the system. 

G. At the time of system starting and testing, the Contractor shall be responsible to have a factory authorized 
service representative of the manufacturer present for the equipment listed herein.  All required additions 
or alterations for proper equipment operation and performance shall be provided at no additional cost to 
the Owner. 

2.2 DEVIATIONS 

A. The Drawings and/or Specifications indicate the name, model number or type of equipment or materials 
to be used as a standard for the materials specified. 

B. Where the Contractor proposes to use an item of equipment other than that specified or detailed on the 
drawings which requires any redesign, new drawings shall be prepared at his own expense after approval 
of the substitution is granted. 

C. Where such approved deviations require a different quantity and arrangement of raceways, supports, 
wiring, conduit and equipment from that specified or indicated on the drawings, the Contractor shall 
furnish and install any such raceways, structural supports, insulation, controllers, motors, starters, 
electrical wiring and conduits, or any other additional equipment required by the system at no additional 
cost to the Owner for this and any other trade affected by the change. 

D. Whether expressly specified or otherwise noted, no materials, products or equipment shall be 
incorporated in the new work without written approval. 

E. A satisfactory review of a submittal by the Engineer shall not be construed as an acceptance of a 
deviation unless that deviation is flagged as a deviation by the Contractor on the submittal.  

F. In cases where more than one manufacturer, material or product is specified by name, the Contractor has 
the option to use any one named, but he must notify the Engineer of his choice on the proposed submittal 
schedule. 

G. In cases where a single manufacturer, material, or product is specified with the words "or approved 
equal", or words of similar intent, the Contractor must prove to the Engineer's satisfaction that the 
material or product proposed is essentially equal in quality, design, capacity, size, availability, durability 
or other criteria to that specified.  A complete installation of the proposed substitution shall have been in 
satisfactory use for a sufficient period of time to establish its value as equal. 

H. The Engineer shall have the final authority as to the acceptance of any substitutions.  Any claims by the 
Contractor for extension of time or increase in cost as a result of such substitutions will not be accepted. 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

ELECTRICAL GENERAL PROVISIONS 
260501 – Page 4 

 

2.3 SUBMITTALS 

A. The materials, workmanship, design and arrangement of all work installed under the Contract shall be 
subject to the approval of the Engineer. 

B. Submittals shall bear stamped evidence of checking by the Contractor when submitted to the Engineer's 
office. 

C. The Engineer will examine all shop drawings and samples and will return same with the status of 
submission indicated with one of the following notations: 

1. NO EXCEPTIONS TAKEN 
2. MAKE CORRECTIONS NOTED 
3. REVISE & RESUBMIT 
4. REJECTED - SEE REMARKS 

D. Corrections or Comments made on the Shop Drawings during this review do not relieve Contractor from 
compliance with requirements of the Drawings and Specifications.  This check is only for review of 
general conformance with the design concept of the project and general compliance with the information 
given in the Contract Documents.  The Contractor is responsible for confirming and correlating all 
quantities and dimension, selecting fabrication, processes and techniques of construction, coordinating his 
work with that of all other trades and performing his work in a safe and satisfactory manner.  

E. Review by the Engineer shall not relieve the Contractor from responsibility of errors, deviation from 
Contract Documents or violation of sound practices. 

F. Should changes be indicated on the returned submittals, the Contractor shall provide revised submittals 
promptly until final acceptance by the Engineer.  Any subsequent changes made to the submittals after 
initial review by the Engineer shall be indicated as such by the Contractor. 

G. Upon final acceptance of the submittals, the Contractor shall distribute copies as required for proper 
coordination or as directed by the Engineer. 

H. The Contractor shall keep one copy of each approved submittal in the field office at all times. 
I. Contractor shall distribute reviewed shop drawings to all other trades to assure proper coordination. 
J. The Contractor shall provide additional shop fabrication and field installation shop drawings as required 

by the Engineer during construction. 
K. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 

SUBMITTAL PROCEDURES. 
L. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 

instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

1. Product Data:  Provide information for each type of product specified. 
M. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 

manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to 
describe the work.   

1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and 
frequency. 

N. Samples:  For each exposed product and for each color and texture specified. 
O. Maintenance data. 
P. Warranties:  Sample of special warranties. 
Q. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

R. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 
limited to the following: 
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1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

2.4 QUALITY ASSURANCE 

A. General: 
1. Comply with the requirements of Section 014000, Quality Requirements. 

B. Regulatory Requirements: 
1. Perform all electrical work in conformance with the requirements of NFPA 70, the National 

Electrical Code, as adopted an amended by the New Jersey Uniform Construction Code (NJUCC). 
C. Certifications: 

1. Submit evidence with all Product Data that the products represented meet testing agency quality 
verification requirements, including agency listing and labeling requirements.  Products shall be 
listed and labeled by Underwriter’s Laboratory (UL), approved by Factory Mutual (FM) or 
certified as meeting the listing standards by the Electrical Testing Laboratory (ETL). 
a. Such evidence may consist of either a printed mark on the data or a separate listing card. 

2.5 INDIVIDUAL MOTOR STARTERS 

A. Where electrical disconnect switches, motor starters, variable frequency drives and the like are identified 
on the Contract Drawings as ‘Furnished With Equipment’ (FWE) the contractor shall install (mount and 
wire) these devices which are procured by others. 

B. Mechanical Contractor shall furnish and turn over motor starting equipment for motors provided as part 
of his work to the Electrical Contractor, who shall erect and provide power wiring for same.   

C. The Electrical Contractor shall install all starting equipment except starters specified to be factory 
mounted and wired as part of the equipment, and shall do all wiring necessary to supply power to the 
starter, including connections from the starters to the motors. 

D. Electrical contractor shall provide all motor safety switches, local disconnects, motor starters, and drives 
unless otherwise noted as furnished with equipment (FWE). 

2.6 FIRESTOPPING 

A. Wall penetrations shall be sealed with 3M Brand firestop materials (Moldable Putty, FS-195 strip, CS-
195 sheet) in accordance with the manufacturer's recommendations. Obtain approval for each type of 
penetration and firestop method before proceeding. 

B. Floor and roof penetrations shall be similarly sealed, and furthermore shall be dammed and filled to 
assure the opening and the sleeve are watertight. Contractor shall furnish all necessary sleeves, caulking 
and flashing required to make openings absolutely watertight. 

2.7 TEMPORARY POWER 

A. Electrical Contractor shall provide temporary lighting and power for construction. 
B. Temporary power circuits for small hand tools shall be GFIC protected. 

PART 3 -EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which all products are to be installed in 
coordination with Installer of materials and components specified in this Section and notify General 
Contractor in writing, with copies to the Owner’s Representative, Owner, and Architect, of any 
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conditions detrimental to proper and timely installation.  Do not proceed with installation until 
unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 SAFETY 

A. In accordance with generally accepted construction practices and in particular Federal Regulation Part 
1926, Subpart K and Subpart S (Occupational Safety and Health Act), latest edition (OSHA), the 
Contractor will be solely and completely responsible for conditions of the job site, including safety of all 
persons and property during performance of the work.  This requirement will apply continuously and not 
be limited to normal working hours. 

3.3 SCHEDULING OF WORK 

A. Carefully examine the Drawings and Specifications, visit the site, and be fully informed as to all existing 
conditions, dimensions and limitations before starting the work. 

B. Once work is started, the Contractor shall complete the work without interruptions so as to return work 
areas to the Owner as soon as possible. 

C. The Contractor shall adequately protect and preserve all existing and newly installed work.  Any damage 
to facilities shall be promptly repaired by the Contractor at his expense. 

D. Covering Work: No raceways, conductors, fittings, outlets or other work of any kind shall be covered up 
or hidden from view before it has been examined or approved by the Engineer and any authority having 
jurisdiction over same.  Any imperfect work or material which may be discovered shall be removed and 
corrected immediately after being rejected. 

E. The Contractor shall consult with the Owner as to the methods of carrying on the work so as not to 
interfere with the owner's operation any more than absolutely necessary; accordingly, all service lines 
shall be kept in operation as long as possible and the services shall only be interrupted at such times as 
will be designated by the Owner. 

F. The Contractor shall take all necessary precautions to protect the Owner's equipment and personnel from 
damage or injury due to his carrying on of the work.  The area in which the Contractor is working must 
be kept as clean as possible at all times, with only a minimum amount of construction material at the site 
at one time. 

G. Materials and equipment must be placed to avoid interferences with the Owner's operation and shall be 
moved when directed by the Owner. 

3.4 COORDINATION 

A. Prior to installation of any electrical equipment, the contractor shall prepare coordination shop drawings 
showing the proposed layout of equipment in each electrical room and data equipment room.  Layout 
drawings shall be to scale and be dimensioned showing actual equipment sizing as indicated on the 
approved equipment submittals and indicate proper clearances. 

B. Electrical contractor shall review drawings and specifications of all other divisions at time of bid, and 
include in their quote all power connection to equipment and devices that may or may not be represented 
on the Division 26 drawing. 

C. Before any work is installed, and before any equipment is fabricated or purchased, the Electrical 
Contractor shall carefully check the Contract Drawings of all divisions, and all job conditions.  Any lack 
of coordination between the Work and the Drawings or job conditions shall be immediately reported to 
the Engineer in writing. 

D. Field Measurements: Verify the dimensions governing the work at the site.  No extra compensation shall 
be claimed or will be allowed on account of differences between actual dimensions and those indicated 
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on the Drawings. 
E. Examine adjoining work on which this work is dependent and report any work which must be corrected.  

No waiver of responsibility for defective work shall be claimed or will be allowed due to the failure to 
report unfavorable conditions affecting this work. 

F. Exact locations of all equipment are to be coordinated by the Contractor and are subject to approval of the 
Architect, Engineer and the Owner. 

G. Generally, all work shall be installed so as to be readily accessible for operation, maintenance and repair.  
Such spaces and clearances shall, however, be kept to the minimum size required. 

H. Any rearrangement of light fixtures, conduits, panels or other such departures from the Drawings and the 
reasons thereof, shall be submitted to the Engineer for approval, in the form of detailed drawings showing 
the proposed changes.  No such changes shall be made without the prior approval of the Engineer.  

I. Conduit and boxes located within masonry walls shall be carefully laid out and coordinated with the work 
of other trades.  Certain masonry partitions are to be filled solid.  Refer to wall types indicated on 
Architectural plans, and make all necessary allowances. 

3.5 COOPERATION 

A. The Contractor shall confer with the various trades engaged in the construction of the building and 
arrange all parts of conduits, panels, and equipment, etc., with the building construction and the 
architectural finish so that it will harmonize in service and appearance. 

B. The Contractor shall give full cooperation to the various trades and shall furnish in writing, with copies to 
the Architect and Engineer, any information necessary to permit the work of all trades to be installed 
satisfactorily and with the least possible interference and delay. 

3.6 PROTECTION OF PROPERTY 

A. In all occupied buildings, the Contractors shall be responsible for performing the work in a manner that 
will not affect the building operation or harm existing equipment. 

B. Special attention and care shall be employed when working near or adjacent to computer rooms, 
telephone equipment rooms, and other sensitive areas.  This includes dust or dirt contamination, 
temperature or humidity fluctuations, noxious odors, disturbing noise or other disruptive conditions. 

C. Restore to its original condition, without expense to the Owner, any of the Owner's property that shall 
become damaged due to the negligence and/or work of the Contractor's employees or subcontractors. 

3.7 REMOVALS 

A. In general, removal work is indicated on the Drawings.  This shall include all items such as, but not 
limited to existing light fixtures, panels, conduits, supports and equipment where such items are not 
required for the proper operation of the revised system. 

B. Unless specifically noted to the contrary, removed materials shall not be reused in the work.  Salvaged 
materials that are to be reused shall be stored safe against damage and turned over to the appropriate trade 
for reuse. 

C. Materials to be removed shall become the property of the Contractor.  These materials shall be legally 
disposed of by the Contractor. 

D. Work that has been cut or partially removed shall be protected against damage until covered by 
permanent construction. 

3.8 INTERRUPTIONS 

A. Where new work is to be connected to existing systems or equipment, the work shall be installed so as to 
minimize downtime or disruption of services.  The Contractor shall schedule the work as directed by the 
Owner. 

B. Where temporary shutdown of essential services are required (i.e. fire alarm) the Contractor shall make 
allowance for the restoration of the service at the end of each workday. 
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3.9 CUTTING AND PATCHING 

A. All cutting, patching and repair work caused by Contractor shall be the Contractors responsibility and 
shall be done by personnel skilled in the trade of the repair work.  All such repairs shall be subject to the 
approval of the Engineer and Owner. 

3.10 WALL, FLOOR AND ROOF PENETRATIONS 

A. Penetrations at building walls, partitions, floors and roofs shall be located in the field by the Contractor, 
and are subject to approval by the Engineer. 

B. Where holes in masonry construction are not pre-set, the Contractor requiring the hole shall be 
responsible for cutting it by core drilling, saw cutting or other suitable method.  Provide a minimum of 
1/4" clearance between conduit and wall sleeves. 

3.11 MANUFACTURER'S DIRECTIONS 

A. Install all equipment in strict accordance with all directions and recommendations furnished by the 
manufacturer.  Where such directions are in conflict with the Drawings and Specifications, report such 
conflicts to the Engineer who shall resolve the conflict as required to meet the conditions of the project. 

3.12 MAINTENANCE AND PROTECTION  

A. The Contractor shall be responsible for work and equipment until finally inspected, tested and accepted. 
B. Equipment and materials shall be protected from theft, injury or damage. 
C. Protect equipment outlets, conductors, conduit openings, etc. with temporary plugs or caps. 
D. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment set in place 

in unprotected areas must be provided with temporary protection. 
E. Batteries for equipment such as UPS, back-up power supplies,and generator start batteries shall be 

maintained, and properly charged per manufacturer’s instructions until the associated equipment is 
installed, and the batteries are maintained through the normal operation of the equipment. 

3.13 RECORDING CHANGES 

A. During construction, keep a record on a clean set of prints of all deviations and changes in the Work 
shown on the Contract Drawings.  Record these deviations and changes daily as they occur.  Actual 
locations of equipment, panels and routes of conduit, etc., as installed, shall be readily transferred to the 
final Record Drawings.  This set of prints shall be available at all times for the Architect's or Engineer's 
inspection. 

3.14 CLEANING 

A. Remove rubbish and surplus materials from the job site each day and leave premises and work in a clean 
condition. 

3.15 TESTS 

A. Conduct all tests and adjustments of equipment as specified or necessary to verify performance 
requirements of as required by authorities having jurisdiction.  Submit data taken during such tests to 
Architect.  Pay all fees involved in required testing of equipment.  Refer to appropriate Sections for 
required tests. 

3.16 OPERATION AND MAINTENANCE MANUALS 

A. Prepare and provide to the owner a minimum of Three (3) binders containing information on all 
equipment provided under this contract.  Furnish all installation, operation and maintenance booklets, 
parts lists, and information regarding warrantees and service.  Where literature is generic or applies to 
more than one product, it shall be marked to indicate which parts are applicable. 
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3.17 TRAINING 

A. Provide a minimum of Four (4) hours of training to the Owner's maintenance personnel in the operation 
of all equipment indicated in specific Sections of Division 260000, provide the services of a 
manufacturer’s authorized representative to instruct the Owner in the operation and maintenance of the 
equipment. 

 
 

END OF SECTION 26 05 01 
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SECTION 26 05 03 - ELECTRICAL RELATED WORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The General Provisions of the Contract, including General Conditions, Supplementary General 
Conditions, Division 1 General Requirements, and Special Conditions for Electrical work apply 
to all the work specified in each Section of Division 16 - Electrical Work 

1.2 DESCRIPTION OF WORK 

A. Work under this Contract consists of providing all labor, materials, and services necessary for 
the complete installation of the electrical work, as indicated on the Drawings, or as specified, in 
accordance with the requirements of all authorities having jurisdiction.  The following list shall 
be regarded as a general and not necessarily complete indication of the principal categories and 
items required under this Section: 

1. Temporary power and light for construction use. 
2. Modify existing utility power pole to construct riser pole to provide 4,160/2,400 volt 

feeder from Utility to new service transformer. (Borough of Milltown manages the 
electrical utility all utility work shall be coordinated with Borough).  

3. Provide new 4,160/2,400 volt circuit to primary of building’s service transformer from 
utility pole. Provide all conduit, cable, and pull boxes required to establish electrical 
service. Work  Includes coordination with Utility Company. 

4. Provide new 480 Volt Service Entrance and metering equipment, including coordination 
with Utility Company. 

5. Site duct banks and hand holes for electrical, telephone, fiber optic cable, and CATV 
6. Standby power natural gas engine alternator sets and transfer switches. 
7. UPS System 
8. 277/480 volt and 120/208 volt lighting and power distribution systems, including 

panelboards, switchboards, disconnect switches, surge protective devices, transformers, 
etc. 

9. Lightning Protection Systems 
10. Receptacle wiring and branch circuits including all receptacles, floor boxes, surface 

raceways, etc. 
11. Power wiring for mechanical equipment, including HVAC equipment plumbing 

equipment, etc., and 120 V a.c. control panels, and motor starter interlock wiring. 
12. Grounding and Bonding.  
13. Interior lighting fixtures, lamps, branch circuits, and controls. 
14. Exterior lighting fixtures, lamps, branch circuits, and controls. 
15. Conduit system for telephone/data outlet provisions. 
16. Remote annunciators and indicator lights for UPS and Generator systems. 
17. Complete fire alarm detection and notification systems. 
18. Complete video surveillance system. 
19. Complete card access control and alarm management system. 
20. Complete voice/data wiring system including Category 6 cable, outlets, jacks, 

terminations, patch panels, racks, conduit and cable tray, testing and labelling 
21. Excavation, trenching, concrete, backfill, compacting and rough grading for work 

performed under this Division of the Specifications. 
22. Site power and signal wiring for reconnection of existing fuel island. 
23. Site power and signal wiring for reconnection to existing salt building. 
24. Site power and signal wiring for reconnection to existing vehicle block heaters. 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

ELECTRICAL RELATED WORK 
 260503 – Page 2 
         2   

25. Receiving, handling, protecting, rigging and assembly of equipment and materials 
installed under this Division of the Specifications including prepurchased equipment. 

26. Structural steel supports and hangers for electrical equipment and conduit, including 
resupporting of existing equipment and conduit disturbed by renovation work. 

27. Seismic bracing and support of electrical equipment and fixtures. 
28. Furnish and set conduit sleeves and anchor bolts for equipment installed under this 

Division of the Specifications. 
29. Penetrations and sealing/flashing conduits. 
30. Cutting and patching for work installed under this Division of the Specifications. 
31. Patch painting of equipment installed under this Division of the Specifications including 

prepurchased equipment. 
32. Nameplates and danger signs for all electrical equipment.  
33. "As-Built" record drawings. 
34. Panel directories for lighting and power panels. 
35. Lamping of all lighting fixtures. 
36. Providing fuses for all fusible equipment including spare fuses. 
37. Providing motor protection, overload relay. 
38. Cleaning of fixtures and equipment. 
39. Setting circuit breakers and protective relays. 
40. Short circuit, coordination, and arc flash studies. 
41. All marking and labeling including Arc Flash labeling. 
42. Testing, commissioning and energizing. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. The following principal items of work shall be done under other Sections of the Specifications: 
1. Through Penetration Firestop Systems 
2. Door Hardware 
3. Low Voltage Electrical Power Conductors 
4. Grounding and Bonding 
5. Hangers and Supports 
6. Conduit and Boxes 
7. Cable Tray for Electrical Systems 
8. Vibration Isolation and Seismic Controls for Electrical Systems  
9. Identification for Electrical Systems 
10. Acceptance Testing for Electrical Systems 
11. Low Voltage Distribution Transformers 
12. Panelboards 
13. Wiring Devices 
14. Low Voltage Enclosed Switches 
15. Enclosed Circuit Breakers 
16. Motor Starter Switches and Controllers 
17. Natural Gas Engine Driven Generator Sets 
18. Static Uninterruptable Power Supplies 
19. Automatic Transfer Switches 
20. Lightning Protection for Structures 
21. Surge Protective Devices 
22. Lighting 
23. Communications 
24. Access Control 
25. Video Surveillance 
26. Fire Detection and Alarm 
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PART 2 - PRODUCTS 

2.1 AS-BUILT DRAWINGS 

A. Upon completion of installation, furnish the Engineer with two (2) sets of marked prints showing 
"as-built" light and power wiring installation, complete with wire color code information and 
wire tagging.  The prints are the responsibility of the Contractor, with information from the 
Electrical Subcontractor, in fulfilling the requirements of the plans and specifications. 

2.2 WIRING IN CONNECTION WITH OTHER TRADES 

A. Provide conduit, wiring, appurtenances, and make all connection to motors, etc., to make the 
systems operate as intended in accordance with the requirements of the Specifications and as 
hereinafter specified. 

B. Refer to shop drawings of all equipment furnished by others for proper equipment, sizes, 
voltage, phase characteristics, space requirements, etc., and verify with requirements on 
drawings. 

C. Notify Architect in writing of any discrepancies before roughing for equipment. 
D. Operational faults found in interconnecting of mechanical and electrical equipment shall be 

corrected and shall be the responsibility of the subcontractor responsible for same.  In event of 
dispute, the Engineer will make final decision as to responsibility for correction. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which all products are to be installed in 
coordination with Installer of materials and components specified in this Section and notify 
General Contractor in writing, with copies to the Owner’s Representative, Owner, and Architect, 
of any conditions detrimental to proper and timely installation.  Do not proceed with installation 
until unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to 
ensure requirements for applicable warranty or guarantee can be satisfied, submit to General 
Contractor written confirmation, with copies to the Owner’s Representative, Owner, and 
Architect, from applicable Installer.  Failure to submit written confirmation and subsequent 
installation will be assumed to indicate conditions are acceptable to Installer. 

3.2 TEMPORARY LIGHT AND POWER FOR CONSTRUCTION 

A. Contractor shall provide on-site temporary power for all construction related work.  All required 
on-site temporary services shall be located in areas approved by the Owner. 

B. Electrical Contractor shall provide portable ground fault device to provide protected outlets for 
small hand tools. 

C. Temporary light shall be independent of other existing lighting systems and shall be supplied 
from temporary power means in accordance with Electrical Code. 

D. Provide socket and lamps as required to furnish adequate lighting for construction. 
E. Provide temporary connections for welding equipment, etc., from source approved by the 

Owner. 

3.3 TESTING AND COMMISSIONING 

A. Refer to specification section 26 08 00, Start-up and Commissioning. 
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3.4 ALTERATIONS 

A. Certain removals and relocations of existing electrical work will be necessary to the satisfactory 
performance of the general work.  All changes cannot be completely detailed on the drawings, 
but shall be taken into consideration in making up the work proposal. 

B. Continuous service is required on all circuits and outlets affected by these changes, except where 
the Owner will permit outage for a specific time.  Obtain Engineer's and/or Owner's written 
consent before removing any circuit from continuous service. 

C. Work shall be executed as that no unscheduled interruptions are incurred. 
D. Whenever it is required to disconnect or remove any part of an existing circuit, reconnect that 

circuit to re-establish service in the remaining portion of the circuit. 
E. Cut back to floor, wall, or ceiling and plug both ends of concealed conduits made obsolete by 

alteration.  Remove exposed conduits, wireways, outlet boxes, pull boxes, and hangers made 
obsolete by the alterations, unless specifically designated to remain. 

F. Provide blank plates for all unused outlet boxes affected by these alterations. 
G. Modify existing panel directories to indicate any circuit changes. 

3.5 EXTENSION OR REPLACEMENT OF EXISTING CONDUIT AND CABLE 

A. Verify conduit and cable sizes and capacities of the existing installations with the information on 
the drawings. 

B. Where discrepancies between existing installations and data indicated on the drawings exist, 
notify Engineer before the extension or replacement of existing conduit and cable work is 
started. 

 
 

END OF SECTION 26 05 03 
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SECTION 260513 – MEDIUM VOLTAGE CABLE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Related Documents: 

1. Drawings and general provisions of the Subcontract apply to this Section. 

2. Review these documents for coordination with additional requirements and information that apply to 

work under this Section. 

B. Section Includes: 

1. Single conductor, medium voltage power cable. 

2. Cable - Grounding. 

3. Medium voltage cable terminations, pole cut-outs, and arresters. 

4. Testing of medium voltage cable, splices and terminations. 

C. Related Sections: 

1. Section 26 05 01 "General Electrical provisions." 

2. Section 26 05 03 “Electrical Related Work” 

3. Section 26 05 26 “Grounding and Bonding 

4. Section 26 08 00 “Start-up And Comissioning” 

1.2 REFERENCES   

A. General: 

1. The following documents form part of the Specifications to the extent stated. Where differences exist 

between codes and standards, the one affording the greatest protection shall apply. 

2. Unless otherwise noted, the referenced standard edition is the current one at the time of 

commencement of the Work. 

B. ASTM International: 

1. ASTM B-3, B-8, and B-496 - American Society for Testing Materials. 

C. NFPA 70 - National Electrical Code. 

D. AEIC CS8 - Association of Edison Illuminating Companies. 

E. ICEA Publication No. S-94-649 NEMA WC7 - Insulated Cable Engineers Association. 

F. IEEE 48 - Test Procedures and Requirements for High-Voltage Alternating-Current Cable Terminations. 

G. NEMA WC 8 - Ethylene-Propylene-Rubber-Insulated Wire and Cable for the Transmission and Distribution 

of Electrical Energy. 

H. NETA – National Electrical Testing Association 

I. Underwriters' Laboratories, Inc. (UL 1072). 

1.3 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL 

PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 

instructions, product storage and handling requirements, and similar data for each product specified below as 

required to demonstrate compliance with specified requirements and provide complete application 

information. 

C. Product Data:  Provide information for each type of product specified. 

D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 

2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE 

DATA;  

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
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4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

E. Submitted product data shall include the following: 

1. Diameter of cable. 

2. Weight of cable in pound per foot. 

3. Complete description of cable, insulation production compound code number. 

4. Trade name. 

5. Written warranty. 

6. Recommend splicing and termination methods. 

7. Recommended bending radius. 

8. Maximum length of cable on standard reel. 

9. Net price of cable per 1,000 feet (305 m) delivered. 

10. Additional price of reels, refundable on return to manufacturer. 

11. Delivery date. 

F. Confirmation that the cable meets the requirements of Paragraph 2.2.F.1 ICEA Publication No. S-94-649 

shall be supplied with quotations. 

G. Manufacturer's Documentation:  After approval the cable manufacturer shall furnish through the 

Subcontractor to the Engineer the following: 

1. Three copies of Certified Test Reports on tests required in Paragraphs 2.2.F.2 and 2.2.F.3  ICEA 

Publication No. S-94-649 shall be provided for each cable. 

2. Proof that cable has been manufactured within six months of its installation. 

3. Two copies of the manufacturer's splicing and termination procedures for approval. 

H. Calculations:  The Subcontractor shall provide pulling tension and sidewall pressure calculations for pulling 

in both directions of each cable pull.  Include drawings of actual duct layouts indicating duct lengths, size 

and material and bend radius and degrees of arc between pulling points. 

I. Product literature and samples of materials for circuit labeling. 

1.4 QUALITY ASSURANCE 

A. Manufacturer's Qualifications:  Company experienced in manufacturing Products specified in this Section 

with minimum of 10 years. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Cablec Industrial Cable Co., Kerite Co., Okonite Co., Pirelli Cable Corp., or equal. 

2.2 15KV CABLE 

A. This Specification describes requirements for 15kV Class (100 percent Insulation level) single conductor 

cable with 1/3 concentric neutral power cable for use in power distribution, Okoguard Type MV-90 or equal.  

Cable provided must be single conductor, jacketed, and insulated with a high quality, heat, moisture, impact, 

ozone, and corona resistant thermosetting (ethylene propylene) rubber that shall be suitable for use in wet or 

dry locations in conduit, underground duct systems, direct burial, and aerial installations. 

B. Conductors: 

1. Conductor material shall be annealed uncoated copper in conformance with ASTM B-3. 

2. Conductors shall be compact-round-stranded in conformance with ASTM B-496. 

3. Stranding shall be Class B unless otherwise specified. 

C. Conductor shield: 

1. The conductor strain shield shall be both a 2.5 mil thick extruded semiconducting material in 

conformance with ICEA S-94-649. Semiconductor tape shield is not acceptable. 

D. Insulation: 

1. Insulation shall be an ethylene propylene rubber (EPR) compound rated at 221 deg F (105 deg C) for 

normal operation, 285 deg F (140 deg C) for emergency overload conditions, and 482 deg F (250 deg 

C) for short circuit conditions. 
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2. Other synthetic rubber based insulations are acceptable if they meet the above operating temperatures 

and are unaffected by ozone and electric discharge and proven by the insulation's ability to withstand 

continuous exposure to electrical discharge for more than 2,000 hours when energized at a test 

potential equal to 250 volts/mil of insulation thickness.  The test procedure shall be that described in 

ICEA S-94-649. 

3. The insulation material shall meet the electrical and physical requirements specified in ICEA S-94-

649. 

4. The average insulation thickness shall be no less than 220 mils; the minimum thickness at any point 

not less than 90 percent of the specified thickness. 

E. Insulation Screen: 

1. The insulating shield shall consist of semiconducting non-metallic, extruded covering, in conformance 

with ICEA S-94-649, directly over the insulation and a non-magnetic metal tape, in conformance with 

ICEA S-94-649, directly over the semiconducting covering.  Substitution of a non-metallic 

semiconducting tape for the extruded covering is not acceptable. 

F. Concentric Neutral: 

1. Provide copper wires helically applied over the insulation shield, where the minimum total cross 

sectional area (of the shield wires) is 1/3 of the core conductor. Minimum size of an individual shield 

wire is 1.6 millimeter No. 14 AWG. 

G. Overall Jacket: 

1. A continuous, extruded, tight fitting, non-conductive, abrasion, moisture, heat, weather, solvent and 

flame resistant black thermosetting Chlorinated Polyethylene (TS-CPE) jacket shall be applied 

directly over the corrugated copper shielding, in conformance with  ICEA S-94-649. 

2. The overall jacket shall be free stripping from the shielding tape. 

3. The minimum average thickness of the overall jacket shall not be less than 80 mils, and the minimum 

thickness shall not be less than 72 mils. 

H. Electrical and Physical Tests: 

1. Qualification tests in compliance with AEIC CS8 are required for each shielded cable furnished. 

2. All materials used in construction of the cables shall be tested in compliance with the application 

paragraphs of ICEA S-94-649. 

3. All completed cables shall successfully pass the following tests prescribed in ICEA publication S-94-

649 : 

a. Par. 6.5 - Aging. 

b. Par. 6.27 - Voltage. 

c. Par. 6.28 - Insulation Resistance. 

d. Par. 6.29 - Partial Discharge Extinction (Corona) Level. 

e. Par. 6.23 - Discharge Residence. 

4. Test methods and frequency of tests (for tests in F-2 and F-3 above) shall be as prescribed inICEA S-

94-649. 

I. Cable Identification:  The following information shall be indicated, by means of a surface legend printed in 

compatible ink of contrasting color, at intervals not to exceed 24 inches (600 mm) over the entire length of 

the cable: 

1. Manufacturer's name. 

2. Conductor material. 

3. Conductor size. 

4. Maximum rated voltage. 

5. Insulation material. 

6. Letter designating cable type. 

7. Shielded or non-shielded. 

8. Date of manufacture. 

J. Reel Identification: Each reel shall have printed on the reel or a weatherproof (metal or plastic) tag firmly 

attached indicating: 

1. Manufacturer's name. 

2. Conductor material. 

3. Conductor size. 

4. Insulation type and thickness. 
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5. Jacket thickness. 

6. Temperature rating. 

7. Length of cable. 

8. Manufacturer's type. 

9. Voltage class. 

10. Purchaser's purchase order number and item number. 

11. Cable weight. 

12. Reel weight. 

13. Shielded or non-shielded. 

14. Date of manufacture. 

K. Shipment:  The cable shall be shipped in continuous lengths as specified by the Subcontractor.  The shipment 

shall be made on carefully inspected non-returnable reels if possible.  Cable ends shall be securely fastened 

to the reel using polypropylene rope ties.  Metal ties shall not be used.  Cable ends shall be completely sealed 

against moisture and contaminants.  The cable on the reel shall be protected with plyboard or tekboard 

lagging held securely in place with steel banding. 

L. Conductor and Shield Continuity:  Each length of completed cable shall be tested for conductor and shield 

continuity. 

M. Reports:  Certified copies of Production Tests specified in Paragraph 2.2.F shall be furnished for each 

shipment of cable. 

2.3 POLE MOUNTED CUTOUTS 

A. Basis of design polymer-insulated Type L Open Distribution Cutout with NEMA B bracket, back strap, and 

hardware kit model S4B2E1A as manufactured by Cooper Power Systems or equal by Hubbell. 

B. Cutout shall be UltraSIL Polymer-insulated type. 

C. Voltage rating 15.5kV, 110kV BIL 

D. Fuse Holder: 200amp Max., fuse size as shown on drawings. 

E. Prior to purchase confirm maximum short circuit interrupting current with Utility. 

2.4 CABLE TERMINATIONS 

A. Manufacturers: 

1. 3M,  Cooper Power Systems, Raychem or equal. 

B. Description: IEEE 48; Class 1, molded rubber cable termination in kit form with stress cone, ground 

clamp, non-tracking rubber skirts, utilizing molded elastomer, wet process porcelain, pre-stretched, and heat-

shrinkable terminations utilizing factory preformed components to the maximum extent practicable, rather 

than tape build-up.  Terminations shall have a basic impulse level as required for the system voltage level. 

2.5 POLE RISER MOUNTED DISTRIBUTION SURGE ARRESTER  

A. Basis of design Cooper Power Systems UltraSIL polymer-housed VariSTAR riser pole (10kA) Medium 

Voltage surge arrester model URS03040BA1BE81A. 

B. Provide arrester with isolator, insulated hanger, and NEMA cross-arm bracket. 

C. Arrester rating: 3kV, MCOV 2.55kV (Selection based on 3-wire low impedance grounded system, verify 

with Utility prior to purchase.) 

2.6 CIRCUIT LABELS 

A. Manufacturers: 

1. Almetek Industries, Type E-Z -Tag; Seton, Type  or equal. 

B. Description: Cable circuit labels shall be 1-1/2 (38 mm) high, polyethylene, with black on yellow characters, 

in a polyethylene holder, attached to the cable by two nylon self locking ties. 

2.7 LOADBREAK ELBOWS  

A. Provide 200amp, 15kv class loadbreak connectors  for terminations to transformer primary HV loadbreak 

bushings. 
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B. Loadbreak connectors shall be constructed in accordance with IEEE standard 386-latest edition. 

C. Loadbreak construction: Molded from high quality peroxide-cured insulating and semi-conducting EPDM 

rubber, coppertop connector, tin-plated copper loadbreak probe with ablative arc-follower tip, stainless steel 

reinforced pulling eye, and capacitive test point.  

2.8 FIREPROOFING TAPE 

A. Manufacturers: 

1. 3M, Type, Plymouth, Type or equal. 

2. Substitutions:  Under provisions of Division 01 Section "General Requirements". 

B. Description: The tape shall be noncorrosive to cable sheath, shall be self-extinguishing, and shall not support 

combustion.  The tape shall not deteriorate when subjected to oil, water, gases, salt water, sewage, or fungus. 

PART 3 - EXECUTION 

3.1 15KV CABLE INSTALLATION 

A. Carefully protect cable from mechanical damage.  Provide suitable mechanical protection for reels. 

B. Pull cable directly from reels into the ducts.  It may not be laid on the ground or otherwise handled for 

cutting or sorting.  Pulling lubricant, UL-listed and compatible with the cable being pulled, as manufactured 

by IDEAL, Y-ER-EAS, or equal, shall be generously applied.  Pulling tension (lbs) not to exceed 0.008 times 

the circular-mil cross-sectional area of the conductor.  Cables shall not be pulled through more than one 

intermediate manhole on one pull.  Cable ends shall be sealed against moisture after pulling.  Pull ropes shall 

be non-metallic to prevent cutting of duct materials. 

C. Pulling tension and side wall pressure shall not exceed the manufacturer’s allowable values.  Pulling tension 

shall be continuously monitored during a pull by use of a dynamometer. The dynamometer shall have been 

calibrated within a year of its use on the project. If the pulling tension or sidewall pressure is exceeded during 

a pull, the cable shall be considered damaged and shall be replaced by the Subcontractor. 

D. Installation of Cables in Manholes and Handholes:  Cable shall not be installed utilizing the shortest route, 

but shall be routed along those walls providing the longest route and the maximum spare cable lengths.  

Cables shall be formed closely parallel to the walls, shall not interfere with duct entrances, and shall be 

supported on brackets and cable insulators, spaced at a maximum of four feet.  In existing manholes and 

handholes where new ducts are to be terminated or where new cables are to be installed, the existing 

installation of cables, cable supports, and grounding shall be modified as required for a neat and 

workmanlike installation with cables properly arranged and supported. 

E. Split wire-basket cable grips shall be used to restrain conductors in manholes, handholes, and pull boxes on 

downhill duct runs. 

F. Splicing of cable within manholes shall be as recommended by the cable manufacturer.  The Subcontractor 

shall furnish for approval two (2) copies of the manufacturer's splicing and termination procedures.  Splices 

shall be suitable for continuous immersion in water and shall be made only in accessible locations in 

manholes or handholes.  Maintain existing phase rotation after splicing in the new sections of cables. 

G. Splicing shall be done by a qualified subcontractor specializing in high-voltage splicing and testing, using 

experienced cable splicers having experience. 

H. Splices in Shielded Cables:  Splices in shielded cables shall include covering the spliced area with metallic 

tape, or like material, to the original cable shield and by connecting it to the cable shield on each side of the 

splice.  Provide a No. 12 AWG or larger solid copper ground connection brought out in a watertight manner 

and grounded to a 3/4 inch by 10 foot (18mm by 3m) ground rod as part of the splice installation.  Wire shall 

be trained to the sides of the enclosure in a manner to avoid interference with the working area. 

I. The 4/0 AWG bare copper-conductor ground wire shall be bonded to existing and new ground rods in 

manholes. 

J. Fireproofing (arc proofing) of cables in manholes, handholes, and vaults:   Medium voltage cables, in 

manholes and handholes, shall be fireproofed.  Strips of fireproofing tape, approximately 1/16 inch (1.5 mm) 

thick by 3 inches wide (75 mm), shall be wrapped tightly around each cable spirally in a half-lapped 

wrapping, or in two butt-jointed wrappings with the second wrapping covering the joints in the first.  To 

prevent unraveling, the fireproofing tape shall be random wrapped, the entire length of the fireproofing, with 



T500.355 

FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 

"BUILDING - A" - NEW MULTIUSE BUILDING 

 

 

MEDIUM VOLTAGE CABLE 

260513 – Page 6 

 

pressure sensitive glass cloth tape.  The fireproofing tape shall consist of a flexible, conformable fabric 

having one side coated with flame retardant, flexible, polymeric coating and/or a chlorinated elastomer not 

less than 0.050 inch thick (1.3 mm) and shall weigh not less than 2.5 pounds per square yard (1.436 k/m²).  

The tape shall be applied with the coated side toward the cable and shall extend one inch into ducts.  

3.2 15KV CABLE LABELING 

A. 15kV circuits shall have each phase tagged (A, B, or C) at termination points and on either side of each splice 

in a man hole, using plastic tie-tags. 

B. At each manhole, handhole or pull box, 15kV circuit labels, as shown on the drawings, shall be attached to 

each cable group. As the cable enters it shall be labeled to identify the source. As the cable leaves it shall be 

labeled to identify its destination.  At approximately the center of the cable group it shall be identified with 

its feeder circuit designation. 

3.3 TEST LABORATORY 

A. The Subcontractor shall provide the services of a recognized independent testing laboratory/company for the 

purpose of performing inspections and tests on the cable installation.  The testing laboratory/company shall 

meet federal OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907.  Membership in the 

National Electrical Testing Association constitutes proof of meeting such criteria.  The testing 

laboratory/company shall submit proof of the above qualifications through the Subcontractor to the Engineer.  

The testing laboratory/company shall provide material, equipment, labor, and technical supervision to 

perform such tests and inspections.  The tests and inspections shall determine the suitability, of the cable 

installation for energization. 

3.4 15KV CABLE TESTING IMMEDIATELY AFTER INSTALLATION 

A. Immediately after cables have been installed, the Subcontractor shall notify the testing laboratory/company, 

engineer and the Owner when the installation is available for testing.  The Owner or its representative shall 

witness testing. 

B. Each conductor shall be individually tested with other conductors grounded.  Shields shall be grounded. 

C. A dc high potential shall be applied in at least 8 equal increments until a maximum of 55kV is reached.  Dc 

leakage current shall be recorded at each step, allowing stabilization time for system charging current decay.  

A graphic plot shall be made of leakage current (x axis) versus voltage (y axis) at each increment. 

D. The tested conductor shall be raised to the maximum test voltage and held for fifteen minutes.  Readings of 

leakage current (y axis) versus time (x axis) shall be recorded and plotted at thirty second intervals for the 

first two minutes and then at each minute thereafter. 

E. A shield continuity test shall be performed by the ohmmeter method.  The ohmic value shall be recorded. 

F. The test laboratory/company shall maintain a written record of tests and, upon completion of the project, 

assemble and certify a final test report no later than ten days after completion of the tests.  The Owner shall 

receive 3 copies of the final test report. 

3.5 15KV CABLE TESTING AFTER SPLICING AND END TERMINATION PREPARATION 

A. Immediately after cables have been spliced and cable ends prepared for termination, but not connected to 

equipment, the Subcontractor shall notify the testing laboratory, engineer and the Owner when the 

installation is available for testing.  The Owner or its representative shall witness testing. 

B. Each conductor shall be individually tested with other conductors grounded.  Shields shall be grounded. 

C. A dc high potential shall be applied in at least 8 equal increments until a maximum of 30kV is reached.  Dc 

leakage current shall be recorded at each step, allowing stabilization time for system charging current decay.  

A graphic plot shall be made of leakage current (x axis) versus voltage (y axis) at each increment. 

D. The tested conductor shall be raised to the maximum test voltage and held for fifteen minutes.  Readings of 

leakage current (y axis) versus time (x axis) shall be recorded and plotted at thirty second intervals for the 

first two minutes and then at each minute thereafter. 

E. A shield continuity test shall be performed by the ohmmeter method.  The ohmic value shall be recorded. 

F. The test laboratory/company shall maintain a written record of tests and, upon completion of the project, 
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assemble and certify a final test report no later than ten after completion of the tests.  The Owner shall 

receive 3 copies of the final test report. 

END OF SECTION 260513 
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SECTION 26 05 19 - WIRE, CABLE AND CONNECTORS 
 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Conductor sizes are indicated on the Drawings.  The Contractor shall verify the ampacity of 
conductor sizes against the rating of the respective protective devices, and shall notify the 
Engineer of any discrepancies. 

B. Wire and cable shall be U.L. listed for the application for which it is used. 

1.2 REFERENCES 

A. American Society for Testing Materials (ASTM): 
1. ASTM B8     Standard Specification for Concentric-Lay-Stranded Copper                                    

Conductors, Hard, Medium-Hard, or Soft. 
2. National Fire Protection Association (NFPA): 
3. NFPA 70      National Electrical Code (NEC). 
4. Underwriter’s Laboratories, Inc. (UL): 
5. UL 13            Standard for Power-Limited Circuit Cables. 
6. UL 44            Thermoset-Insulated Wires and Cables 
7. UL 83            Thermoplastic-Insulated Wires and Cables 
8. UL 486A/B   Wire Connectors 
9. UL 486C       Splicing Wire Connectors. 
10. UL 486D       Sealed Wire Connector Systems 
11. UL 486E       Standard for Equipment Wiring Terminals for Use with Aluminum                         

and/or Copper Conductors 
12. UL 510          Standard for Insulating Tape 
13. UL 1569        Standard for Metal-Clad Cables. 

1.3 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 
013300, Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on 
the data sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application 
instructions and similar data for each product specified below.  Clearly indicate the proposed 
usage of each product. 

1. Wire and Cable 
2. Connectors 

1.4 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data:  Submit manufacturer’s technical data for each component of system specified, 
including product specifications and installation instructions. 

1. Product Data:  Submit manufacturer’s product literature, technical specifications, 
application instructions, product storage and handling requirements, and similar data for 
each product specified below as required to demonstrate compliance with specified 
requirements and provide complete application information. 
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C. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, 
fasteners and attachments to other work. 

D. Samples:  for each product provide color and texture samples requested by Architect. 
1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating 

manufacturer’s full range of colors and textures for selection by Architect. 
2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; 

prepare samples using same tools and techniques intended for actual work. 
E. Field quality-control test reports. 
F. Product certificates and test reports. 
G. Research  / evaluation reports. 
H. Maintenance data. 
I. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the 

following: 
1. Recycled content – documentation showing product supports pre and post – consumer 

content. 
2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction 

the project is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and 
resources. 

4. Comply with recycling program and waste management procedures. 
J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, 

including but not limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
K. Quality Control Submittals: 

1. Qualifications Certification:  Submit written certification or similar documentation signed 
by applicable subcontractor, Prime Contractor and manufacturer indicating compliance 
with applicable “Qualifications” requirements specified below. 

2. Installer Experience Listing:  Submit list of completed projects using products proposed 
for this Project, including owner’s contact and telephone number for each project, 
demonstrating compliance with requirements specified below. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Unless otherwise indicated on drawings, all conductors shall be soft-annealed uncoated copper.  
No. 12 branch circuit wires shall be solid, larger than No. 12 shall be stranded.  All motor leads 
and control wires shall be stranded.  All wires used to connect lighting fixtures to branch circuits 
or between lighting fixtures shall be stranded. 

B. The jacket of all wire and cable shall be printed with the following information: 
1. Manufacturer 
2. Conductor Size 
3. Insulation Type 
4. Maximum Voltage 
5. UL Label 

C. Conductor insulation shall be rated 600 volts, 90°C, Type THWN/THHN and conform with the 
latest Specifications and Standards of the NEC.  
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D. Fixture connections to branch circuits shall be made using stranded wire with insulation 
temperature rating equal to or higher than that of wire supplied with the fixture, or specified by 
fixture manufacturer. 

E. All UL listed manufacturers are approved provided they subscribe to UL re-inspection service 
for the type of wire or cable indicated and/or specified. 

F. Type W cable listed for extra hard usage with insulation rated at 2000V, 90°C, EPDM with a 
CPE jacket may be used for temporary feeders from a portable generator. 

G. Diesel locomotive cable rated at 2000V, 90°C, EPDM with a CPE jacket may be used for the 
connection of the batteries to the generator engine starter. 

H. Jacketed, shielded and non-shielded, plenum rated UL Listed, FPLP cable may be used above 
ceilings for signaling and initiating devices in finished spaces. For exposed areas such as 
equipment/mechanical rooms, generator room, electric rooms and telecommunication spaces, 
cable shall be in EMT as a minimum. 

2.2 COLOR CODING 

A. Consistent phase identification of all wires from service feeders to branch circuit wires shall be 
maintained as follows: 

 
B. For short runs (where total length of single conductor cables does not exceed 100 feet) of the 

larger cables, instead of providing differently colored insulation's, the cables may be taped using 
half-lapped pressure sensitive tape on both ends with the proper coloration, a distance of no less 
than 3 inches. 

2.3 MINIMUM WIRE SIZES 

A. For lighting and convenience outlet circuits use 12AWG (#10 AWG for runs 75’ or more) unless 
otherwise specified.  Use No. 10AWG wire for circuits where distance from lighting panel to 
first outlet or fixture exceeds 75 feet.  Fixture connections No. 14AWG may be used to connect 
a fixture to branch circuit. 

2.4 CONNECTORS 

A. All connections, splices, taps, and joints shall be made with solderless devices and shall be 
mechanically and electrically secure.  Ordinary screw terminals with wraparound connections 
may be used with No. 10 and smaller copper wires.  Exposed wires and connecting devices shall 
be protected with electrical tape or insulation to provide insulation not less than on conductor. 

B. For large cables, #8 and larger, use compression type connectors, taps, and splices, specifically 
designed for the particular connection. 

C. Use 2 bolt hole long barrel compression type lugs for wire size above #2AWG. 
D. Insulate splice either by taping or by use of covers designed to fit around splice, or by "shrink" 

method of approved manufacturers:  O-Z, 3-M Company, Burndy, Thomas & Betts. 

PHASE 208/120V,3P,4W 480Y/277V,3P,4
W 

A Black Brown 
B Red Orange 
C Blue Yellow 
Neutral White Gray 
Ground Green Green 
PHASE 208/120V,3P,4W 480Y/277V,3P,4

W 
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E. For branch circuit wires #10 and smaller, the following types of terminals and connecting 
devices may be used: 

F. Terminals on Wire Ends:  Either wedge pressure devices (Thomas & Betts "wedge-On") or open 
end lugs (Burndy "Hy-Lug", Thomas & Betts "Sta-Kon", Buchanan "Termend"). 

G. Spring-held Connectors:  Approved devices - Minnesota Mining and Manufacturing Co. 
"Scotchlock", Ideal Industries, "Wing-Nut" connector or "WireNut" connector, Thomas & Betts 
"Pigtail" connector. 

H. Crimp Compression Connectors with specially fitted plastic or rubber insulating cover.  
Approved devices:  Ideal Industries #410 crimp connector and "Wrap-Cap", Thomas & Betts 
"Sta-Kon" connector, Buchanan #3008S connector with nylon splice cap. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in 
coordination with Installer of materials and components specified in this Section and notify 
General Contractor in writing, with copies to the Owner’s Representative, Owner, and Architect, 
of any conditions detrimental to proper and timely installation.  Do not proceed with installation 
until unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to 
ensure requirements for applicable warranty or guarantee can be satisfied, submit to General 
Contractor written confirmation, with copies to the Owner’s Representative, Owner, and 
Architect, from applicable Installer.  Failure to submit written confirmation and subsequent 
installation will be assumed to indicate conditions are acceptable to Installer. 

3.2 INSTALLATION 

A. All conductors shall be continuous from origin to panel or equipment without splices.  Where 
tap splices are necessary and approved, they shall be made in approved splice boxes with 
suitable connectors. 

B. All wiring must be installed in conduit or other acceptable raceway unless otherwise indicated. 
C. Use lubricant for pulling wires only when necessitated by possibility of damage to wires. 
D. Train and lace wiring inside equipment and panelboards in a neat and workmanlike manner.  

Make spare wires in cabinets or panelboards of sufficient length for connection to the most 
remote terminal in the enclosure.  All wires for future connection to external circuits shall be 
terminated with insulating tape and tagged. 

E. All conductors connected to bus shall be 2 bolt hole long barrel compression lugs of size to 
match conductor. 

F. For fire alarm systems, plenum rated signal wire may be used above drop ceilings in 
administrative areas only for detector and annunciator loops only. In all other locations, 
applications, and circuits, fire alarm system wiring must be in conduit. 

G. All possible care shall be taken in the pulling of wiring into conduits and other raceways to 
prevent damage to the insulation.  The cable reels or coils shall be set up in such a way that the 
conductors may be trained into the raceway as directly as possible with a minimum bending.  
Where several cables are contained in one conduit, all cables shall be pulled together. 

H. Maximum allowable pull tension as specified by the cable manufacturer shall not be exceeded.  
Cables shall not be bent or pulled around sheaves less than the manufacturer’s recommended 
minimum bend radius. 

3.3 TESTING 

A. Perform insulation resistance and continuity test for all feeder and branch circuit conductors and 
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record the test results.  Tests shall be completed prior to energization. 
B. Investigate and take remedial action when continuity values exceed 0.1 OHMS and/or insulation 

resistance tests less that 5,000,000 OHMS. 
 
 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING 

PART 1 - GENERAL 

1.1 SCOPE 

A. The contractor shall furnish all the equipment specified herein, in conformance with the terms and 
conditions stated.  The contractor shall coordinate and verify the interface between each component 
provided to assure they are compatible and will operate properly in conjunction with each other. 

B. Provide grounding and associated equipment in accordance with the NEC: 
1. Grounding Electrode System and Conductors 
2. Equipment Grounds 
3. ITS room ground system 
4. Radio system grounding 
5. Halo ground (Perimeter Ground) 
6. Bonding jumpers 
7. Lightning protection 

C. The Contractor shall install the specified equipment, and shall provide all incidental materials noted or 
reasonably implied in these specifications or on the drawings.  The Contractor shall make all connections 
and perform all installation procedures in accordance with the manufacturer's instructions. 

D. The Contractor shall install the specified equipment, and shall provide all incidental materials noted or 
reasonably implied in these specifications or on the drawings.  The Contractor shall make all connections 
and perform all installation procedures in accordance with the manufacturer's instructions. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Surge Protection Devices 
B. Lightning Protection 

1.3 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

1. Ground rods 
2. Ground wire 
3. Connectors 
4. Exothermic welds 
5. Ground well 

C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 
manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to 
describe the work.   

1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and 
frequency. 

D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 
limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. Ground terminations, clamps, bushings, etc. shall be listed for the purpose and shall be installed in 
accordance with manufacturer's recommendations. 

B. Provide exothermic weld connections to driven ground rods, building steel, and buried ground grids. 
Ground rods shall be minimum 3/4” – 10ft copper clad ground rods.. 

C. Provide ground clamps on raised floor pedestals. 

2.2 MATERIALS 

A. Wire: 
1. Bare Ground Wire:  

a. Bare grounding conductors shall be soft drawn stranded copper sized in accordance with 
the Contract Documents. 

2. Insulated Ground Wire: 
a. Insulated grounding conductors shall be stranded copper conductors. B. 
b. Equipment grounding conductors installed with 600 volt insulated feeder or branch 

circuits shall be provided with the same insulation type as the current carrying conductors. 
B. Non-Welded Connections: 

1. Lugs shall be tin plated high conductivity copper compression type. For conductors No. 2/0 and 
larger, provide two-hole long barrel type.  For conductors No. 1/0 and smaller, provide one-hole 
short barrel type. 

2. Pipe clamps shall be brass with bronze hardware. 
3. Acceptable Manufacturers 

a. Ilsco 
b. Thomas & Betts 
c. Ideal Industries 

C. Exothermic Welding Kits: 
1. Provide molds, thermite packages, and other material for exothermic welds that are rated to carry 

100 percent of the cable ratings, and which are letter-coded exothermic welded type. All materials 
shall be from a single manufacturer. 

2. Provide all items such as tees, crosses, splices, and cable connections necessary for connecting 
ground and bonding cables to the following items: 
a. Ground rods. 
b. Reinforcing steel bars. 
c. Buried connections. 
d. Concrete encased connections. 
e. Acceptable Manufacturers: 
f. Erico, Cadweld®. 
g. Continental Industries, Inc., Thermoweld®. 
h. Approved equal. 

D. Ground Rods: 
1. Provide UL listed, sectional ground rods fabricated using a molten weld casting process to copper 

clad a medium carbon steel core  
2. Diameter: 3/4 inch. 
3. Length: 10 feet. 
4. To obtain longer length rods, join rod sections using copper clad rod couplers. 
5. Acceptable Manufacturers: 

a. Erico International Corp. 
b. Galvan Industries, Inc. 
c. South Atlantic, LLC 
d. A.B. Chance Co. 

E. Concrete Protective Boxes (Ground Wells): 
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a. Provide precast concrete boxes with flush cast iron covers rated for heavy traffic H20 
areas and having slots for conduit entrances. 

b. Minimum size: 10” diameter by 12” high with maximum depth up to 36”. 
c. Cover legend: Provide the cast-in legend “GROUND TEST WELL” in the cast iron 

covers provided. 
F. Acceptable Manufacturers: 

a. National Lightning Protection Corporation 
b. East Coast Lightning Equipment 
c. Or Approved Equal 

PART 3 - EXECUTION 

3.1 EXAMINATION 

 
A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 

with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 EQUIPMENT GROUNDING 

A. Wire raceway, cable armor, panelboards, switchboards, motors, and other non-current carrying metal 
parts shall be mechanically joined to form a continuous conduction metallic path and assure electrical 
continuity of the grounding circuits. 

B. In addition, an Equipment Grounding Conductor commonly described as a "green wire", shall be 
provided for all feeders and branch circuits protected by over-current devices rated 15 amps and over.  
Also, such grounding conductors shall be provided for all motor circuits and raceways buried in the earth 
or using flexible conduit. 

C. The equipment-grounding conductor shall be in the same raceway as the phase conductors and shall be 
insulated.  When multiple raceways are required provide a separate grounding conductor for each 
raceway.  The size of the equipment ground conductor shall be in accordance with the plans in multiple 
raceways.  At pull boxes, panelboards and switchboards connect the grounding conductor to the ground 
bus and/or ground lug. 

D. Transformer neutrals shall be grounded to the building structure, in accordance with the N.E.C. 
E. Test all ground cables for continuity.  Bare or insulated ground cables for electrical system and/or 

equipment enclosures shall be tested between ground sources and power equipment ground busses and 
between ground busses and individual equipment enclosures or transformer neutrals.  Investigate and take 
remedial action when continuity values exceed 1 OHM. 

3.3 TELE/DATA GROUND SYSTEM 

A. Bond Tele/Data ground system to electrical grounding electrode system. 
B. Provide all wire and hardware required to properly ground, bond and connect Tele/Data raceway, 

cabletray and equipment to ground source. 
C. Grounding bonding jumpers shall be continuous with no splices.  Use the shortest length of bonding 

jumper possible. 
D. Provide ground path that are permanent and continuous with a resistance of 1 ohm or less form raceway, 

cabletray and equipment connections to the building grounding electrode. 
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3.4 INSTALLATION 

A. Ground Rods: Drive ground rods until tops are two inched below finished floor or final grade, unless 
otherwise indicated. Interconnect ground rods with grounding electrode conductors.  Use exothermic 
welds, except at test wells and as otherwise indicated.  Make connections without exposing steel or 
damaging copper coating. Verify that final backfill and compaction has been completed before driving 
electrodes. 

B. Ground Conductors: Route along shortest and straightest paths possible, unless otherwise indicated.  
Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or 
damage. 

C. Bonding Straps and Jumpers: Install so vibrations equipment mounted on vibration isolation hangers and 
supports is not transmitted to rigidly mounted equipment.  Use exothermic welded connectors for outdoor 
locations, unless a disconnect type connection is required; then, use a bolted clamp.  Bond straps directly 
to the basic structure taking care not to penetrate any adjacent parts.  Install straps only in locations 
accessible for maintenance. 

D. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of associated 
pumps, fans, blowers, electric heaters and air cleaners.  Use braided type bonding straps. 

E. Installing Ground Wells: 
1. Install a concrete protective box for the ground well flush with the grade and 4 inches above the 

top of the ground rod designated on the Contract Drawings. 

3.5 CONNECTIONS 

A. General: Make connections so galvanic action or electrolysis possibility is minimized.  Select connectors, 
connection hardware, conductors and connection methods so metals in direct contact will be galvanically 
compatible. 

1. Use electroplated or hot tin coated materials to ensure high conductivity and to make contact 
points closer to order galvanic series. 

2. Make connections with clean, bare metal at points of contact. 
3. Make aluminum to steel connections with stainless steel separators and mechanical clamps. 
4. Make aluminum to galvanized steel connections with tin plated copper jumpers and mechanical 

clamps. 
5. Coat and seal connections having dissimilar metals with inert material to prevent future 

penetration of moisture to contact surfaces. 
6. Exothermic Weld Connections: all connections to building steel shall be exothermic welded type.  

Comply with manufacturers written instructions.  Welds that are puffed up or that show convex 
surfaces indicating improper cleaning are not acceptable. 

B. Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure type grounding 
lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged pressure type 
connectors. 

C. Tighten screws and bolt for grounding and bonding connectors and terminal according to manufacturer’s 
published torque-tightening values.  If manufacturer’s torque value are not indicated, use those specified 
in UL 486A. 

D. Compression Type Connections: Use hydraulic compression tools to provide correct circumferential 
pressure for comparison connectors.  Use tools and dies recommended by connector manufacturer.  
Provide embossing die code or other standard method to make a visible indication that a connector has 
been adequately compressed on grounding conductor. 

E. Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding buses, 
insulate entire area of connection and seal against moisture penetration I insulation and cable. 

3.6 FIELD QUALITY CONTROL 

A. Testing: Engage a qualified testing agency to perform the following field quality control testing: 
1. After installing grounding system but before permanent electrical circuitry has been energized, test 

for compliance with requirements. 
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2. Test completed grounding system at each location where a maximum ground resistance level is 
specified, at service disconnect enclosure grounding terminal, and at ground test wells.  Measure 
ground resistance not less than two full days after the last trace of precipitation, and without the 
soil being moistened by any means other than natural drainage or seepage and without chemical 
treatment or other artificial means of reducing natural ground resistance.  Perform test the fall of 
potential methods according to IEEE 81. 

3. Provide drawings locating each ground rod and ground rod assembly and other grounding 
electrodes, identify each by letter in alphabetical order, and key to the record of tests and 
observations.  Include the number of rods driven and their depth at each location and include 
observations of weather and other phenomena that may affect test results.  Describe measures 
taken to improve test results. 
a. Equipment Rated 500 kVA and Less: 5 ohms 
b. Equipment Rated 500 to 1000 kVA: 5 ohms 
c. Equipment Rated More Than 1000 kVa: 3 ohms 
d. Pad-Mounted Switching Equipment: 5 ohms 
e. Manhole grounds: 10 ohms 

4. Excessive Ground Resistance: If resistance to ground exceeds specified values, add additional 
ground rods as required to achieve specified resistance.  Notify Architect promptly and include 
recommendations to reduce ground resistance. 

B. Inspect grounding and bonding system conductors and connections for tightness and proper installation. 
 
 

END OF SECTION 26 05 26 
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SECTION 26 05 30 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS  

 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: The Work specified in this Section consists of furnishing and installing 

hanger and support systems for electrical raceway, conduit boxes, and equipment. 

B. Related Sections: 

1. The requirements of Section 260503, Related Electrical Work including related sections 

apply to the Work of this Section. 

 

1.2 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 

SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, 

application instructions, product storage and handling requirements, and similar data for each 

product specified below as required to demonstrate compliance with specified requirements and 

provide complete application information. 

 

1.3 REFERENCES 

A. ASTM International:  

B.  ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.  

C.  ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.  

D.  ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops.  

E.  ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.  

F. FM Global:  

G. 1. FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By Factory 

Mutual Research For Property Conservation.  

H. National Fire Protection Association: 

I. NFPA 70 - National Electrical Code.  

J. Underwriters Laboratories Inc.:  

K. UL 263 - Fire Tests of Building Construction and Materials.  

L. UL 723 - Tests for Surface Burning Characteristics of Building Materials.  

M. UL 1479 - Fire Tests of Through-Penetration Firestops.  

N. UL 2079 - Tests for Fire Resistance of Building Joint Systems.  

O. UL - Fire Resistance Directory.  

 

1.4 FIRESTOPPING PERFORMANCE REQUIREMENTS  

A. Firestopping Materials: Achieve fire ratings for adjacent construction, but not less than 1 hour 

fire rating.  

B. Firestopping: Conform to applicable code FM, UL, and WH for fire resistance ratings and 

surface burning characteristics.  

C. Firestopping: Provide certificate of compliance from authority having jurisdiction indicating 

approval of materials used.  

 

1.5 SUBMITTALS  

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 

013300, Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on 
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the data sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application 

instructions and similar data for each product specified below.  Clearly indicate the proposed 

usage of each product. 

1. Hangers and Supports: Submit manufacturers catalog data including load capacity.  

2. Firestopping: Submit data on product characteristics, performance and limitation 

criteria.  

3. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating 

items, and required listed design numbers to seal openings to maintain fire resistance 

rating of adjacent assembly.  

D. Shop Drawings: Submit Shop Drawings for the following items: 

1. Equipment supports.  

2. Trapeze conduit supports. 

a. Indicate system layout with location and detail of trapeze hangers.  

b. Design Data: Indicate load carrying capacity of trapeze hangers and hangers and 

supports.  

E.  Manufacturer's Installation Instructions:  

1. Hangers and Supports: Submit special procedures and assembly of components.  

2. Firestopping: Submit preparation and installation instructions.  

3. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

F. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the 

following: 

1. Recycled content – documentation showing product supports pre and post – consumer 

content. 

2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction 

the project is located. 

3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and 

resources. 

4. Comply with recycling program and waste management procedures. 

G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, 

including but limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 

2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   

4. Demonstration and training requirements indicated in 017900 DEMONSTRATION 

AND TRAINING. 

 

1.6 FIRE STOPPING QUALITY ASSURANCE  

A. Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or ASTM E814 with 

0.10 inch water gage (24.9 Pa) minimum positive pressure differential to achieve fire F-Ratings 

and temperature T-Ratings, but not less than 1-hour.  

B. Wall Penetrations: Fire F-Ratings, but not less than 1-hour.  

C. Floor and roof penetrations: Fire F-Ratings and temperature T-Ratings , but not less than 1-

hour. a. Floor Penetrations Within Wall Cavities: T-Rating is not required.  

D. Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies: Materials to 

resist free passage of flame and products of combustion.  

E. Noncombustible Penetrating Items: Noncombustible materials for penetrating items connecting 

maximum of three stories.  

F. Penetrating Items: Materials approved by authorities having jurisdiction for penetrating items 

connecting maximum of two stories.  
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G. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: ASTM E1966 or UL 

2079 to achieve fire resistant rating for assembly in which joint is installed.  

H. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch 

water gage (24.9 Pa) minimum positive pressure differential to achieve fire resistant rating for 

floor assembly.  

I. Surface Burning Characteristics: 25/450 flame spread/smoke developed index when tested in 

accordance with ASTM E84.  

J. Maintain one copy of each document on site.  

K. Comply with CBC Seismic and Gravity Design Criteria.  

1.7 QUALIFICATIONS  

A. Manufacturer: Company specializing in manufacturing Products specified in this section with 

minimum three years documented experience.  

1.8 DELIVERY, STORAGE, AND HANDLING  

A. Accept materials on site in original factory packaging, labeled with manufacturer's 

identification.  

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage. 

By storing in original packing. 

1.9 ENVIRONMENTAL REQUIREMENTS  

A.  Do not apply firestopping materials when temperature of substrate material and ambient air is 

below 60 degrees F (15 degrees C).  

B. Maintain this minimum temperature before, during, and for minimum 3 days after installation 

of firestopping materials.  

PART 2 - PRODUCTS  

2.1 ANCHORS AND FASTENERS 

A. Drive (Deep-Pitch) Screws:  Self-tapping type, 316 stainless steel, Fed. Spec. FF-S-107C(2). 

B. Drilled-In Anchors and Fasteners:  Fed. Spec. FF-S-107C (2). 

1. Applications in Masonry (and Precast Concrete Hollow-Core Structural Elements): 

a. Anchors:  Provide anchors designed to accept both machine bolts and threaded 

rods.  Provide anchors consisting of an expansion shield and expander nut 

contained inside the shield.  Provide expander nut fabricated and designed to 

climb the bolt or rod thread and simultaneously expand the shield as soon as the 

threaded item, while being tightened, reaches and bears against the shield 

bottom. 

b. Shield Body: Provide shield body consisting of four legs, the inside of each 

tapered toward shield bottom (or not end).  The end of one leg shall be 

elongated and turned across shield bottom.  Outer surface of shield body shall 

be ribbed for grip-action. 

c. Expander Nut: Provide square design with sides tapered inward from bottom to 

top. 

d. Material:  Provide die cast Zamac No. 3 zinc alloy of 43,000 psi minimum 

tensile strength.  

e. Fasteners: Provide 316 stainless steel machine bolts conforming to S.A.E. 

Grade 2 for use with above anchors:  nuts and washers to conform to ASTM A 

563. 

f. Acceptable Manufacturers: 

1) U.S.E. Diamond, Inc.; FORWAY System. 
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C. Applications in Cast-in-Place Concrete (and Solid Precast Concrete Structural Elements): 

1. Anchor/Fastener:  Provide UL listed and one-piece stud (bolt) with integral expansion 

wedges, nut and washer, and meeting physical requirements of Fed. Spec. FF-S-325, 

Group II, Type 4, Class 1. 

2. Stainless Steel Anchor/Fastener:  Provide one-piece stud (bolt) with integral expansion 

wedges, nut and washer, and meeting physical requirements of Fed. Spec. FF-S-325, 

Group II, Type 4, Class 1.  Stud of AISI Type 303 or 304 stainless and nut and washer 

of AISI Type 316 stainless. 

3. Acceptable Manufacturers: 

a. U.S.E. Diamond, Inc.; SUP-R-STUD. 

b. Hilti Fastening Systems; KWIK-BOLT. 

c. Molly Fastener Group; PARABOLT. 

d. Phillips; RED HEAD Wedge-Anchor. 

D. Note:  Hammer drive-type explosive charge anchors and fastener systems are not acceptable.  

Lead shields, plastic-inserts, fiber-inserts, and drilled-in plastic sleeve/nail drive systems are 

not acceptable. Adhesive fasteners are not acceptable. 

E. Provide bolts, nuts, and washers smaller than 1/4-inch trade size 316 stainless steel:  ASTM A 

325 galvanized to ASTM A 153/A 153M for galvanized components. 

F. Welding materials:  AWS D1.1; type required for materials being welded. 

G. Touch-up primer:  SSPC-Paint 15, Type 1, red oxide. 

H. Touch-up primer for galvanized surfaces:  SSPC-Paint 20, Type I, inorganic zinc. 

 

2.2  CONDUIT SUPPORTS 

A.  Manufacturers:  

1. Allied Tube & Conduit Corp.  

2. Powerstrut.  

3. Unistrut.  

 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.  

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 

hanger rod. Set screw: hardened steel.  

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to 

tighten.  

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.  

F. Cable Ties: High strength nylon temperature rated to 185 degrees F (85 degrees C). Self 

locking.  

 

2.3 FORMED STEEL CHANNEL  

A. Manufacturers:  

B. Allied Tube & Conduit Corp.  

C. Unistrut Corp.  

D. Powerstrut.  

E. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.  

 

2.4 SLEEVES 

A. Furnish materials in accordance with standards.  

B. Sleeves for conduits through Non-fire Rated Floors: 18 gage (1.2 mm) thick galvanized steel.  

C. Sleeves for conduits through Non-fire Rated Beams, Walls, Footings, and Potentially Wet 

Floors: Steel pipe or 18gage thick galvanized steel.  

D. Sleeves for conduits through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing:  
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1.  Prefabricated fire rated sleeves including seals, UL listed.  

E. Fire-stopping Insulation: Glass fiber type, non-combustible.  

 

2.5 MECHANICAL  SLEEVE  SEALS  

A. Manufacturers:  

B. Thunderline Link-Seal, Inc.  

C.  NMP Corporation.  

D.  Product Description: Modular mechanical type, consisting of interlocking synthetic rubber 

links shaped to continuously fill annular space between object and sleeve, connected with bolts 

and pressure plates causing rubber sealing elements to expand when tightened, providing 

watertight seal and electrical insulation.  

 

2.6 FIRESTOPPING  

A. Manufacturers: 

1. Dow Corning Corp.  

2. Hilti Corp.  

3. 3M fire Protection Products  

 

B. Product Description: Different types of products by multiple manufacturers are acceptable as 

required to meet specified system description and performance requirements; provide only one 

type for each similar application.  

C. Silicone Firestopping Elastomeric Firestopping: Multiple component silicone elastomeric 

compound and compatible silicone sealant.  

D. Foam Firestopping Compounds: Multiple component foam compound.  

E. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound mixed 

with incombustible non-asbestos fibers.  

F. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing insulation with 

silicone elastomer for smoke stopping.  

G. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers and 

silicone elastomer, covered with sheet stainless steel jacket, joined with collars, penetration 

sealed with flanged stops.  

H. Intumescent Firestopping: Intumescent putty compound which expands on exposure to surface 

heat gain.  

I. Firestop Pillows: Formed mineral fiber pillows.  

 

2.7 FIRESTOPPING ACCESSORIES  

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and 

suitable for required fire ratings.  

B. Dam Material:  

C. Permanent:  

1. Mineral fiberboard.  

2. Mineral fiber matting.  

3. Sheet metal.  

D. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other 

devices required to position and retain materials in place.  

E. General:  

1. Furnish UL listed products or products tested by independent testing laboratory.  

2. Select products with rating not less than rating of wall or floor being penetrated.  

F. Non-Rated Surfaces:  

1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or ceiling 

plates for covering openings in occupied areas where conduit is exposed.  
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2. For exterior wall openings below grade, furnish modular mechanical type seal consisting 

of interlocking synthetic rubber links shaped to continuously fill annular space between 

conduit and cored opening or water-stop type wall sleeve.  

PART 3 - EXECUTION  

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in 

coordination with Installer of materials and components specified in this Section and notify 

General Contractor in writing, with copies to the Owner’s Representative, Owner, and 

Architect, of any conditions detrimental to proper and timely installation.  Do not proceed with 

installation until unsatisfactory conditions have been corrected in a manner acceptable to 

Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to 

ensure requirements for applicable warranty or guarantee can be satisfied, submit to General 

Contractor written confirmation, with copies to the Owner’s Representative, Owner, and 

Architect, from applicable Installer.  Failure to submit written confirmation and subsequent 

installation will be assumed to indicate conditions are acceptable to Installer. 

3.2 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond 

of firestopping material.  

B. Remove incompatible materials affecting bond.  

C. Install backing materials to arrest liquid material leakage.  

D. Do not drill or cut structural members.  

E. Obtain permission from Structural Engineer before drilling or cutting structural members.  

3.3 INSTALLATION - HANGERS AND SUPPORTS 

A. Anchors and Fasteners: 

1. Concrete Structural Elements: Provide precast inserts systems, expansion anchors, and 

preset inserts.  

2. Steel Structural Elements: Provide beam clamps with spring steel clips, steel ramset 

fasteners, and welded fasteners.  

3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors.  

4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and 

hollow wall fasteners.  

5. Solid Masonry Walls: Provide expansion anchors and preset inserts.  

6. Sheet Metal: Provide sheet metal screws.  

7. Wood Elements: Provide wood screws. 

B. Inserts:  

1. Install inserts for placement in concrete forms.  

2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.  

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches.  

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.  

5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut flush with top of slab.  

6. Install conduit and raceway support and spacing in accordance with NEC.  

7. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.  

8. Install multiple conduit runs on common hangers.  
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C. Supports:  

1. Fabricate supports from structural steel or formed steel channel. Install hexagon head 

bolts to present neat appearance with adequate strength and rigidity. Install spring lock 

washers under nuts.  

2. Install surface mounted cabinets and panelboards with minimum of four anchors.  

3. In wet and damp locations install steel channel supports to stand cabinets and  

4. Panelboards 1 inch off wall.  

5. Support vertical conduit at every floor.  

3.4 INSTALLATION – FIRESTOPPING  

A. Install material at fire rated construction perimeters and openings containing penetrating 

sleeves, piping, ductwork, conduit and other items, requiring firestopping.  

B. Apply primer where recommended by manufacturer for type of firestopping material and 

substrate involved, and as required for compliance with required fire ratings.  

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating, to 

uniform density and texture.  

D. Compress fibered material to maximum 40 percent of its uncompressed size.  

E. Place foamed material in layers to ensure homogenous density, filling cavities and spaces. 

Place sealant to completely seal junctions with adjacent dissimilar materials.  

F. Place intumescent coating in sufficient coats to achieve rating required.  

G. Remove dam material after firestopping material has cured. Dam material to remain.  

H. Fire Rated Surface:  

I.  Seal opening at floor, wall, partition, ceiling, and roof as follows:  

J. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on both sides 

of building element.  

K. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building element.  

L. Pack void with backing material.  

M. Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire rating of 

structure penetrated.  

N. Where cable tray and conduits penetrate fire rated surface, install firestopping product in 

accordance with manufacturer's instructions.  

O. Non-Rated Surfaces:  

P. Seal opening through non-fire rated wall, floor, ceiling, and roof opening as follows: 

Q. Install sleeve through opening and extending beyond minimum of 1 inch (25 mm) on both sides 

of building element.  

R. Size sleeve allowing minimum of 1 inch (25 mm) void between sleeve and building element.  

S. Install type of firestopping material recommended by manufacturer. 

T. Install escutcheons floor plates or ceiling plates where conduit, penetrates non-fire rated 

surfaces in occupied spaces. Occupied spaces include rooms with finished ceilings and where 

penetration occurs below finished ceiling.  

U. 5. Exterior wall openings below grade: Assemble rubber links of mechanical seal to size of 

conduit and tighten in place, in accordance with manufacturer's instructions.  

3.5 INSTALLATION - EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 4 inches thick and extending 12 inches 

beyond supported equipment.  

B. Using templates furnished with equipment, install anchor bolts, and accessories for mounting 

and anchoring equipment.  

C. Construct supports of steel members or formed steel channel. Brace and fasten with flanges 

bolted to structure.  
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3.6 INSTALLATION – SLEEVES 

A. Exterior watertight entries: Seal with adjustable interlocking rubber links.  

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.  

C. Set sleeves in position in forms. Provide reinforcing around sleeves.  

D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for 

continuous insulation wrapping.  

E. Extend sleeves through floors 1inch above finished floor level. Caulk sleeves.  

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between conduit or 

raceway and adjacent work with fire stopping insulation and caulk. Provide close fitting metal 

collar or escutcheon covers at both sides of penetration.  

G. Install stainless steel escutcheons at finished surfaces.  

3.7 FIELD QUALITY CONTROL  

A. Inspect installed firestopping for compliance with specifications and submitted schedule.  

3.8 CLEANING  

A. Clean adjacent surfaces of firestopping materials.  

 

3.9 PROTECTION OF FINISHED WORK 

A. Protect adjacent surfaces from damage by material installation.  

 

 

 

END OF SECTION 26 05 30 
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SECTION 26 05 33 - CONDUIT, BOXES, WIREWAY AND FITTINGS 
 
PART 1 -GENERAL 

1.1 SUMMARY 

A. Section Includes: The Work specified in the Section includes furnishing and installing conduit, 
tubing, boxes and fittings for electrical wiring. 

1.1 RELATED SECTIONS 

A. Related Sections include the following: 
1. Section 26 05 19 – Wire, Cable and Connections 

1.2 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, 
application instructions, product storage and handling requirements, and similar data for each 
product specified below as required to demonstrate compliance with specified requirements and 
provide complete application information. 

1. Product Data:  Provide information for each type of product specified. 
C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the 

following: 
1. Recycled content – documentation showing product supports pre and post - consumer 

content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction 

the project is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and 
resources. 

4. Comply with recycling program and waste management procedures. 
D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, 

including but limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

1.3 CONDUIT AND FITTINGS 

A. Conduit to be UL labeled and sized in accordance with NEC minimum size 3/4".  Conduit to be 
UL approved for purpose or location in which it is to be used.  

B. Conduit shall be a minimum of ¾” for all applications except Fire Alarm Systems. For Fire 
Alarm Systems, ½” conduit is permitted for signaling and communications loops only, where no 
more than two pairs of signal wires are run in the conduit or in accordance with the NEC conduit 
fill requirements, which ever is less. For control wiring of temperature control systems, ½” 
conduit is permitted for low voltage signaling wiring. In all applications, circuits 120V (L-N) or 
greater shall be in minimum ¾” conduit. 

C. All wiring for low tension, controls, communications and all other systems shall be in raceway 
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specified for branch circuits unless specifically noted in other sections. 
D. All EMT and IMT conduit fittings shall be steel compression type. 
E. Die cast conduit fittings or hardware of any type, are not permissible. 

1.4 TYPES AND APPLICATIONS 

A. Types of conduit to be as follows for all feeders and distribution circuits, unless otherwise noted 
or prohibited by 
Code:

 
PART 2 -PRODUCTS 

2.1 NON-METALLIC CONDUIT 

A. Rigid Polyvinyl Chloride (PVC) Conduit: 
1. Provide high impact PVC conduit conforming to the requirements of NEMA TC 2 at 90 

degrees Celsius, and made from compounds conforming to the requirements of 
ASTM D 1784. 

2. Provide PVC conduits that are UL listed and labeled for use as electrical raceway. 
3. Unless otherwise noted on the Contract Drawings PVC conduit shall be Schedule 40. 

B. Manufacturers: 
1. Carlon 
2. Cantex 
3. PW Eagle 
4. Approved equal. 

C. Non-Metallic Conduit Solvent: 
1. Provide solvent for non-metallic conduit joints from the same manufacturer as the 

conduit and conforming to the requirements of ASTM D 2564. 

2.2 METALLIC CONDUIT 

A. Electrical Metallic Tubing (EMT): 
1. Provide electrical metallic tubing (EMT) conforming to the requirements of NEC Article 

358 for materials and uses, ANSI C80.3 and UL 797. 
2. Provide galvanized steel tubing conduit lengths bearing the manufacturer’s trademark. 
3. Electrical Metallic Tubing for use with fire alarm system wiring shall be factory colored 

red. 
B. Manufacturers: 

1. Tyco/Allied Tube and Conduit 
2. Wheatland Tube Company 

APPLICATION TYPES OF CONDUIT 
Surface Mount Indoors Building Only EMT, Rigid Galvanized Steel  
Concealed  EMT, MC Cable (Branch Circuit 

Only) 
Attached to Motors  Flexible Liquid Tight 
Exposed Outdoors Galvanized Rigid Steel,   
Below Grade PVC, PVC Coated Galvanized 

Steel 
Grounding Conductor PVC 
Fire Alarm – Indoor use Red Fire Alarm EMT 
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3. Western Tube & Conduit Corporation 
4. Approved equal. 

2.3 RIGID GALVANIZED STEEL CONDUIT (RMC): 

A. Provide rigid galvanized steel conduit (RMC) conforming to the requirements of NEC Article 
344 for materials and uses, ANSI C80.1, and UL 6. 

B. Fabricate the RMC from mild steel piping, hot dipped galvanized inside and outside, and 
protected against corrosion by a dichromate rinse or a zinc chromate coating. 

C. Provide defect free conduit bearing the UL label, and furnished in 10-foot minimum lengths with 
both ends threaded and one end fitted with a coupling. 

D. Provide tapered NTP ¾ inch per foot threads complying with NSI/ASME B1.20.1. 
E. Acceptable Manufacturers: 

1. Tyco/Allied Tube and Conduit 
2. Wheatland Tube Company 
3. Western Tube & Conduit Corporation 
4. Approved equal. 
5. American Water does not approve the use of IMC in place of RGS. 

2.4 PVC COATED RIGID GALVANIZED STEEL CONDUIT: 

A. Provide PVC coated rigid galvanized steel conduit bearing the UL label. 
B. Provide base conduit of rigid hot-dip galvanized steel conduit as specified in Paragraph 2.02B. 
C. Apply PVC coating in accordance with the following: 

1. Apply a 40-mil thick PVC coating on the outside and a 2-mil thick fusion-bonded blue, 
red, or green urethane coating on the inside, both coatings conforming to the 
requirements of NEMA RN 1. 

2. Provide plastic coating of one uniform color on all plastic coated rigid galvanized steel 
conduit provided for the Contract. 

3. Provide 40-mil thick plastic sleeves to protect internally threaded conduit openings. 
4. Provide sleeves with an inside diameter equal to the outside diameter of the conduit/pipe 

protected by it; and extending either one pipe diameter or 2-inches, whichever is less, 
beyond the opening. 

D. Manufacturers: 
1. OCAL 
2. Perma-Cote 
3. Plasti-Bond 
4. Approved Equal 

2.5 FLEXIBLE METAL CONDUIT (FMC) 

A. Provide steel flexible metal conduit conforming to the requirements of NEC Article 348. 
B. Provide conduit with interlocking spiral galvanized steel strip construction capable of bending to 

a minimum radius of five times its diameter without deforming the spiral strips both inside and 
outside of the conduit. 

C. Finish the interior and exterior of flexible conduit smooth and free from burrs, sharp edges, and 
other defects that may injure wires; and place the manufacturer’s trademark on each length. 

D. Acceptable Manufacturers 
1. Electri-Flex Company, Type BR 
2. Eastern Wire, Greenfield 
3. Southwire, Type Galflex 
4. Approved equal. 
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2.6 LIQUIDTITE FLEXIBLE METAL CONDUIT (LFMC) 

A. Provide PVC coated flexible metal conduit conforming to the requirements of NEC Article 350 
for materials and uses and ANSI/UL 360. 

B. Provide conduit with interlocking spiral strip construction capable of bending to a minimum 
radius of five times its diameter without deforming the spiral strips both inside and outside of the 
conduit. 

C. Provide conduit with a flexible, galvanized, interlocking spiral strip steel core jacketed with 
smooth, liquid-tight polyvinyl chloride designed to withstand temperatures from minus 40 
degrees Celsius to plus 60 degrees Celsius. 

D. Finish the interior and exterior of flexible conduit smooth and free from burrs, sharp edges, and 
other defects that may injure wires; and place the manufacturer’s trademark on each length. 

E. Furnish an integral continuous copper ground in ½-inch through 1-1/4-inch PVC coated flexible 
metal conduit. 

F. Acceptable Manufacturers 
1. Electri-Flex Company, Liquatite Type LA 
2. ANAMET Electrical, Inc, Sealtite Type UA 
3. Southwire, Titan Type UL 
4. Approved equal. 

2.7 CONDUIT FITTINGS 

A. Fittings for Non-Metallic Conduit Systems: 
1. Provide high impact non-metallic fittings conforming to same requirements as for the 

non-metallic conduit as specified in paragraph 2.01. 
B. Non-Metallic Conduit Expansion Fittings: 

1. Provide a two-piece nonmetallic, noncorrosive, nonconductive, UL listed expansion 
fitting. 

C. Acceptable Manufacturers: 
1. Carlon 
2. Cantex 
3. PW Eagle 
4. Approved equal. 

2.8 FITTINGS FOR METALLIC CONDUIT SYSTEMS: 

A. Construct conduit bodies/fittings from cast malleable iron. 
B. For PVC coated raceway systems, provide PVC coated fittings of cast malleable iron from the 

same manufacturer that provides the uncoated conduit bodies/fittings. 
C. Conduit Bodies: 

1. Provide malleable iron threaded entry type conduit outlet bodies with neoprene gaskets 
and cast steel conduit. 

D. Acceptable Manufacturers: 
1. Appleton Electric 
2. O-Z/Gedney 
3. Crouse Hinds 
4. Approved equal. 

2.9 CONDUIT UNIONS: 

A. Provide conduit unions capable of completing a conduit run with threaded connections when 
neither conduit end can be turned. 

B. Acceptable Manufacturers: 
1. Appleton Electric, UNF and UNY Unions,  
2. Thomas and Betts Company, Erickson® Coupling.,  
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3. OZ Gedney 
4. Approved equal. 

2.10 CONDUIT OUTLET BOXES: 

A. Provide malleable or cast iron conduit outlet boxes conforming to the requirements of UL 886, 
and having a cover with O-rings to keep out moisture. 

B. Acceptable Manufacturers: 
1. Appleton Electric, GRF outlets and covers 
2. O-Z Gedney 
3. Crouse Hinds 
4. Approved equal. 

2.11 CONDUIT DEVICE BOXES: 

A. Provide malleable iron conduit device boxes with internal grounding screws and conforming to 
the requirements of UL 498 and UL 514A. 

B. Acceptable Manufacturers: 
1. EGS/Appleton Electric 
2. EGS/O-Z Gedney 
3. Crouse Hinds 
4. Approved equal. 

2.12 FITTINGS FOR ELECTRICAL METALLIC TUBING (EMT) 

A. EMT couplings and fittings shall be steel compression type. 
B. EMT couplings shall be stamped steel. 
C. EMT fittings shall be provided with insulated throats. 

2.13 BUSHINGS 

A. Insulated bushings for conduits 1-1/4 inches trade size and larger shall have metal bodies and 
threads, with molded high impact thermosetting insulation to prevent conductor damage. 
Bushings shall be O.Z. Gedney Type IBC or approved equal.  Insulated bushings for conduit 
trades size 1-inch and smaller may be plastic, O.Z.Gedney Type A. 

B. Insulated grounding bushings shall be similar to the bushings describe above, except provided 
with set screws to lock the bushing on the conduit and shall have mechanical type lugs for 
attachment of the bonding jumper, O.Z. Gedney Type BLG or approved equal. 

2.14 HUBS 

A. Water tight conduit connections for NEMA 3R, 4 and 4X enclosures shall be stainless steel 
Myers ‘Scru-Tite’ or approved equal. 

2.15 CONDUIT STRAPS 

A. Conduit straps shall be malleable iron and provided with conduit spacers.  When installed with 
PVC coated conduit, the conduit straps shall be PVC coated. 

2.16 SMALL SHEET METAL BOXES  

A. Pull and terminal boxes for general purpose dry locations: 
1. Provide sheet steel boxes with continuously welded seams, ground smooth, no holes or 

knockouts. 
2. Provide overlapping sheet steel screw cover with captivated screws. 
3. Provide ANSI Z55.1 No. 61 gray polyester powder coating over phosphatized surfaces. 
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4. Conform to NEMA 250 Type 1 unless otherwise shown on the Contract Drawings. 
5. Outlet Boxes (Concealed- stud wall and above ceilings) 
6. Stamped steel, Raco or equal 

B. Enclosures for Outdoor Locations: 
1. Provide stainless steel boxes with continuously welded seams, ground smooth, no holes 

or knockouts. 
2. Provide seamless drip-shield on top. 
3. Provide slip-on cover with stainless steel captivated screws. 
4. Provide oil resistant gasket. 
5. Conform to NEMA 250 for Type 4X enclosures. 
6. Boxes for use with fire alarm system wiring shall be factory or shop painted red. 

C. Manufacturers 
1. Hoffman 
2. Rittal 
3. Milbank Manufacturing 
4. Approved Equal 

2.17 CONDUIT SPACERS 

A. For underground conduit installation provide non-metallic, interlocking type conduit spacers 
which snap together to join any combination of intermediate and base units together, both 
vertically and horizontally. 

B. Manufacturers: 
1. Underground Devices Inc. 
2. The George-Ingraham Corp. 
3. IPEX Electrical 
4. Approved equal. 

2.18 WIREWAYS 

A. Provide wireways including supports, fittings, and accessories necessary as indicated. 
B. Provide wireways/troughs of sheet metal for installations of individually mounted motor starters, 

disconnect switches or for other raceway applications in lieu of conduit where field conditions 
dictate. 

C. Provide surface wireway containing receptacles on fixed spacings for use over desks, 
workbenches, or lab benches as indicated. 

D. Provide wireways/troughs - Constructed in accordance with UL Standards No. 870 for Electrical 
Wireways, Auxiliary Gutters and Associated Fittings for sizes as noted on the drawings or per 
NEC.  Hinged covers, knockouts and suitable for "lay-in" conductors.  Metal parts rust inhibiting 
phosphatic coated and baked enamel finish.  Hardware plated to prevent corrosion and all screws 
installed toward the inside protected by spring nuts or otherwise guarded to prevent damage to 
wire insulation.  NEMA 1 indoors, 3R outdoors or damp locations. 

E. Provide Multi-Outlet Raceways - types and sizes with outlets provided as shown on the 
drawings manufactured by Wiremold, Inc. or approved equal. 

2.19 PENETRATIONS 

A. Penetrations through walls, floor slabs and partitions shall be accomplished by using threaded 
conduit sleeves.  Provide nipples or sleeves where prepared slots are not provided, prior to 
concrete placing, or core drill concrete as required.  Prior to core drillings, submit a dimensioned 
sketch indicating the proposed penetration locations for approval by the Architect/Engineer. 

B. Escutcheon plates shall be installed on all exposed conduit penetrations through the ceilings, 
wall, and floor into finished areas. 

C. Approved expansion fittings shall be used wherever conduit crosses the expansion joints shown 
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on the architectural drawings.  Expansion fittings shall be furnished with a suitable bonding 
jumper. 

D. Where conduit is installed between areas of different temperature such as between the interior 
and exterior of the building, the conduit shall have approved drain fittings installed so as to 
prevent moisture passage between spaces of different temperature. 

 
PART 3 -EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in 
coordination with Installer of materials and components specified in this Section and notify 
General Contractor in writing, with copies to the Owner’s Representative, Owner, and Architect, 
of any conditions detrimental to proper and timely installation.  Do not proceed with installation 
until unsatisfactory conditions have been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to 
ensure requirements for applicable warranty or guarantee can be satisfied, submit to General 
Contractor written confirmation, with copies to the Owner’s Representative, Owner, and 
Architect, from applicable Installer.  Failure to submit written confirmation and subsequent 
installation will be assumed to indicate conditions are acceptable to Installer. 

3.2 INSTALLATION 

A. Install in accordance with the applicable provisions of the National Electrical Code, 
manufacturer's recommendations and the drawings. 

B. Make final field measurements prior to release for fabrication to assure coordination with other 
trades. 

3.3 CONTINUITY AND GROUNDING 

A. Fasten all conduits to each adjacent section and to all boxes, fittings, and equipment with firm 
clean metallic contact so that the entire conduit system is well and continuously grounded. 

3.4 LOCATION OF CONDUIT AND OUTLETS 

A. Run conduit and install outlets carefully and coordinate with other trades to avoid piping, ducts, 
and mechanical equipment.  Do not cross pipe shafts or ventilation duct openings.  Maintain 
adequate vertical and horizontal clearance from piping and minimum clearance under all 
projections should be 10'-0" above finished floor. 

3.5 BUSHING AND LOCKNUTS 

A. Provide insulating bushings or connectors on all conduits.  Install capped bushings on all 
conduits as soon as installed and remove only when wires are pulled.  Conduit terminations in 
sheet metal enclosures and outlet boxes shall be secured by two locknuts, one on the inside and 
one on the outside.  Provide an insulating bushing for each conduit or flexible conduit where 
entering a panel, pull box or outlet box. 

3.6 RACEWAYS 

A. Install raceways from box or terminations as shown on the drawings or as required to effect 
circuiting described with circuit numbers adjacent to equipment.  Grouping home runs or 
combining wires in common raceways will be allowed, with a maximum of four single pole 
branch circuits in a raceway.  Increase wire sizes and raceways where required to avoid loss of 
ampacity as required by National Electrical Code. 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

CONDUIT, BOXES, WIREWAY AND FITTINGS 
260533 – PAGE 8 

 

3.7 CONDUIT OR CABLE IN HUNG CEILING 

A. Run conduit and/or cable on and secure to the slab or primary structural members of ceiling, not 
to suspension channels, T-bars, Z-bars, or other elements that are the direct supports of the 
ceiling panels.  Secure conduit firmly by clips and fittings designed for that purpose. 

3.8 EXPOSED CONDUIT 

A. Run conduit parallel or at right angle with building lines.  Secure conduit to masonry material 
with toggle bolts, expansion bolts, or steel inserts.  Do not install conduit on steel construction.  

B. Conduit and wiring for switches, fire alarm devices, receptacles, or electric door hardware shall 
not be run exposed in offices, corridors, conference room or any finished space where gypsum 
board wall construction exists. For gypsum board wall construction, all circuit wiring shall be 
concealed within wall. 

C. Two piece conduit straps with protruding bolt shall not be used to support conduits below 7’-0” 
AFF for either vertical or horizontal conduit runs. Conduit shall be supported by single or two 
hole steel conduit straps, conduit shall be offset at box to run flush to the wall. 

3.9 CONDUIT SPACING 

A. Maintain at least 1/4" air space between conduit and supporting wall.  Conduit supports shall not 
be spaced further apart than permitted by NEC.  Conduit shall not be supported by wires or from 
pipes, mechanical equipment and other conduits.  Set anchors for supporting exposed conduits 
on waterproofed walls with waterproof cement. 

3.10 CLEANING OF CONDUIT 

A. Clear conduit of all obstructions and dirt prior to pulling in wires or cables. 
 

 
 
 

END OF SECTION 26 05 33 
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SECTION 260536- CABLE TRAY FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: The Work specified in this Section consists of furnishing and installing cable trays and 

fittings. 

B. Related Sections: 

1. The requirements of Section 260503, Electrical Related Work including all related sections apply 

to the Work of this Section. 

1.2 REFERENCES 

A. National Electrical Manufacturers Association (NEMA): 

B. NEMA VE-1-Metal Cable Tray Systems 

C. NEMA VE-2-Metal Cable Tray Installation Guidelines 

D. National Fire Protection Association (NFPA): 

E. NFPA 70-National Electrical Code (NEC). 

1.3 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 

Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 

sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 

and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

1. Cable Tray 

2. Fittings 

3. Accessories 

D. Shop Drawings: 

1. Bill of materials:  Provide list indicating manufacturer and catalog number for all items other than 

standard hardware. 

2. Overall plan of cable tray installation drawn to a scale of 1/4 inch or larger.  

3. Structural calculations:  Provide structural calculations for all supports 

E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post - consumer content. 

2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 

3. Proposed products are manufactured within a 500-mile radius of the project site and are considered 

to be a locally produced material which supports regional materials and resources. 

4. Comply with recycling program and waste management procedures. 

F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 

2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   

4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
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1.4 QUALITY ASSURANCE  

A. Refer to Section 260503 Electrical Related Work. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Refer to Section 260503 Electrical Related Work. 

 

PART 2 - PRODUCTS 

2.1 METALLIC CABLE TRAY SYSTEMS  

A. Acceptable Manufacturers: 

1. Provide products of a single manufacturer for metal framing systems and fittings for metal framing 

systems.  Acceptable manufacturers: 

a. B – Line. 

b. Legrand/PW 

c. T. J. Cope 

d. Approved equal 

e. General:  

B. Cable trays, covers, fittings, splice plates, and all items shall be 6063T-6 aluminum alloy finished in its 

natural state.  

C. Cable trays must be UL listed for use as a grounding means. 

D. Cable trays shall conform to NEMA Standard VE-1 and NFPA 70 Article 392. 

E. Furnish all items to provide a complete cable tray system. Include all straight run trays, elbows, tees, 

vertical curves, fittings, splice plates, bonding material, related support items, and related accessory items 

required for a complete installation. 

F. Provide smooth edges and radius on side rails and rungs to protect cables from damage. 

G. Provide tray splice plates of sufficient high strength to carry the same bending moments and shear loads as 

the cable tray.  Provide spliced shoulder bolts to both fully engage the splice plate and the side rail. 

Provided locknut shall be of the serrated flange type allowing for one-wrench installation. 

H. Strength:  The cable tray shall be capable of carrying a uniformly distributed cable load specified in 

NEMA VE-1 for the class of cable tray indicated.  

I. Provide elbows, tees, and cross fittings without tangents beyond the point of curvature.  Provide fittings 

with minimum radius that exceeds the minimum cable bending radius. 

J. Accessories:  Cable tray system shall include all related accessory items such as dropouts, end plates, and 

barrier strips to separate services in the trays.  Covers shall be furnished where indicated on the Contract 

Drawings. 

2.2 LADDER TYPE CABLE TRAY 

A. Provide ladder type cable of class, types and sizes as indicated. 

1. Rail Height……………..5 inches 

2. Loading Depth…………4 inches 

3. Rung Spacing…………..6 inches 

4. Loading…………………50 lbs/ft 

5. Support Spacing…………8 feet 

6. Tray Width………………As shown on Contract Drawings 

7. Midspan Defection………1/200 of span 

 



T500.355 

FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 

"BUILDING - A" - NEW MULTIUSE BUILDING 

 

 

                                                   CABLE TRAY FOR ELECTRICAL SYSTEMS 

   260536 Page - 3     

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 

with Installer of materials and components specified in this Section and notify General Contractor in 

writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 

to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 

been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 

requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 

confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer. 

 Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 

are acceptable to Installer. 

3.2 PREPARATION 

A. Carefully investigate the structural and finish condition as well as other construction work, which may 

affect the work of this Section. 

B. Field Measurement:  The Drawings are generally indicative of the work but due to their small scale it is 

not possible to indicate all offsets, fittings, and apparatus required nor the minor structural obstructions 

that may be encountered.  Make field measurements of the areas in which cable tray is to be installed. 

C. Carefully investigate the structural and finish condition as well as other construction work, which may 

affect the work of this Section. Arrange electrical work accordingly and furnish such fittings and 

apparatus as required to accommodate such conditions and to preserve access to other equipment. Layout 

cable tray to suit actual field measurements. 

3.3 INSTALLATION 

A. In general, fabricate cable tray systems in accordance with accepted Trade standard practice and NEMA 

VE-2. 

B. Provide fire stopping of penetrations through fire rated assemblies as indicated on the Contract Drawings. 

C. Make all field cuts using power hacksaw equipped with both a table for supporting the cable tray and a 

means of holding the tray rigidly in place and making a clean square cut.  Drill all holes using a drill press 

and templates to accurately locate splice plate holes.  Equivalent means and methods, which produce 

accurate clean cuts and holes, are acceptable. Ends must be square to within 1/16-inch and holes located 

to within 1/32-inch of nominal. Center punch all hole locations.  Use pilot holes as necessary. File off all 

burrs and rough edges. 

D. Install all items in strict accordance with manufacturer’s instructions; in conformity with any product 

listing and labeling restrictions and instructions; in conformity with NEMA Standard VE-2 and in 

accordance with NFPA Articles 250, 300 and 318. Provide continuous supplemental grounding conductor 

size as indicated on the Contract Drawings.  

E. Do not weaken the structure by excessive or unnecessary cutting.  

F. Provide expansion plates in each straight run and at each building expansion joint. 

G. Make conduit drops from cable tray with approved fittings. 

H. Construct in exposed work parallel and perpendicular to building lines and structure and level and plumb 

with right angle turns consisting of symmetrical bends or fittings, except as indicated and as follows.  

Construct changes in vertical elevation at 45 degrees to the horizontal and construct offsets of less than 

two medium radius with 30 degree or 45 degree bends.  Maintain at least 6-inches clearance between 

cable tray runs and mechanical systems pipes, ducts, flues. 

Provide structural supports conforming to Section 260528 of adequate strength to conform to dead, live 

and seismic loads to be encountered. 

END OF SECTION 260536 
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SECTION 260548 VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART 1 -GENERAL 

1.1 SUMMARY 

A. Section Includes: The Work specified in this Section includes furnishing and installing vibration and 
seismic controls for electrical systems. 

1.2 RELATED SECTIONS: 

A. The requirements of Section 260503, Electrical Related Work including related sections apply to the 
Work of this Section. 

1.3 REFERENCES 

A. International Building Code (IBC) 
B. New Jersey Uniform Construction Code (NJUCC) 

1.4 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 
Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 
sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 
and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

D. Catalog cuts or data sheets on vibration isolators and specific restraints detailing compliance with the 
specification. 

E. Detailed schedules of flexible and rigidly mounted equipment, showing vibration isolators and seismic 
restraints by referencing numbered descriptive drawings. 

F. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

G. Product Data:  Submit manufacturer’s technical data for each component of system specified, including 
product specifications and installation instructions. 
1. Product Data:  Submit manufacturer’s product literature, technical specifications, application 

instructions, product storage and handling requirements, and similar data for each product 
specified below as required to demonstrate compliance with specified requirements and provide 
complete application information. 

H. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, fasteners and 
attachments to other work. 

I. Samples:  for each product provide color and texture samples requested by Architect. 
1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating 

manufacturer’s full range of colors and textures for selection by Architect. 
2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; prepare 

samples using same tools and techniques intended for actual work. 
J. Field quality-control test reports. 
K. Product certificates and test reports. 
L. Research  / evaluation reports. 
M. Maintenance data. 
N. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post – consumer content. 
2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project 
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is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are considered 

to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

O. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 
not limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
P. Quality Control Submittals: 

1. Qualifications Certification:  Submit written certification or similar documentation signed by 
applicable subcontractor, Prime Contractor and manufacturer indicating compliance with 
applicable “Qualifications” requirements specified below. 

2. Installer Experience Listing:  Submit list of completed projects using products proposed for this 
Project, including owner’s contact and telephone number for each project, demonstrating 
compliance with requirements specified below. 

1.5 SHOP DRAWINGS 

A. Submit fabrication details for equipment bases including dimensions, structural member sizes and support 
point locations. 

B. Provide all details of suspension and support for ceiling hung equipment. 
C. Where walls, floors, slabs or supplementary steel work are used for seismic restraint locations, details or 

acceptable attachment methods for ducts and pipe must be included and approved before the condition is 
accepted for installation.  Restraint manufacturers’ submittals must include spacing, static loads and 
seismic loads at all attachment and support points. 

D. Provide specific details of seismic restraints and anchors; include number, size and locations for each 
piece of equipment. 

1.6 SEISMIC CERTIFICATION ANALYSIS 

A. Calculations by the Manufacturer’s qualified licensed Engineer substantiating the mounting system, 
seismic restraints and recommended anchor bolts shall be submitted along with the shop drawings.  
Calculations shall be based on the loads as established in the table at the end of this section.  All analysis 
shall be stamped by a registered professional having a P.E. from the same state as the project. 

B. Unless otherwise specified, all equipment and conduit shall be restrained to resist seismic forces.  
Restraints shall maintain equipment or conduit in a captive position.  Restraint devices shall be designed 
and selected to meet seismic requirements as defined in the latest issue of: 
1. IBC International Building Code 
2. International Building Code Additions:  In addition to all of the above provisions, Contractor shall 

comply with sections 16 and 17 of the International Building Code using only vendors that comply 
with the provisions stated herein and submitting the special inspections listed within these 
specifications.  Where compliance is not possible, each contractor shall submit a vendor report 
clearly indicating that none of the specified, listed or other vendors known to the contractors meet 
the compliance, testing and certification portions of the IBC spec section 16 and 17.  Special 
inspections shall still be conducted even if no vendors meet the enclosed requirements.  All non-
isolated and isolated equipment, (components) shall be secured to the structure in accordance with 
that code. 

C. All component manufacturers shall submit for approval the following as required below: 
1. All life safety system components noted in this specification will have the manufacturer of that 
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component submit the Approved Agencies Certificate of Compliance for the specific equipment on 
this project when the Seismic Design Category is “C – F”.  Analytical or shaker test certification 
thru the component’s load path including structure at its center of gravity shall include anchorage, 
structural and online capability. 

2. All components noted in this specification will have the manufacturer of that component submit 
the Approved Agencies Certificate of Compliance for their equipment when used on a Seismic 
Hazard Exposure Group III project when the Seismic Design Category is “C-F”.  This requirement 
also pertains to projects that combine an emergency preparedness center within a structure of 
another Use Group where that component is needed for continued operation of the building or 
whose failure could impair the continued operation of the building.  Note:  the definition of the 
above refers to any component which does not allow or hampers the use or capability of the 
intended purpose of that structure Analytical or shaker test certification thru the total component’s 
load path to structure at its center of gravity shall include anchorage, structural and on line 
capability. 

3. All components containing hazardous or flammable materials will have the manufacturer of that 
component submit the Approved Agencies Certificate of Compliance for their equipment when 
used on any project having a minimum Seismic Design Category of “C-F”.  Analytical or Shaker 
Test Certification thru the total component’s load path to structure at its center of gravity shall 
include anchorage and structural capability to insure against loss of hazardous or flammable, 
(explosive) material. 

4. All components that are not listed in the above categories shall have the manufacturers of each 
component submit a PE stamped calculation package that their project specific equipment will 
accept anchorage through the component’s load path to structure at its center of gravity at the 
designated anchorage locations.  This requirement is for all projects having a Seismic Design 
Category of (C-F). 

D. The following systems shall require Special Inspection and Periodic Special Inspection for anchorage 
during the course of construction as defined earlier in this section for all buildings in Seismic Design 
Categories C-F. 
1. All electrical components for standby or emergency power systems require Periodic Special 

inspection.  
2. Conduit, 3” and larger.   
3. Isolator units for seismic isolation system.  

1.7 CONTRACTOR RESPONSIBILITIES AND APPROVALS: 

A. Each contractor responsible for the installation of the components above shall be responsible for 
submitting to the design team for their approval a written contractor’s statement of responsibility as 
outlined below. 
1. Identify the components that are part of the Quality Assurance Plan.   
2. Identify all Special Inspection and Testing. 
3. List control procedures within the contractor’s organization including methods and frequency of 

reporting and their distribution. 
4. List personnel and their qualifications exercising control over the seismic aspects of the project. 

1.8 DESIGN LOADS: 

A. Projects will have a maximum design load of .4g for statically mounted components and .9g for resiliently 
mounted components. 

B. The minimum horizontal restraint capability shall be 0.4 g horizontal and .27 vertical.  Life safety 
equipment defined above shall be designed to survive a horizontal load of .9g and a vertical load of .6g. 

C. Testing or calculations (including the combining of tensile and shear loadings) to support seismic restraint 
designs must be stamped by a registered Professional Engineer with at least five years of seismic design 
experience and licensed in the state of the job location.  Testing and calculations must include shear and 
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tensile loads as well as one test or analysis at 45° to the weakest mode.  IBC Component testing must be 
by an Approved Agency. 

D. Analysis for anchorage must indicate calculated dead loads, static seismic loads and capacity of materials 
utilized for connections to equipment and structure.  Analysis must detail anchoring methods, bolt 
diameter, embedment and/or welded length.  All seismic restraint devices shall be designed to accept, 
without failure, the forces detailed in Section 4 acting through the equipment center of gravity.  
Overturning moments may exceed forces at ground level. 

E. Vertical load shall be calculated at 2/3 the horizontal load. 
F. Internally isolated equipment in lieu of specified isolation and restraint systems must meet the specified 

isolation and system restraint criteria. 
G. A seismic design Errors and Omissions insurance certificate MUST accompany the equipment 

manufacturer’s certification.  Product liability insurance certificates are not acceptable. 
H. In the event that the equipment is internally isolated and restrained, the entire unit assembly must be 

seismically attached to the structure.  Curb or roof rail mounted equipment must not only have seismic 
attachment of the equipment to the roof but also to the curb or rails.  The attachment and certification 
thereof shall be by this section. 

1.9 RELATED WORK 

A. Housekeeping pad design shall be as indicated on the drawings.  Attachment shall be designed and 
certified according to this section by the seismic/isolation supplier.  Material and labor required for 
attachment and construction shall be by the contractor.  Housekeeping pads shall be sized to 
accommodate a minimum of six (6) inches of clearance all around the equipment or 12 times the anchor 
bolt diameter, whichever is greater and its mounting package.  Structural support and connections for all 
equipment, including roof-mounted equipment, specified in other sections shall comply with all IBC 
requirements indicating load path to the structure.  

B. Lay-in ceilings in compliance with seismic zone requirements may use earthquake clips or other approved 
means of positive attachment to brace fixtures such as lights and diffusers less than 75 pounds to T-bar 
structures.  Local codes dictate support requirements. 

1.10 QUALITY ASSURANCE 

A. Refer to Section 260503, Electrical Related Work 

1.11 DELIVERY, STORAGE AND HANDLING 

A. Refer to Section 260503, Electrical Related Work 

1.12 MANUFACTURER’S RESPONSIBILITY 

A. Manufacturer of vibration isolation and seismic control equipment shall have the following 
responsibilities: 

B. Determine vibration isolation and seismic restraint sizes and locations. 
C. Provide vibration isolation and seismic restraints as scheduled or specified. 
D. Provide calculations and materials if required for restraint of unisolated equipment. 
E. Provide installation instructions, drawings and trained field supervision to insure proper installation and 

performance. 
F. Certify correctness of installation upon completion. 
G. All provisions of section 1.05.B.3.  Seismic Certification & Analysis. 
H. All manufacturers providing equipment and/or vibration/seismic control systems must provide a Seismic 

Design Error and Omissions Insurance Certificate for their firm or their design consultant to certify their 
ability to provide engineering and design as required by this Section. 
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PART 2 -PRODUCTS 

2.1 DESCRIPTION 

A. All vibration isolation and seismic devices described in this section shall be the product of a single 
manufacturer.   

B. Design of hardware and devices such as beam clamps, anchor bolts, cable and cast-in-place plates must be 
by this section's supplier to ensure seismic compliance and certification.  The contractor has the option to 
utilize alternate fastening devices (anchor bolts) so long as the sizing and dimensions on seismic 
submittals are followed.   

C. Unless otherwise specified, all isolator hardware shall be zinc plated.  Springs with a deflection of up to 2 
inches shall be coated with a polyester epoxy powder.  Springs and rubber isolators shall be color coded 
for proper identification of rated load capacity.  Zinc plating shall conform at ASTM B633, Class 2 SC2, 
minimum.  All other metal parts used outdoors shall be hot spray or hot dipped galvanized. 
1. VIBRATION ISOLATION AND SEISMIC RESTRAINT TYPES 

D. DOUBLE DEFLECTION NEOPRENE 
1. Double deflection neoprene mountings shall have a minimum rated static deflection of 0.40 inches.  

Steel top plate and base plate shall be completely bonded and embedded in oil-resistant elastomer.  
Mountings shall be molded in color for ease of identification of load capacity, and shall have 
ribbed neoprene surfaces on top and bottom to provide friction pads for those applications, which 
do not need to be bolted to the floor or to equipment.  Bolt holes shall be provided on the bottom 
plate, and a tapped hole on the top, for applications requiring positive tie down.   

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator.  
d. Or approved equal. 

E. FLOOR MOUNTED SPRING ISOLATORS 
1. Free standing spring-type isolators, shall be laterally stable without housing, snubbers, or guides, 

and shall include a steel reinforced, ribbed neoprene cup (¼ inch minimum thickness) between the 
baseplate and the support.  Mountings shall have leveling bolts on the top, consisting of an 
adjusting bolt, cap screw and washer.  Mountings shall include a bolt hole in the bottom cup or a 
two hole rectangular steel baseplate for bolting to the structure. 

2. Springs shall not be welded to the baseplate or cup.  Spring diameters shall be no less than 0.8 
times the compressed height of the spring at rated load.  Springs shall also have a minimum 
additional travel to solid equal to 50% of the rated deflection.   

3. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

F. HOUSED SPRINGS WITH LIMIT STOPS 
1. Free standing, laterally stable spring type isolators.  Isolator is the same as described in 

Specification 2.02.B, except that it includes a housing to provide vertical limit stops to prevent 
spring extension during weight changes, or when equipment is exposed to uplift loads such as wind 
loading.  The housing serves as blocking during erection, and shall be located between the 
equipment and supporting structure.  There shall be a minimum clearance of ¼" between the 
restraining bolts and the housing and spring to prevent interference with spring performance.  
Limit stops shall be out of contact during normal operation.  Mountings shall have an adjusting 
bolt on the top of the spring compression plate.  For non-seismic applications, neoprene acoustical 
non-skid pads (¼ inch minimum thickness) shall be attached to the bottom plate.  When used in 
seismic applications, neoprene bushings shall be incorporated in the limit stop plate.  Spring 
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diameters shall be no less than 0.8 times the compressed height of the spring at rated load.  Springs 
shall also have a minimum additional travel to solid equal to 50% of the rated deflection.  Springs 
shall not be welded to the cups or housings. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

G. COMBINATION SPRING/RUBBER ISOLATION HANGERS 
1. Spring-Flex hangers shall consist of a steel spring in series with a .2 inch (minimum) deflection 

neoprene element.  Springs shall be color coded, and elastomer element molded in specific colors 
for proper identification of rated load capacity.  Springs shall have a minimum additional travel to 
solid equal to 50% of the rated deflection.  Pipe isolators shall have spring diameters and hanger 
box lower hole sizes of sufficient size to permit the hanger rod to swing approximately 30° before 
contacting the box.  Hangers which are to be used with flat iron duct straps will be provided with 
eye bolts on both ends. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

H. SPRING/RUBBER PRE-POSITIONING HANGERS 
1. Spring-Flex hangers shall consist of color-coded steel spring in series with a neoprene element 

molded in specific colors for proper identification of rated load capacity.  Hanger design shall 
incorporate a means for supporting the suspended equipment or piping at a fixed elevation during 
installation regardless of load changes as well as a means for transferring the load to the spring. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

I. PRE-COMPRESSED HANGERS 
1. Spring-Flex hangers shall consist of a color-coded steel spring in series with a neoprene element 

molded in specific colors for proper identification of rated load capacity.  Springs shall be pre-
compressed to the rated deflection so as to support the suspended equipment or piping at a fixed 
elevation during installation regardless of load changes.  For 30° misalignment capability, spring 
diameters and hanger box lower hole sizes shall be of sufficient size to permit the hanger rod to 
swing approximately 30° before contacting the box. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

J. SPRING HANGERS 
1. Spring-Flex hangers shall consist of a color-coded steel spring with a neoprene and steel washer, 

which will properly distribute the load on the spring.  For 30° misalignment capability, spring 
diameters and hanger box lower hole sizes shall be of sufficient size to permit the hanger rod to 
swing approximately 30° before contacting the box.  Springs shall have a minimum additional 
travel to solid equal to 50% of the rated deflection.  Hangers, which are to be used with flat iron 
duct straps will be provided with eye bolts on both ends.   
a. Acceptable Manufacturers: 
b. Vibration Mountings and Controls, Inc. 
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c. Mason Industries. 
d. Vibration Eliminator. 
e. Or approved equal. 

K. SELF-ALIGNING SPRING HANGER 
1. Spring-Flex hangers shall consist of a color-coded steel spring seated in a neoprene spring cup 

with integral bushing to insulate the lower support rod from the hanger box.  The steel hanger box 
shall be hinged to allow for a minimum of 30° misalignment between the rod attachment to 
structure and the connection to the supported equipment.  Hanger boxes shall withstand three times 
the rated load without failure. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

L. FLOOR, WALL, AND CEILING SLEEVES 
1. Where piping passes through walls, floors, or ceilings, a vibration control sleeve shall be provided 

to reduce the transmission of vibration.  The sleeve shall consist of two pipe halves with neoprene 
sponge material bonded to the inside and a bolting arrangement for secure fit around piping.  
Where temperature exceeds 240°F, an appropriate density fiberglass shall be used in place of 
neoprene material. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

M. SEISMIC SPRING MOUNTINGS 
1. Steel spring isolator incorporating elastomeric snubbing in all directions.  The snubber shall be 

adjustable in the vertical direction and allow a maximum of ¼" travel in all directions before 
contacting the elastomer cushion.  Spring diameters shall be no less than 0.8 times the compressed 
height of the spring at rated load.  Springs shall also have a minimum additional travel to solid 
equal to 50% of the rated deflection.  Housing shall have provision to adjust the rebound plate and 
to inspect the spring.  Housing shall be of cast ductile iron, malleable cast iron or of welded steel 
construction.  Gray iron castings are not permitted.  Springs shall be color coded for proper 
identification of rated load capacity.  Springs shall be coated with a polyester epoxy powder.  
Hardware shall be stainless steel, or zinc plated. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

N. SEISMIC SNUBBERS/RESTRAINTS 
1. All-directional seismic snubbers shall include all directional elastomer elements, having a 

minimum elastomer thickness of ¾" in all directions.  Elastomers shall be easy to inspect and shall 
consist of replaceable elastomer inserts.  Elastomer shall be neoprene or a high quality rubber 
including anti-ozone and anti-oxidant materials and conform to ASTM D2003 Grade 2BC or 
Bridge Bearing Neoprene.  Snubbers shall be manufactured with an air gap between steel and 
elastomer of 1/8 inch to ¼ inch.  Snubbers shall be installed with factory set clearances.  Snubber 
must have at least two anchor bolt holes and shall have an ultimate load capacity of at least four 
times the rated static load capacity. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
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c. Vibration Eliminator. 
d. Or approved equal. 

O. CABLE RESTRAINTS/SINGLE ARM BRACE 
1. Steel aircraft cable restraints are designed and installed to limit motion on suspended isolated 

equipment, piping or ducting.  Cable are installed with enough slack to engage only when ¼ inch 
movement occurs.  On suspended equipment, cables are installed in sets of four, located at 45° 
angles to all three axes.  Where required at pipe hangers, cables are placed two at each location, 
alternating orientation at successive locations.  Cable shall be 7x19 galvanized or stainless steel 
aircraft cable conforming to FED-STD-RR-W-410D. 

2. Non-isolated equipment, pipe, and duct shall be seismically restrained with the use of a rigid brace 
consisting of two steel brackets designed to accept a steel angle or unistrut.  Brackets shall provide 
easy installation by allowing full range of motion in horizontal and vertical directions.  Rigid 
braces with slotted holes or hinges are not acceptable.  

3. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

P. CAPTIVE ELASTOMER MOUNTINGS 
1. Consist of a captive elastomeric mount molded from neoprene or EPDM compound conforming to 

the requirements of ASTM D2003.  Load bearing elastomer element shall be housed in a cast 
ductile iron housing.  Mount shall incorporate a fail-safe captive design, and shall provide a 
vertical natural frequency of approximately 8 Hz at rated static load.  Mount shall be capable of 
providing dynamic deflections of up to .5 inches. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

Q. STRUCTURAL BASES 
1. Integral structural steel bases shall be rectangular in shape.  All structural members shall be of 

wide flange, angle or channel steel with depth equal to a minimum of 1/10 of the longest span of 
equipment, but not less than 6 inches.  Built-in adjustable motor slide rails and height saving 
brackets shall be supplied as in integral part of the base. 

2. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 

R. STRUCTURAL RAILS 
1. Rails for indoor applications or outdoor applications where equipment supports are mounted on 

isolation systems shall be of wide flange, angle or channel steel with depth equal to a minimum of 
1/10 of the longest span of equipment, but not less than 6 inches.  Height saving brackets shall be 
supplied as an integral part of the rails.  For seismic applications rails must be structurally attached 
to one another.   

2. Rails for outdoor applications where weatherproofed isolated equipment supports are required, 
shall be a continuous structural support rail that combines equipment support and isolation 
mounting into one unitized assembly.  Rails shall incorporate roof-enclosed springs, which are 
adjustable, removable and interchangeable, after equipment has been installed.  The system shall 
maintain the same installed and operating height with or without the equipment load and shall be 
capable of being utilized as a blocking device.  The entire assembly shall be an integral part of the 
roof’s membrane waterproofing.  Unit to be supplied with continuous upper and lower galvanized 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 
260548 Page -9 

flashing.  Rails shall be cross-braced at support and equipment attachment points when used in 
seismic zones.  Rails shall be bolted or welded to the building steel or anchored to the concrete 
deck to attain specified acceleration criteria. 

3. Acceptable Manufacturers: 
a. Vibration Mountings and Controls, Inc. 
b. Mason Industries. 
c. Vibration Eliminator. 
d. Or approved equal. 
 

PART 3 -EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 GENERAL 

A. All vibration isolators and seismic restraint systems must be installed in strict accordance with the 
manufacturer’s written instructions and all certified submittal data. 

B. Installation of vibration isolators and seismic restraints must not cause any change of position of 
equipment or conduit resulting in stresses or misalignment. 

C. No rigid connections between equipment and the building structure shall be made that degrades the noise 
and vibration control system herein specified. 

D. The contractor shall not install any isolated equipment, which makes rigid connections with the building 
unless isolation is not specified.  “Building” includes, but is not limited to, slabs, beams, columns, studs 
and walls. 

E. Coordinate work with other trades to avoid rigid contact with the building. 
F. Overstressing of the building structure must not occur because of overhead support of equipment.  

Contractor must submit loads to the structural engineer of record for approval.  General bracing may 
occur from flanges to structural beams, upper truss cords in bar joist construction and cast in place inserts 
or wedge type drill-in concrete anchors. 

G. Seismic cable restraints shall be installed slightly slack to avoid short circuiting the isolated suspended 
equipment. 

H. Seismic cable assemblies are installed taut on non-isolated systems.  Seismic solid braces may be used in 
place of cables on rigidly attached systems except where single arm braces incorporate resilient bushings. 

I. At locations, where seismic cable restraints or seismic solid braces are located, the support rods must be 
braced when necessary to accept compressive loads. 

J. At all locations where seismic cable braces and seismic cable restraints are attached to pipe clevises, the 
clevis bolt must be reinforced with pipe clevis cross bolt braces or double inside nuts if required by 
seismic acceleration levels. 

K. Vibration isolation manufacturer shall furnish integral structural steel bases as required.  Independent steel 
rails are not permitted. 

L. Where piping passes through walls, floors or ceilings, the contractor shall provide wall seals or resilient 
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packed pipe sleeves. 
M. Special & Periodic Inspections for items listed in Section 1.03 (Article #4) shall be conducted and 

submitted on a timely basis. 

3.3 EQUIPMENT INSTALLATION 

A. Equipment shall be isolated and restrained as follows: 
1. The following equipment shall be vibration isolated: 
2. Engine-generator sets. 
3. Transformers. 
4. Uninterruptible power supplies. 
5. All floor-supported equipment shall be seismically braced. 
6. All ceiling suspended equipment shall be seismically braced. 
7. All wall-mounted equipment shall be seismically mounted. 
8. All conduit, cable tray, bus duct and wireway shall be seismically braced. 

B. Place floor mounted equipment on 4” high concrete housekeeping pads properly doweled or expansion 
shielded to the deck to meet acceleration criteria.  Anchor isolators and/or bases to housekeeping pads.  
Concrete work is specified under Division 2. 

3.4 ADDITIONAL REQUIREMENTS: 

A. The minimum operating clearance under bases shall be 2”. 
B. All bases shall be placed in position and supported temporarily by blocks or shims, as appropriate, prior 

to the installation of the equipment, isolators and restraints. 
C. The equipment shall be installed on blocks to the operative height of the isolators.  After the entire 

installation is complete, and under full operational load, the isolators shall be adjusted so that the load is 
transferred from the blocks to the isolators.  Remove all debris from beneath the equipment and verify that 
there are no short circuits of the isolation.  The equipment shall be free in all directions. 

D. Ceilings containing diffusers must meet seismic zone requirements by using earthquake clips or other 
approved means of positive attachment to secure diffuser to T-bar structure. 

E. All floor or wall mounted equipment shall be restrained. 

3.5 SEISMIC RESTRAINT OF PIPING, CONDUIT, BUS DUCT AND CABLE TRAY 

A. All high hazard and life safety pipe regardless of size such as fuel oil piping shall be seismically 
restrained.  Seismic cable restraints or seismic solid braces may be used.  There are no exclusions for size 
or distance for this category. 

B. Seismically restrain all conduit seismic cable restraints or seismic solid braces may be used on unisolated 
conduit. 

C. See the below Table for maximum seismic bracing distances. 
 

TABLE A 
SEISMIC BRACING TABLE 
ON CENTER SPACING 
 
 
Equip 

 
 
Transverse 

 
 
Longitudinal 

Within Each Change 
Of Direction 
(Larger of) 

Conduit 40 Feet 80 Feet 10 Ft or 
15 Diameters 

Bus Duct 20 Feet 40 Feet 4 Feet 
Cable Tray 40 Feet 80 Feet 10 Feet 
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D. Multiple runs of conduit on the same support shall have distance determined by calculation. 
E. Rod braces shall be used for all rod lengths greater than 3’. 
F. Clevis hangers shall have spacer placed inside of hanger at seismic brace locations. 
G. Transverse restraint for one conduit section may also act as a longitudinal restraint for a conduit section of 

the same size connected perpendicular to it if the restraint is installed within 24” of the elbow or TEE or 
combined stresses are within allowable limits at longer distances. 

H. Hold down clamps must be used to attach conduit to all trapeze members before applying restraints. 
I. Branch lines may not be used to restrain main lines. 

3.6 INSPECTION 

A. All independent Special and Periodic Inspections must be performed and submitted on as outlined in 
Section 1. 

B. Upon completion of installation of all vibration isolation devices, the local representative shall inspect the 
completed project and certify in writing to the Contractor that all systems are installed properly, or require 
correction.  The Contractor shall submit a report to the Architect, including the representative’s report.  
Certifying correctness of the installation or detailing corrective work to be done. 

 
 

END OF SECTION 
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SECTION 260553 – IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 -GENERAL 

1.0 SUMMARY 

A. Section Includes: The Work specified in this Section includes furnishing and installing nameplates, tags 

and signs for identification of electrical systems. 

1.1 RELATED SECTION: 

A. The requirements of Section 260503 Electrical Relate Work including related sections apply to the Work 

of this Section 

1.2 REFERENCES 

A. American National Standards Institute  (ANSI): 

B. ANSI Z535.4, Product Safety Signs and Labels. 

C. National Electrical Manufacturer’s Association (NEMA): 

D. NEMA 250, Enclosures for Electrical Equipment. 

E. National Fire Protection Association (NFPA): 

F. NFPA 70, National Electrical Code (NEC). 

G. NFPA 70E, Standard for Electrical Safety Requirements for Employee Workplaces. 

H. U. S. Government: 

I. Code of Federal Regulations (CFR) 

J. 29 CFR 1910 Occupational Safety and Health Standards. 

1.3 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 

Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 

sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 

and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

D. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 

SUBMITTAL PROCEDURES. 

E. Product Data:  Submit manufacturer’s technical data for each component of system specified, including 

product specifications and installation instructions. 

1. Product Data:  Submit manufacturer’s product literature, technical specifications, application 

instructions, product storage and handling requirements, and similar data for each product 

specified below as required to demonstrate compliance with specified requirements and provide 

complete application information. 

F. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, fasteners and 

attachments to other work. 

G. Samples:  for each product provide color and texture samples requested by Architect. 

1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating 

manufacturer’s full range of colors and textures for selection by Architect. 

2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; prepare 

samples using same tools and techniques intended for actual work. 

H. Field quality-control test reports. 

I. Product certificates and test reports. 

J. Research  / evaluation reports. 
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K. Maintenance data. 

L. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post – consumer content. 

2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project 

is located. 

3. Proposed products are manufactured within a 500-mile radius of the project site and are considered 

to be a locally produced material which supports regional materials and resources. 

4. Comply with recycling program and waste management procedures. 

M. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 

not limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES; 

2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 

4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

N. Quality Control Submittals: 

1. Qualifications Certification:  Submit written certification or similar documentation signed by 

applicable subcontractor, Prime Contractor and manufacturer indicating compliance with 

applicable “Qualifications” requirements specified below. 

2. Installer Experience Listing:  Submit list of completed projects using products proposed for this 

Project, including owner’s contact and telephone number for each project, demonstrating 

compliance with requirements specified below. 

1.4 SHOP DRAWINGS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 

Submittals. 

B. Product Data: Submit manufactures product literature, technical specifications, application instructions 

and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

1.5 QUALITY ASSURANCE 

A. Refer to Section 260503 Electrical Related Work. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Refer to Section 260503 Electrical Related Work. 

 

 

PART 2 -PRODUCTS 

2.0 MANUFACTURERS 

A. Provide products meeting the specified requirements from one of the following manufacturers, unless 

otherwise indicated: 

1. Brady Corporation 

2. Seton Identification Products 

3. LEM Products 

4. Approved Equal 

2.1 MATERIALS 

A. Laminated Phenolic or Plastic: 
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1. Provide rigid, thermosetting resin or polymer material that is heat- and fire-resistant, abrasion 

resistant, electronically non-conductive, and non-corroding. 

2. Extrude the thermosetting resin or polymer into sheets, and laminate the sheets together so that 

colored top and bottom layers sandwich a contrasting color core in the middle. 

2.2 EQUIPMENT IDENTIFICATION NAMEPLATES 

A. Provide laminated phenolic or plastic equipment identification nameplates having beveled edges and 

engraved lettering. 

B. Drill holes for mounting hardware in the equipment identification nameplates as follows: 

1. For nameplates that are more then 2 inches wide, drill four holes. 

2. For nameplates that are more than 1-1/2 inches high, drill four mounting holes. 

3. For smaller nameplates, drill holes for two fasteners. 

C. Provide equipment identification nameplates long enough to ensure that the heads of fastening hardware 

do not extend beyond the nameplate material, and come no closer than 1/16-inch to the nearest letter of 

the nameplate legend and no closer than 1/16-inch to the nearest edge. 

D. Provide nameplates for all electrical equipment including but not limited to panelboards, switchboards, 

transfer switches, disconnect switches, starters, cabinets, transformers and UPS equipment.   

E. In the first line, indicate the equipment name and identification number. 

F. In the second line, indicate the equipment voltage, the phases, and the number of wires. 

EXAMPLE 1: Panelboard 

 

 

 PANELBOARD PPB-2 

208Y/120 VOLTS, 3-PHASE, 4-WIRE 

 

 

 

EXAMPLE 2: Motor Disconnect Switch 

 

RETURN PUMP 

RP-350 

480 VOLTS 

 

 

 

G. Engrave equipment identification nameplates with all capital, Helvetica Medium font, or equal, lettering. 

H. Provide black nameplate lettering centered on white backgrounds, except for warning nameplates provide 

white lettering centered on red backgrounds. 

I. Provide a minimum 1/8-inch border between the nameplate lettering and the tops and bottoms of the 

nameplates. 

J. Use 3/8-inch high letters for the first line, and 1/4-inch letters for succeeding lines; except, in cases where 

the tag will not fit because the equipment is too small, use 3/16-inch letters for the first line and 1/8-inch 

letters for succeeding lines. 

2.3 CONDUIT AND RACEWAY LABELS 

A. Conduit Wiring System Identification: 

1. Mark all pull and junction boxes with the panel and circuit number of the conductors contained in 

the enclosure.   
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2.4 ARC-FLASH WARNING LABELS: 

A. Provide Arc Flash Warning Labels in accordance with NEC Article 110.16.  

2.5 AVAILABLE FAULT CURRENT 

A. The service equipment shall be legibly marked with the maximum available fault current in accordance 

with NEC Article 110.24 

 

PART 3 -EXECUTION 

3.0 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 

with Installer of materials and components specified in this Section and notify General Contractor in 

writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 

to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 

been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 

requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 

confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer. 

 Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 

are acceptable to Installer. 

3.1 INSTALLATION 

A. Wiring Identification: 

1. Identify all power and control wiring in accordance with Section 260519. 

2. Identify all voice and data wiring in accordance with Communication section 

B. Convenience Receptacles: 

C. Provide self adhesive vinyl labels indicating the panel and circuit number serving the device. 

D. Verify that the equipment listed in Paragraph below is being provided under the Contract, or delete those 

items not being provided here and in the Related Sections above. 

E. Electrical Equipment Identification: 

1. Provide identification nameplates for electrical equipment including but not limited to: 

a. Generator 

b. Dry Type Transformers 

c. Surge Protective Devices (SPD). 

d. Uninterruptable Power Supply 

e. Enclosed circuit breakers 

f. Service Disconnecting Means 

g. Transfer Switches 

h. Low-voltage motor starter switches and Controllers 

i. Variable Frequency Controllers 

j. Low-voltage Enclosed Contactors 

k. AC Distribution Switchboards  

F. Panelboards  

G. Distribution Panels 

H. Motor Disconnect Switches 
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3.2 INSTALL NAMEPLATES IN THE TOP CENTER OF THE FRONT FACE OF THE 

ELECTRICAL EQUIPMENT IN A VISIBLE LOCATION. 

A. For NEMA 1 and NEMA 12 enclosures constructed as specified in NEMA 250, fasten the nameplate to 

the enclosure using 316 stainless steel screws or an approved equal. 

B. For other than NEMA 4X enclosures provide adhesive backed labels. 

 

 

 

END OF SECTION 26 05 53 
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SECTION 26 05 73 - SHORT-CIRCUIT AND COORDINATION STUDY 
 
PART 1 - GENERAL 

1.1 SCOPE 

A. The contractor shall furnish a short circuit and protective device coordination studies as prepared by the 
equipment manufacturer. 

1.2 RELATED SECTIONS 

A. Section 26 22 13 Transformers 
B. Section 26 24 16 Panelboards 
C. Section 262913 Motors and Motor Starters 
D. Section 262313-Natural Gas Engine Alternator Set 

1.3 REFERENCES 

A. Institute of Electrical and Electronics Engineers, Inc. (IEEE): 
1. IEEE 141 - Recommended Practice for Electric Power Distribution and Coordination of Industrial 

and Commercial Power Systems 
2. IEEE 242 - Recommended Practice for Protection and Coordination of Industrial and Commercial 

Power Systems 
3. IEEE 399 - Recommended Practice for Industrial and Commercial Power System Analysis 
4. IEEE 241 - Recommended Practice for Electric Power Systems in Commercial Buildings 
5. IEEE 1015 - Recommended Practice for Applying Low-Voltage Circuit Breakers Used in 

Industrial and Commercial Power Systems. 
B. American National Standards Institute (ANSI): 

1. ANSI C57.12.00 - Standard General Requirements for Liquid-Immersed Distribution, Power, and 
Regulating Transformers 

2. ANSI C37.13 - Standard for Low-Voltage AC Power Circuit Breakers Used in Enclosures 
3. ANSI C37.010 - Standard Application Guide for AC High-Voltage Circuit Breakers Rated on a 

Symmetrical Current Basis 
4. ANSI C 37.41 - Standard Design Tests for High-Voltage Fuses, Distribution Enclosed Single-Pole 

Air Switches, Fuse Disconnecting Switches and Accessories 
5. The National Fire Protection Association 70, National Electrical Code, latest edition. 

1.4 SUBMITTALS FOR REVIEW/APPROVAL 

A. The short-circuit and protective device coordination studies shall be performed on the entire electrical 
distribution system, and a report be submitted to the design engineer prior to receiving final approval of 
the distribution equipment shop drawings and/or prior to release of equipment drawings for 
manufacturing. If formal completion of the studies may cause delay in equipment manufacturing, 
approval from the engineer may be obtained for preliminary submittal of sufficient study data to ensure 
that the selection of device and characteristics will be satisfactory. 

B. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

1.5 SUBMITTALS FOR CONSTRUCTION 

A. The results of the short circuit and coordination studies shall be summarized in a final report.  Five (5) 
copies bound copies of the complete final report shall be submitted. For large system studies with 
submittals requiring more than five (5) copies of the report will be provided without the section 
containing the computer printout of the short circuit input and output data. 

B. The report shall include the following sections: 
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1. One-line diagram. 
2. Descriptions, purpose, basis and scope of the study. 
3. Tabulations of circuit breaker, fuse and other protective device ratings versus calculated short 

circuit duties. 
4. Protective device time versus current coordination curves, tabulations of relay and circuit breaker 

trip unit settings, fuse selection. 
5. Fault current calculations including a definition of terms and guide for interpretation of the 

computer printout. 
6. Recommendations for system improvements, where needed. 
7. Executive Summary. 

1.6 QUALIFICATIONS 

A. The short circuit, coordination, and arc flash studies shall be conducted under the supervision and 
approval of a Registered Professional Electrical Engineer skilled in performing and interpreting the power 
system studies. The Registered Professional Electrical Engineer shall be registered in the state of New 
Jersey, and shall be a full-time employee of the Engineering Services Organization. 
 

PART 2 - PRODUCT 

2.1 STUDIES 

A. Electrical contractor shall provide short circuit, protective device coordination, and arc flash studies. 
Electrical contractor shall enlist the services of a qualified engineer to perform studies, and prepare 
reports. 

2.2 DATA COLLECTION 

A. Contractor shall furnish all data as required by the power system studies. The engineer performing the 
short circuit and coordination studies shall furnish the Contractor with a listing of required data 
immediately after award of the contract. The Contractor shall expedite collection of the data to assure 
completion of the studies as required for final approval of the distribution equipment shop drawings 
and/or prior to the release of the equipment for manufacturing. 

B. Source combination may include present and future motors and generators. 
C. Load data utilized may include proposed loads obtained from Contract Documents provided by 

Contractor. 
D. Include fault contribution of existing motors in the study, with motors < 100 hp grouped together. The 

Contractor shall obtain required existing equipment date, if necessary to satisfy the study requirements. 

2.3 SHORT CIRCUIT AND PROTECTIVE DEVICE EVALUATION STUDY 

A. Use typical conductor impedances based on IEEE Standards 141-1993. 
B. Transformer design impedances shall be used when test impedances are not available. 
C. Provide the following: 

1. Calculation methods and assumptions. 
2. Selected base per unit quantities. 
3. One-line diagram of the system being evaluated. 
4. Source impedance data, including electric utility system and motor fault contribution 

characteristics. 
5. Typical calculations. 
6. Tabulations of calculated quantities. 
7. Results, conclusions, and recommendations. 

D. Calculate short circuit momentary and interrupting duties for a three phase bolted fault at each: 
1. Electric utility’s supply termination point. 
2. Incoming switchgear. 
3. Low voltage switchboard. 
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4. Motor control centers. 
5. Standby generators and switchgear. 
6. Branch circuit panelboards. 
7. Other significant locations throughout the system. 
8. The arc flash analysis shall include incident energy and flash boundary calculations. 

E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for the 
three-phase bolted fault short circuit study. 

F. Protective Device Evaluation: 
1. Evaluate equipment and protective devices and compare to short circuit ratings. 
2. Adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short circuit 

stresses. 
3. Adequacy of transformer windings to withstand short circuit stresses. 
4. Cable and busway sizes for ability to withstand short circuit heating. 
5. Notify Owner in writing, of existing, circuit protective devices improperly rated for the calculated 

available fault current. 

2.4 PROTECTIVE DEVICE COORDINATION STUDY 

A. Proposed protective device coordination time-current curves shall be graphically displayed on log-log 
scale paper. 

B. Include on each curve sheet a complete title and one-line diagram with legend identifying the specific 
portion of the system covered. 

C. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault 
current to which device is exposed. 

D. Identify device associated with each curve by manufacturer type, function, and, if applicable, tap, time 
delay, and instantaneous settings recommended. 

E. Plot the following characteristics on the curve sheets, where applicable: 
1. Electric utility’s protective device. 
2. Low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, and damage 

bands. 
3. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands. 
4. Transformer full-load current, magnetizing inrush current, and ANSI transformer withstand para-

meters. 
5. Conductor damage curves. 
6. Ground fault protective devices, as applicable. 
7. Pertinent motor starting characteristics and motor damage points. 
8. Pertinent generator short circuit decrement curve and generator damage point. 
9. Other system load protective devices for the largest branch circuit and the largest feeder circuit 

breaker in each motor control center. 
F. Provide adequate time margins between device characteristics such that selective operation is provided, 

while providing proper protection. 
G. The coordination study shall provide recommended settings for all adjustable overcurrent devices to 

achieve best possible coordination while minimizing the arc flash category.  Where arc flash levels 
exceed Category 2, recommendations shall be made to reduce the arc flash level. 

2.5 REPORT SECTIONS 

A. Input Data: 
1. Short circuit reactance of rotating machines. 
2. Cable and conduit materials. 
3. Bus ducts. 
4. Transformers. 
5. Reactors. 
6. Circuit resistance and reactive values. 

B. Short Circuit Data: 
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1. Source fault impedance and generator contributions. 
2. X to R ratios. 
3. Asymmetry factors. 
4. Motor contributions. 
5. Short circuit kVA. 
6. Symmetrical and asymmetrical fault currents. 

C. Recommended Protective Device Settings: 
1. Phase and Ground Relays: 

a. Current Transformer Ratio. 
b. Current setting. 
c. Time setting. 
d. Instantaneous setting. 
e. Specialty non-overcurrent device settings. 
f. Recommendations on improved relaying systems, if applicable. 

2. Circuit Breakers: 
a. Adjustable pickups and time delays (Long time, short time, ground). 
b. Adjustable time-current characteristic. 
c. Adjustable instantaneous pickup. 
d. Recommendations on improved trip systems, if applicable. 

3. The contractor shall present a sample arc flash label for approval. 
 

PART 3 - EXECUTION 

3.1 FIELD ADJUSTMENT 

A. Adjust relay and protective device settings according to the recommended settings table provided by the 
coordination study. Field adjustments to be completed by the engineering service division of the 
equipment manufacturer under the Startup and Acceptance Testing contract portion. 

B. Make minor modifications to equipment as required to accomplish conformance with short circuit and 
protective device coordination studies. 

C. Notify Engineer in writing of any required major equipment modifications. 
D. Following completion of all studies, acceptance testing and startup by the field engineering service 

division of the equipment manufacturer, a 2-year warranty shall be provided on all components 
manufactured by the engineering service parent manufacturing company. 

E. Upon acceptance of the report and label by the Engineer, the contractor shall prepare and install arc flash 
labels. 

 
 

 
END OF SECTION 26 05 73 
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SECTION 26 08 00 - START-UP AND COMMISSIONING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 and Electrical General Provisions sections, apply to work of this section. 

1.2 RELATED SECTIONS 

A. Related Sections include the following: 
B. Section 017839-Project Record Documents 
C. Section 017900-Demonstration and Training 
D. Section 260516 Wire, Cables and Connectors 
E. Section 26 24 16 Panelboards 
F. Section 262913 Motors and Motor Starters 
G. Section 262313-Natural Gas Engine Alternator Set 
H. Section 263353-Static Uninterruptable Power Supply 
I. Section 263623-Automatic Transfer Switch 
J. Section 265000-Lighting Fixtures and Accessories 
K. Section 283111 - Fire alarm system 

1.3 INTENT 

A. It is the intent of this Section to verify and document the performance of the electrical systems and 
equipment installed and to ensure their operation in accordance with the design parameters shown on the 
Drawings and described in the Specifications. 

1.4 DESCRIPTION OF WORK 

A. The Contractor is required to fulfill all of the requirements specified in this section and related 
documents. 

B. The Contractor shall engage an approved Testing Agency to perform testing and provide reports on test 
procedures.  Testing Agency shall be NETA Accredited, and the technicians performing the testing shall 
be certified according with ANSI/NETA ETT, Standard for Certification of Electrical Testing Personnel. 

C. Testing Agency shall have a in place a calibration program in accordance with NETA-ATS. 
D. The Contractor shall coordinate the activities of the Contractor, Testing Agency, subcontractors, 

equipment manufacturers, Engineer, Owner's personnel and others involved the Commissioning process. 
E. All testing shall be performed in accordance to NETA-ATS. 
F. The Contractor shall provide a factory authorized technician to assist in start up of all equipment.  

Technician shall start-up, test and adjust equipment to ensure operation fulfills design intent.  Technician 
shall measure and record the information required to complete the reports specified hereinafter. 

1.5 SYSTEMS 

A. As a minimum the following systems will require Testing, start-up and commissioning: 
1. Generators 
2. Panelboards and Breakers 
3. Automatic Transfer Switch 
4. Motor Starters 
5. Emergency lighting system 
6. Lighting Controls 
7. Fire Alarm/Detection Systems 
8. Clean Agent Release 
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9. UPS System 
B. In addition, refer to requirements of Division 23 and other Divisions as required.  The Electrical 

Contractor is responsible for assistance in start-up and commissioning of motors and other powered 
equipment. 

C. Electrical contractor shall coordinate the commissioning of the Generator, Automatic Transfer Switch, 
Lighting Controls, and UPS with the third party commissioning agent. Contractor shall provide a copy of 
the MOP, and testing procedures for review and approval to the Engineer. Owner, and Commissioning 
Agent prior to testing. 

1.6 DEFINITIONS 

A. "Commissioning" is defined as the process of verifying and documenting the performance of systems to 
ensure their operation in accordance with the design parameters shown on the Drawings or described in 
the Specifications. 

B. "Start-Up" is defined as the moment when the equipment has been fully connected, is ready for operation 
and is powered up by the Contractor or his representative for testing and adjustment. 

C. "Acceptance Test" is defined as testing to be performed to prove the equipment is performing according 
to specifications, operates properly, and is ready for use by the Owner. 

1.7 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 
Submittals. 

B. The Contractor shall prepare written procedures for the performance of all testing. The procedures shall 
include an itemization of all equipment, devices, cable and material requiring field testing, setting, 
adjustment or calibration and shall describe the required set points.   

C. Test Reports: The Contractor shall maintain records for all tests and inspections with complete data on all 
measurements and observations and prepare and submit reports for all testing. 

D. Each test report shall include: 
1. Summary of project 
2. Description of equipment tested 
3. Description of test 
4. Test data  
5. Analysis and recommendations 

E. Test data records shall include: 
1. Identification of Testing Organization 
2. Equipment Identification 
3. Ambient conditions 
4. Dates of inspections and tests 
5. Identification of the testing technician 
6. Indication of inspections, tests and calibrations to be performed and recorded 
7. Indication of expected results of calibrations 
8. Indication of as-found and as-left results, as applicable 

F. Submit completed report no later than 30 days after completion of each test.  
G. Provide five (5) copies of final test reports assembled in binders for record. 

1.8 TRAINING  

A. Refer to specification section 017900-Demonstration and Training. 
B. Contractor shall provide training in compliance with specification section 017900. 
C. System training for systems not being commissioned by a third party commissioning agent shall also 

follow the guidelines of the Demonstration and Training specifications. 
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PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT 

A. Furnish test equipment as required to perform all testing required by these specifications and as 
recommended by the equipment manufacturer.  Test equipment shall be properly calibrated and accurate. 
The Testing Organization shall have a calibration program in accordance with NETA ATS-2009 and shall 
maintain the appropriate records. 

B. Furnish temporary connections, lugs, cabling and incidental materials as may be required for the start-up, 
testing and commissioning. 

C. Infra-red cameras shall provide real-time viewing of the area being scanned, as well as a photographic 
record of the thermal image.  Camera shall be FLIR P-Series, or equal approved. 

2.2 MAINTENANCE MANUALS AND OPERATING INSTRUCTIONS 

A. At the completion of the Work and before the final payment is made, the Contractor shall furnish three 
(3) complete Maintenance and Operating Instruction Manuals.  Each manual shall consist of a heavy duty 
three ring binder containing the following: 

1. A title page, with the Owner's Name, Project Name, Date, Contractor Name, Engineers Name and 
Phone Numbers. 

2. A table of contents, organized so as to permit quick and convenient reference. 
3. Index tabs correlated to the table of contents. 
4. Maintenance instructions. 
5. Maintenance and replacement parts. 
6. Operations manuals with operating instructions for all equipment supplied. 
7. An instruction manual containing a brief description of system and basic operating instructions, 

including such items as preparation for starting, summer operation and, winter operation. 
8. Manufacturer's names and model numbers of all components of the system. 
9. Final shop drawings and submittals as approved by the Engineer. 
10. Manufacturer's literature describing each piece of equipment and replacement parts. 
11. As-built diagrams and sequence of operation by the manufacturer. 
12. All load test reports. 
13. All start-up reports. 
14. Processed Warranty Cards for all equipment furnished. 

B. The Contractor shall furnish the Manuals to the Engineer for review. 

2.3 AS-BUILT DRAWINGS 

A. Contractor shall submit to the Engineer a complete set of prints which have been neatly marked up from 
the record Drawings to represent as-built conditions for all work. 

2.4 GUARANTEE 

A. The work shall be guaranteed as provided in the General Conditions and Electrical General Provisions 
unless more stringent requirements are stated herein.  The Contractor shall file with the Owner any and 
all guarantees from the equipment manufacturers along with the operating conditions and performance 
capacities they are based on. 

B. Manufacturers' warranty procedures shall be followed by the Contractor.  All warranty forms shall be 
completed by the Contractor and copies of all warranties shall be included in the Operating and 
Maintenance Manuals. 

2.5 REPORTS 

A. Start up reports shall be submitted for each piece of equipment installed by the Contractor. 
B. Start-up reports shall include as a minimum the following information for each piece of equipment and 

system as measured or set at start-up: 
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1. Equipment designation corresponding to the Drawings 
2. Equipment design conditions from the Drawings and Specifications 
3. Measured voltage and current for each phase.  
4. Nameplate voltage and phase characteristics 
5. Control settings (If applicable) 
6. Certification that Limit and Safety Controls function properly (If applicable) 

PART 3 - EXECUTION  

3.1 COOPERATION 

A. All subcontractors and manufacturers involved in the commissioning process shall fully cooperate with 
the Contractor to fulfill the intent of this Section. 

3.2 METHOD OF PROCEDURE (MOP) 

A. The Contractor shall prepare a "pencil copy" MOP and schedule to be presented for review by the 
Engineer and Owner.  The MOP shall outline the tests to be performed, safety procedures to be followed, 
and expectations.  Contingency plans for failures should be listed. 

B. The MOP shall be reviewed and changes may be made subject to the Engineers and Owner's approval.  
The revised MOP shall be distributed by the Contractor. 

3.3 COMMISSIONING SCHEDULE 

A. The Contractor shall schedule preliminary start-ups, testing, adjusting, balancing and other 
commissioning activities to fulfill the requirements of this section in a complete, expeditious manner.  

3.4 EQUIPMENT START-UPS 

A. Equipment will be subject to a preliminary start-up and a separate acceptance test. 
B. Preliminary start-ups shall be conducted by the Contractor with a factory authorized technician and other 

subcontractors in attendance as required. 
C. Tests and start-up documentation shall be completed during the preliminary start-ups to fulfill 

requirements for reports specified herein. 
D. The Owner has the option of attending preliminary start-ups and shall be notified of all preliminary start-

up dates a week in advance. 

3.5 ACCEPTANCE TEST 

A. The Contractor shall arrange a system acceptance test with the following individuals in attendance: 
1. Contractor's representative 
2. Subcontractor representative 
3. Electric Subcontractor representative 
4. Engineer 
5. Owner's representative 

B. The Contractor shall provide all parties with a minimum of ten (10) working days notice as to the date of 
final start-up program and forward confirmation in writing to the Owner indicating the names, phone 
numbers, and association of the individuals who will be in attendance.  Written confirmation to be 
received within five working days of the final start-up date. 

C. The final start-up requirements shall not relieve the Contractor or his Sub-contractors from providing a 
complete working system. 

D. The Contractor shall provide sufficient manpower to accomplish final start-up while all parties are on site 
as scheduled.  The Contractor shall provide additional manpower, as required, after the final start-up 
program to provide a complete functioning system to the satisfaction of the Owner. 
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3.6 TESTING OF CIRCUITS 

A. Test circuits in accordance with the requirements of the appropriate Section.  Record test results and 
include in reports. 

3.7 TESTING OF EQUIPMENT 

A. Test equipment in accordance with the requirements of this Section and of the Section related to the 
equipment involved.  Record test results to fulfill the requirements specified herein for Reports. 

3.8 LOAD BANK TESTING 

A. Load banks shall be provided to test under load as part of acceptance test for generators and UPS.  While 
under load, each component shall be scanned with an infra-red camera to detect overheating of any 
contacts or connections. 

3.9 ADJUSTMENTS 

A. Adjust all time delay relays to provide proper operation. 
B. Solid state circuit breakers shall be adjusted to appropriate values per circuit breaker coordination study.  

Adjust long-time pickup settings to match trip value per circuit breaker coordination study.  Short-time 
pickup, delay time and other settings shall be adjusted to suit the load and upstream protection.   

C. Adjust ground-fault devices as specified in circuit breaker coordination study. 
D. Adjust emergency lights, motion sensors, etc., to suit room characteristics, use and mounting position of 

the device. 

3.10 FINAL INSPECTION 

A. A final inspection meeting shall be scheduled by the Contractor when all work has been completed.  
Owner and Engineer shall be present, along with the Contractor and other subcontractors as requested by 
the Owner.  Any items found to be incomplete shall be submitted to the Contractor in the form of a punch 
list.  Submission of a punch list does not relieve the contractor of any requirements of this contract. 

3.11 OPERATING AND MAINTENANCE PERSONNEL TRAINING 

A. The Contractor shall instruct the Owner's designated personnel as to the operation of all equipment and 
controls of the systems, as well as the proper operation and maintenance of the equipment. 

3.12 ADJUSTMENTS AFTER COMPLETION 

A. Contractor shall be responsible for adjustments required to equipment for a period of one year after 
acceptance by Owner. 

PART 4 - TEST PROCEDURES 

4.1 DRY-TYPE TRANSFORMERS (TESTING TO BE PERFORMED BY THE TESTING 
ORGANIZATION) 

A. Inspect for physical damage, broken insulation, tightness of connections, defective wiring, and general 
condition. (NETA ATS 7.2.1.1.1) 

B. Thoroughly clean unit prior to making any tests. 
C. Perform insulation-resistance test.  Calculate polarization index.  Measurements shall be made from 

winding-to-winding and windings-to-ground.  Test voltage shall be 1000 VDC and minimum resistance 
shall be in 500 Megohms. Results to be temperature corrected. 

D. Verify that the transformer is set at the specified tap. 
E. Perform thermographic scan. 
F. Verify proper core grounding. 
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G. Verify proper equipment grounding. 
H. Verify proper secondary voltage phase-to-phase and phase-to-neutral after energization and prior to 

loading. 

4.2 LOW VOLTAGE (600V) CABLES (TESTING TO BE PERFORMED BY THE TESTING 
ORGANIZATION) 

A. Inspect exposed sections of cables for physical damage. 
B. Check tightness of bolted connections by calibrated torque wrench in accordance with manufacturer's 

published data. 
C. Perform thermographic survey. 
D. Inspect compression-applied connectors for proper cable match and indention. 
E. Perform insulation-resistance test on each conductor with respect to ground and adjacent conductors.  

Applied potential to be 1000 volts for 1 minute. 
F. Minimum insulation-resistance values shall be not less than two megohms, 
G. Investigate deviations between adjacent phases. 

4.3 LOW VOLTAGE CIRCUIT BREAKERS:  INSULATED-CASE (TESTING TO BE 
PERFORMED BY THE TESTING ORGANIZATION) 

A. Inspect circuit breaker for proper mounting. 
B. Operate circuit breaker to insure smooth operation. 
C. Inspect case for cracks or other defects. 
D. Check tightness of bolted connections and cable connections by calibrated torque-wrench method in 

accordance with manufacturer's published data. 
E. Perform thermographic survey. 
F. Inspect mechanism contacts and arc chutes in unsealed units 
G. Perform a contact resistance test. 
H. Perform an insulation-resistance test at 1000 volts differential pole-to-pole and from each pole-to-ground 

with breaker closed and across open contacts of each phase. 
I. Perform insulation resistance test at 1000 volts do on all control wiring.  Do not perform the test on 

wiring connected to solid state components. 
J. Perform adjustments for final settings in accordance with breaker setting sheet when applicable. 
K. Perform long-time delay time-current characteristic tests by passing three hundred percent (300%) rated 

current through each pole separately unless series testing is required to defeat ground fault functions.  
Record trip time. Make external adjustments as required to meet time-current curves. 

L. Determine short-time pickup and delay by primary current injection. 
M. Determine ground-fault pickup and time delay by primary current injection. 
N. Determine instantaneous pickup current by primary injection using run-up or pulse method. 
O. Verify correct operation of any auxiliary features such as trip and pickup indicators, zone interlocking, 

electrical close and. trip operation, trip-free, and antipump function. 
P. Activate auxiliary protective devices, such as ground-fault or undervoltage relays, to insure operation of 

shunt trip devices.  Check the operation of electrically-operated breakers in their cubicles. 
Q. Verify the calibration of all functions of the trip unit by means of secondary injection. 
R. Compare microhm or millivolt drop values to adjacent poles and similar breakers.  Investigate deviations 

of more than fifty percent (50%).  Investigate any value exceeding manufacturer's recommendations. 
S. Insulation resistance shall not be less than 100 megohms. 
T. Trip characteristic of breakers shall fall within manufacturer's published time-current characteristic 

tolerance band, including adjustment factors. 
U. All trip times shall fall within allowable limits as per NEMA Standard AB4, latest edition.  Circuit 

breakers exceeding specified trip time at three hundred percent (300%) of pickup shall be tagged 
defective. 

V. Instantaneous pickup values shall be within values shown in NEMA Standard AB4, latest edition. 
W. For draw-out breakers, check cell fit and element alignment.  Check racking mechanism. 
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4.4 GROUNDING ELECTRODE SYSTEM (TESTING TO BE PERFORMED BY THE TESTING 
ORGANIZATION) 

A. Visual and Mechanical Inspection (NETA ATS 7.13.1) 
1. Perform all standard visual and mechanical inspections 
2. Bolted electrical connections shall be verified by use of a torque wrench 

B. Electrical Tests (NETA ATS 7.13.2)  
1. Perform fall-of-potential on grounding electrode system. 

4.5 THERMOGRAPHIC SURVEY (TESTING TO BE PERFORMED BY THE TESTING 
ORGANIZATION) 

A. Perform a thermographic survey in accordance with NETA-ATS on the following equipment: 
1. Switchboards 
2. Distribution Panels 
3. Panelboards 
4. Dry type transformers 
5. Enclosed circuit breakers, 100 ampere and larger 
6. Disconnect switches, 100 ampere and larger 
7. UPS & maintenance bypass 
8. Automatic transfer switches 

B. The initial survey shall be conducted after the building is completed, all building systems are operating 
normally and all owner furnished data processing equipment has been installed and is operational.   

C. A second follow up survey shall be conducted within 12 months after the initial survey.  This survey shall 
be conducted during a period of maximum loading during the cooling season. 

4.6 TESTING TO BE PERFORMED BY THE CONTRACTOR 

A. Emergency Lighting Tests 
1. Open lighting panel main circuit breaker to verify proper operation of all emergency lighting 

battery units.  Adjust position of lighting heads as required and replace defective equipment.  
Operate battery systems for emergency lighting without power for 90 minutes. 

B. Voltage Adjustment: 
1. Measure the plant voltage with the plant operated at both no load and at nominal load at the 

following locations: 
a. Main Distribution Switchboard 
b. Each panelboard bus 
c. Adjust all transformer taps to bring the no-load voltage to nominal voltage 
d. After all adjustments have been made, re-measure all voltages. 

4.7 TESTING TO BE PERFORMED WITH A MANUFACTURER’S REPRESENTATIVE 

A. The following equipment shall inspected, adjusted, energized and operated by a service technician who is 
trained and authorized by the equipment manufacturer.  Upon completion of startup, provide the 
manufacturer's written certification that the equipment has been installed, inspected, tested, adjusted and 
approved satisfactory by equipment manufacturer's service technician. Equipment acceptance testing shall 
be scheduled with the Owner’s representative. The Owner and Engineer reserve the right to witness all 
testing. 

B. Emergency Generator and Automatic Transfer Switches 
1. On site acceptance testing shall be performed in accordance with NFPA 110, Standard for 

Emergency and Standby Power Systems. 
2. Prior to startup, the Contractor shall complete all visual and mechanical inspections recommended 

by NETA ATS-2009 7.22.1 and 7.22.3. 
3. Tests shall be performed at 100 % generator kW rating.  The Contractor shall provide all 

necessary load banks to conduct acceptance tests. 
4. All protective devices and control functions shall be set and adjusted. 
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C. Uninterruptible Power Supply 
1. Prior to start up the Contractor shall complete visual and mechanical inspections recommended by 

NETA ATS-2009 7.22.2, Items 1 through 5.  Complete Item 7 by use of torque wrench. 
2. Refer to Specification 263353, Static Uninterruptible Power Supplies for additional requirements. 

 
 

END OF SECTION 26 08 00 
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SECTION 26 09 13 - EMERGENCY POWER OFF CONTROLLER (EPOC) 

PART 1 - GENERAL 

1.1 SCOPE 

A. Furnish and install a control panel to interface automatic shut down of the HVAC and Electrical Systems 
in the server room (data center) from the EPO and Clean agent fire suppression system.   

1.2 MANUFACTURER 

A. The EPOC shall be a TripMaster XL (Vendor P/N “TM-XL), as manufactured by Darwell Integrated 
Technologies, Inc (D.i.T, Inc), or equal 

1.3 RELATED SECTIONS 

A. Related Sections include the following: 
1. Section 263353-Static Uninterrupted Power Supply  

1.4 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

1. Product Data:  Provide information for each type of product specified. 
C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 

manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to 
describe the work.   

1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and 
frequency. 

D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 
1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 
limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

1.5 OPERATION 

A. The EPOC shall be mounted in a secure, indoor location.  The EPOC once installed and wired will 
operate as follows: 

1. When a remote EPO switch is pressed or an Emergency Power Off signal from the fire 
suppression system is received the EPOC will capture the EPO request and latch the emergency 
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shutdown request.  An indicating LED will light showing the EPO shutdown circuit is active and 
latched. 

2. All EPO output relays will make, thereby shutting down all connected power and facility 
equipment loads. 

3. The EPO output relays will remain closed until the EPO Reset switch is depressed on the face of 
the EPOC. 

4. Once reset the EPO output relays will return to the normal condition until another remote EPO 
switch is pressed. 

PART 2 -  PRODUCT 

2.1 CONTROLLER 

A. The EPOC will include 20 Form “C” non-powered relay contacts for emergency power off control of 
facility equipment.  A maintenance manual override should be provided for each EPO output to prevent 
operation of the output. 

B. There shall be up to four terminals for remote EPO switch inputs.  A remote EPO reset shall be provided.  
12 volts DC power shall be provided to operate lamps in remote EPO switches. 

C. An EPO Inhibit key lock switch will be provided to disable EPO output relays while maintenance is being 
performed on the EPO system.  An LED will indicate the EPOC is in the Inhibit condition. 

D. The EPOC shall be provided with battery backup for operation during power outage.  They will be 
charged by the EPOC’s power supply. 

E. The EPOC shall be provided with a built-in EPO Time Delay, (TD).  The TD will time out when the 
remote EPO switch is activated.  The TD shall be user adjustable for 1 – 10 seconds.  No EPO output 
relays will make and lock until after the programmed time delay has completed.  The TD is used to 
prevent accidental power outages due to EPO switch bounce. 

2.2 REMOTE EPO SWITCH (REPO) 

A. EPO system shall be provided with remote EPO switch shall be Tripmaster XL REPO, quantity as shown 
on drawings. 

B. REPO specifications: 
a. Locking push button with twist-to-return reset operation. 
b. Two Form “A” normillay open contact rated 40Amps at 24Vac. 

C. REPO shall be provided with protective cover to prevent incidental contact. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 INSTALLATION 

A. All wiring and installation shall comply with national and local electrical codes and manufactures 
requirements.  All manufacturer minimum clearances shall be observed. 
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3.3 TRAINING 

A. Contractor shall provide Owner with training of EPO controller to demonstrate all normal functions of the 
controller. 

 
 

END OF SECTION 26 09 13 
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SECTION 26 12 19.10 THREE-PHASE PAD-MOUNTED DISTRIBUTION TRANSFORMERS  

PART 1 - GENERAL 

1.1 SCOPE 

A. This specification covers the electrical and mechanical characteristics of 750kVA Three-Phase Step-Down 

Pad-Mounted Distribution Transformers.  

1.2 APPLICABLE STANDARDS 

A. All characteristics, definitions, and terminology, except as specifically covered in this specification, shall be 

in accordance with the latest revision of the following ANSI/IEEE, NEMA, and Department of Energy 

standards. 

 
C57.12.00 – IEEE Standard for Standard General Requirements for Liquid-Immersed   Distribution, Power, 

and Regulating Transformers. 

 

C57.12.28 – Pad-Mounted Equipment - Enclosure Integrity. 

 

C57.12.34 – IEEE Standard Requirements for Pad-Mounted, Compartmental-Type, Self-Cooled, Three-Phase 

Distribution Transformers (2500 kVA and Smaller) - High Voltage: 34500GrdY/19920 Volts and Below; Low-

Voltage: 480 Volt 2500 kVA and Smaller (issued in March 2005 - combines C57.12.22 and C57.12.26). 

 

C57.12.90 – IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and Regulating Transformers 

and IEEE Guide for Short-Circuit Testing of Distribution and Power Transformers. 

 

C57.12.91 – Guide for Loading Mineral-Oil-Immersed Transformers. 

 

NEMA TR 1-1993 (R2000) – Transformers, Regulators and Reactors, Table 0-2 Audible Sound Levels for 

Liquid-Immersed Power Transformers. 

 

NEMA 260-1996 (2004) – Safety Labels for Pad-Mounted Switchgear and Transformers Sited in Public Areas. 

10 CFR Part 431 – Department of Energy – Energy Conservation Program for Commercial Equipment: 

Distribution Transformers Energy Conservation Standards; Final Rule. 

1.3 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 

Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet 

or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions and 

similar data for each product specified below.  Clearly indicate the proposed usage of each product.  

1. Transformer 

D. The following data shall be provided with submital: 

1. Core losses (when requested per Sections 7.4 and 10.0). 

2. Winding losses (when requested per Sections 7.4 and 10.0). 

3. Percent Impedance  

E. Shop Drawings:    Include plans, elevations, sections, details, and attachments to other work to describe the 

work.  Include: 

1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and 

frequency. 

2. Complete dimensioned outline drawing, showing overall length, width and height, equipment weight, 

ratings of equipment and installation clearances and restrictions. 

3. Mounting details and conduit access areas. 
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4. Wiring diagrams. 

F. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post – consumer content. 

2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is 

located. 

3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to 

be a locally produced material which supports regional materials and resources. 

4. Comply with recycling program and waste management procedures. 

 

G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not 

limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES; 

2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE 

DATA; 

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 

4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

Part 2 -PRODUCT 

2.1 APPROVED MANUFACTURERS 

A. Cooper Power Systems—Waukesha WI 

B. General Electric 

C. ABB 

2.2 RATINGS 

A. The transformer shall be designed in accordance with this specification and the kVA rating shall be:  As 

indicated on drawings.  

B. The primary voltage, configuration, and the basic lightning impulse insulation level (BIL) shall be: 

4,160GrdY/2,400 volts, 60kV BIL. 

C. The secondary voltage, configuration, and the basic insulation level (BIL) of the secondary voltage shall be 

480Y/277 Volts, 30kV BIL. 

D. The transformer shall be furnished with full capacity high-voltage taps.  The tap changer shall be clearly 

labeled to reflect that the transformer must be de-energized before operating the tap changer as required in 

Section 4.3 of ANSI C57.12.34.  The tap changer shall be operable on the higher voltage only for 

transformers with dual voltage primaries.  The unit shall have one of the following tap configurations: 

E. Two – 2 ½% taps above and below rated voltage (split taps) 

F. The average winding temperature rise above ambient temperature, when tested at the transformer rating, at 

the base transformer rating, shall not exceed 55°C, and when tested at 112% of the base rating, shall not 

exceed 65°C. 

G. The percent impedance voltage, as measured on the rated voltage connection, shall be per Table 2.  For target 

impedances, the tolerance on the impedance shall be +/- 7.5% of nominal value for impedance values greater 

than 2.5%.  The tolerance on the impedance shall be +/- 10.0% for impedance values less than or equal to 

2.5%. 

 
      Table 2 
     Percent Impedance Voltage 

KVA Rating (Low voltage < 700 V) Impedance 

75 1.10 - 5.75 

112.5-300 1.40 - 5.75 

500 1.70 - 5.75 

750-3750 5.75 nominal 

 



T500.355 

FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 

"BUILDING - A" - NEW MULTIUSE BUILDING 

 

 

THREE-PHASE PAD MOUNTED DISTRIBUTION TRANSFORMERS  

261219.10 – PAGE 3 

 

 

KVA Rating Low voltage > 700 V (all nominal values) 

≤150 kV BIL 200 kV BIL 250 kV BIL 

1000 - 5000 5.75 7.00 7.50 

7500 - 10000 6.50 7.00 7.50 

2.3 CONSTRUCTION 

A. The core and coil shall be vacuum processed to ensure maximum penetration of insulating fluid into the coil 

insulation system. While under vacuum, the windings will be energized to heat the coils and drive out 

moisture, and the transformer will be filled with preheated filtered degassed insulating fluid. The core shall 

be manufactured from burr-free, grain-oriented silicon steel and shall be precisely stacked to eliminate gaps 

in the corner joints. The coil shall be insulated with B-stage, epoxy coated, diamond pattern, insulating paper, 

which shall be thermally cured under pressure to ensure proper bonding of conductor and paper.  Coils shall 

be copper. 

B. The dielectric coolant shall be listed less-flammable fluid meeting the requirements of National Electrical 

Code Section 450-23 and the requirements of the National Electrical Safety Code (IEEE C2-2002), Section 

15.  The dielectric coolant shall be non-toxic*, non-bio accumulating and be readily and completely 

biodegradable per EPA OPPTS 835.3100.  The base fluid shall be 100% derived from edible seed oils and 

food grade performance enhancing additives.  The fluid shall not require genetically altered seeds for its base 

oil.  The fluid shall result in zero mortality when tested on trout fry *.  The fluid shall be certified to comply 

with the US EPA Environmental Technology Verification (ETV) requirements, and tested for compatibility 

with transformer components.  The fluid shall be Factory Mutual Approved, UL Classified Dielectric 

Medium (UL-EOUV) and UL Classified Transformer Fluid (UL-EOVK), Envirotemp FR3 fluid. *(Per 

OECD G.L. 203)  

2.4 TANK AND CABINET ENCLOSURE 

A. The high-voltage and low-voltage compartments, separated by a metal barrier, shall be located side-by-side 

on one side of the transformer tank. When viewed from the front, the low-voltage compartment shall be on 

the right.  Each compartment shall have a door that is constructed so as to provide access to the high-voltage 

compartment only after the door to the low-voltage compartment has been opened. There shall be one or 

more additional fastening devices that must be removed before the high-voltage door can be opened. Where 

the low-voltage compartment door is of a flat panel design, the compartment door shall have three-point 

latching with a handle provided for a locking device. Hinge pins and associated barrels shall be constructed 

of corrosion-resistant material, passivated AISI Type 304 or the equivalent. 

B. A recessed, captive, penta-head or hex-head bolt that meets the dimensions per ANSI C57.12.28 shall secure 

all access doors. 

C. The compartment depth shall be in accordance with C57.12.34, unless additional depth is specified. 

D. The tank base must be designed to allow skidding or rolling in any direction. Lifting provisions shall consist 

of four lifting lugs welded to the tank. 

E. The tank shall be constructed to withstand 7 psi without permanent deformation, and 15 psi without rupture.  

The tank shall include a 15 psig pressure relief valve with a flow rate of minimum 35 SCFM. 

F. The exterior of the unit shall be painted ANSI 61 gray in color.  If a special paint color is specified, a federal 

spec number or paint chip must be provided at the time of order.  The cabinet interior and front plate shall be 

painted gray for ease of viewing the inside compartment. 

G. The tank shall be complete with an anodized aluminum laser engraved nameplate. This nameplate shall meet 

Nameplate B per ANSI C57.12.00. 

2.5 HIGH VOLTAGE BUSHINGS AND TERMINALS 

A. High voltage bushings will be installed in the high voltage termination compartment located on the front left 

of the transformer and requiring access via the low voltage termination compartment on the front right. 

B. Bushing Style 

1. 15/25 KV DEADFRONT, CURRENTS BELOW 200 AMPS: The high voltage bushings shall be 

15/25 kV 200A bushing wells with bushing well inserts installed.  The bushings shall be externally 
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removable and be supplied with a removable stud. 

C. Bushing Configuration 

1. 15/25 KV LOOP FEED DEADFRONT: The transformer shall be provided with six (6) high voltage 

bushings in accordance Figure 2 dimensions (Figure 5a dimensions may be specified when a larger 

termination compartment for greater working space is desired) of ANSI C57.12.34 for loop feed 

configurations. The bushing heights shall be in accordance with Figure 3 minimum dimensions 

(Figure 6 dimensions may be specified for greater bushing height) of ANSI C57.12.34 

2.6 LOW VOLTAGE BUSHINGS AND TERMINALS 

A. Bushing Style 

1. The transformer shall be provided with tin-plated spade-type bushings for vertical takeoff.  The 

spacing of the connection holes shall be 1.75” on center, per ANSI C57.12.34 figure 13a.  The 

quantity of connection holes shall be 8 holes.  

2.  Transformers secondary will have one piece low voltage bushings.   

3. Bushing supports shall be provided for transformers requiring 10 or more connection holes.  Bushing 

supports shall be affixed to the cabinet sidewalls; tank-mounted supports mountings are not 

acceptable. 

B. Bushing Configuration 

1. The transformer shall be provided with bushings in a staggered arrangement in accordance with 

Figure 11a dimensions (Figure 12a dimensions may be specified when a larger termination 

compartment for greater working space is desired) of ANSI C57.12.34. 

2.7 SWITCHING 

A. Primary switching scheme provided with the transformer shall be one on-off under oil load-break switch. 

1. Provide external visible load break on/off swit ch.  

2.8 OVERCURRENT PROTECTION 

A. Provide Bay-O-Net with back-up current limiting fuses. The high voltage over current protection scheme 

provided with the transformer shall be an external removable loadbreak expulsion Bay-O-Net fuse assembly 

with flapper valve to minimize oil spillage. The bayonet fuses shall be in series with ELSP under-oil partial-

range current-limiting back-up fuses with an interrupting rating of 50,000 amps.  

2.9 OVERVOLTAGE PROTECTION 

A. The overvoltage protection scheme provided with the transformer shall protect the high-voltage or low 

voltage winding. 

B. DEAD-FRONT BUSHINGS: (maximum 150 kV BIL, for voltages up to 18 kV delta and 35 kV grounded 

wye). Externally mounted, Distribution Class M.O.V.E. Dead-front elbow arresters shall be supplied.    

2.10 LABELING 

A. A temporary bar code label shall be attached to the exterior of the transformer in accordance with ANSI 

C57.12.34. 

2.11 FINISH PERFORMANCE REQUIREMENTS 

A. The tank coating shall meet all requirements in ANSI C57.12.28 including: 

1. Salt Spray 

2. Crosshatch adhesion 

3. Humidity 

4. Impact 

5. Oil resistance 

6. Ultraviolet accelerated weathering 

7. Abrasion resistance – taber abraser 
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B. The enclosure integrity of the tank and cabinet shall meet the requirements for tamper resistance set forth in 

ANSI C57.12.28 including but not limited to the pry test, pull test, and wire probe test. 

2.12 PRODUCTION TESTING 

A. All units shall be tested for the following: 

1. No-Load (85°C or 20°C) losses at rated current 

2. Total (85°C) losses at rated current 

3. Percent Impedance (85°C) at rated current 

4. Excitation current (100% voltage) test 

5. Winding resistance measurement tests 

6. Ratio tests using all tap settings 

7. Polarity and phase relation tests 

8. Induced potential tests 

9. Full wave and reduced wave impulse test 

B. Minimally, transformers shall conform to efficiency levels for liquid immersed distribution transformers, as 

specified in Table I.1 of the Department of Energy ruling.  “10 CFR Part 431 Energy Conservation Program 

for Commercial Equipment: Distribution Transformers Energy Conservation Standards; Final Rule; October 

12, 2007.”  Manufacturer shall comply with the intent of all regulations set forth in noted ruling.  This 

efficiency standard does not apply to step-up transformers.  

C. In addition, the manufacturer shall provide certification upon request for all design and other tests listed in 

C57.12.00, including verification that the design has passed short circuit criteria per ANSI C57.12.00 and 

C57.12.90. 

D. In the event of proposal bid evaluated with guaranteed losses due to a loss evaluation (see section 10.0), 

manufacturer shall conform to guaranteed average losses as specified in ANSI C57.12.00.  The no-load 

losses of a transformer shall not exceed the specified no-load losses by more than 10%, and the total losses of 

a transformer shall not exceed the specified total losses by more than 6%. 

2.13 ACCESSORIES 

A. The following accessories and options shall be provided: 

1. Automatic pressure relief valve 

2. Ground provisions per C57.12.34 section 9.11. 

3. Meet NEMA TR-1 sound levels 

4. Liquid level gauge 

5. Dial-type thermometer gauge 

6. Pressure vacuum gauge 

7. Upper fill valve 

8. Ground connectors 

9. Mr. Ouch warning & danger signs 

10. Danger high voltage warning signs 

11. Non-PCB decal 

12. Seismic zone 3 and 4 tank anchoring 

13. FM Global (FM) Approved transformer (to comply with NEC 450-23 listing restrictions for 

installations on, near, or inside of buildings) 

14. Combination UL Listed & Classified transformer (to comply with NEC 450-23 listing restrictions for 

installations on, near, or inside of buildings) per UL XPLH 

Part 3 -EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with 

Installer of materials and components specified in this Section and notify General Contractor in writing, with 

copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental to proper and 

timely installation.  Do not proceed with installation until unsatisfactory conditions have been corrected in a 
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manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 

requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 

confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.   

3.2 INSTALLATION 

A. Mount transformers on equipment pad as  indicated on the plans. 

B. Provide all cable terminations. 

C. Ground all transformers in accordance with Grounding Specifications, and applicable NEC sections. 

D. Measure secondary voltage. Adjust taps to as necessary. 

3.3 SHIPPING 

A. Transformers, 1000 kVA and below, shall be palletized.  Transformers, 1500 kVA and larger, shall be loaded 

and unloaded with overhead cranes, so a pallet is not to be provided for these transformers. 

3.4 SERVICE 

A. The manufacturer of the transformer shall have regional service centers located within 2 hours flight time of 

all contiguous 48 states. Service personnel shall be factory trained in commissioning and routine service of 

quoted transformers. 

 
END OF SECTION 
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SECTION 26 22 13 – TRANSFORMERS 
 

PART 1 - GENERAL 

1.1 SCOPE 

A. Provide Candidate Standard Level (CSL) 3 transformers as indicated on the drawings and specified 
herein. 

B. Related work specified elsewhere: 
C. General Provision - Section 260501 
D. Grounding and Bonding - Section 260526 

1.2 REFERENCES 

A. FEDERAL REGISTER – US Department of Energy, Office of Energy Efficiency and Renewable Energy. 
10 CFR Part 430, July 29, 2004. Energy Conservation Program for Commercial and Industrial 
Equipment: Energy Conservation Standards for Distribution Transformers; Proposed Rule 

B. ANSI/NEMA ST 20  - Dry Type Transformers for General Applications. 
C. EPACT 2005 - United States Energy Policy Act 2005 / NEMA TP1 - Guide for Determining Energy 

Efficiency for Distribution Transformers 
D. ANSI/NEMA TP-2 – Standard Test Method for Measuring Energy Consumption of Distribution 

Transformers 
E. ISO 9000:2000 – International Standards Organization - Quality Management System 

1.3 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

C. Product Data:  Provide information for each type of product specified. 
D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
 

E. Submitted product data shall include the following: 
1. Copy of ISO 14001:2004 Certification 
2. Insulation system impregnate data sheet as published by supplier. 
3. Construction details including enclosure dimensions, kVA rating, primary & secondary nominal 

voltages, voltage taps, BIL, unit weight 
4. Basic Performance characteristics including insulation class, temperature rise, core and coil 

materials, impedances & audible noise level, unit weight. 
5. Inrush Current (typical 3 cycle recovery). 
6. Short Circuit Current data:  

a. Primary (Sym. O/P S/C) & Secondary (L-N/G S/C) 
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7. Efficiency Data 
a. No load and full load losses per NEMA ST20 
b. Linear load Efficiency data @ 1/6 load 
c. Linear load efficiency data @ 1/4, 1/2, 3/4 & full load   
d. Linear Load Efficiency @ 35% loading tested per NEMA TP-2. 
e. Efficiency under K7 load profile at 15%, 25%, 50%, 75%, 100% of nameplate rating.   

 
F. Description of manufacturer’s factory nonlinear load test program 
G. Factory ISO 9001 procedure describing nonlinear load test program 
H. Meter and CT details including model, accuracy, serial numbers and calibration information. 
I. Copy of Linear & Nonlinear load test report for a representative 75kVA transformer  
J. 25 year Product Warranty Certificate 

1.4 MANUFACTURER’S FACTORY NONLINEAR LOAD TEST PROGRAM   

A. The nonlinear load bank shall consist of a phase-neutral loading with a k-4 profile, representative of a 
mix of typical commercial equipment. 

B. Meters and CTs shall both be revenue class accurate.  CTs shall be operated within their approved 
accuracy loading range. Dual meters shall gather simultaneous primary and secondary energy and 
harmonic data.  Meter and CT details including model, accuracy, serial numbers and calibration 
information. 

C. Efficiency:   Measurements shall be taken at multiple load levels and plotted to show compliance with 
specification and correlation to the designed efficiency curve.  

D. Efficiency shall be determined purely by measurements using method and instrumentation per NEMA 
TP-2 Standard. Other methods are not acceptable. 

E. Harmonic data including current and Voltage THD at the different load levels shall be included with the 
test report. 

1.5 WARRANTY 

A. Transformer shall carry a 25-year pro-rated warranty, which shall be standard for the product line. 

1.6 COMMERCIAL PRODUCT 

A. Transformer shall be a standard item in the manufacturer’s catalog. 

PART 2 - PRODUCTS 

2.1 TRANSFORMERS 

A. Copper-wound, 3-phase, common core, ventilated, dry-type, isolation transformer built to NEMA ST20 
and relevant NEMA, UL and IEEE standards; 200% rated neutral; 60Hz rated; Transformers 750 kVA 
and less, 600 volt primary and less, shall be U.L. and CSA Listed and bear the label. All terminals, 
including those for changing taps, must be readily accessible by removing a front cover plate. Windings 
shall be continuous with terminations brazed or welded. 10kV BIL. 

2.2 INSULATION SYSTEM  

A. Shall be NOMEX-based with an Epoxy Co-polymer impregnant for lowest environmental impact, long 
term reliability and long life expectancy  

B. Class: 220 degrees C 
C. Impregnant Properties for low emissions during manufacturing, highest reliability and life expectancy  
D. Epoxy co-polymer 

1. VOC: less than 1.65 lbs/gal  (low emissions during manufacturing) 
2. Water absorption (24hrs @25C): less than 0.05% (superior insulation, longer life) 
3. Chemical Resistance: Must have documented excellent performance rating by supplier 
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4. Dielectric Strength: minimum of 3200 volts/mil dry (for superior stress, overvoltage tolerance) 
5. Dissipation Factor: max. 0.02 @25C to reduce aging of insulation, extending useful life 
6. Operating Temperature Rise: 130 degree C in a 40 degree C maximum ambient 
7. Noise levels: Per NEMA ST-20 

E. Production Test every unit.  
F. UL Listed & Labeled K-Rating: K-4 or higher 
G. Maximum No Load Losses shall not exceed: 

1. 15kVA:  70W 
2. 30kVA: 125W 
3. 45kVA:  150W  
4. 75kVA: 200W 
5. 112.5kVA: 250W  
6. 150kVA:  330W 
7. 225kVA: 480W  
8. 300kVA:  600W 
9. 500kVA: 850W 
10. 750kVA: 1400W 

 
H. Efficiency at 1/6 loading shall meet or exceed: 

1. 15kVA: 97.0% 
2. 30kVA: 97.1% 
3. 45kVA:  97.8% 
4. 75kVA: 98.1% 
5. 112.5kVA: 98.4% 
6. 150kVA:  98.4% 
7. 225kVA: 98.4% 
8. 300kVA:  98.5% 
9. 500kVA: 98.8% 
10. 750kVA: 98.8% 

 
I. Shall meet or exceed DOE 10 CFR Part 430 CSL 3 Efficiency requirement, tested per NEMA TP-2: 

1. 15kVA: 97.6% 
2. 30kVA: 98.1% 
3. 45kVA:  98.3% 
4. 75kVA: 98.6% 
5. 112.5kVA: 98.8% 
6. 150kVA:  98.9%, 
7. 225kVA: 98.9% 
8. 300kVA:  99.0% 
9. 500kVA: 99.1% 
10. 750kVA: 99.2% 

 
J. Efficiency under k-4 nonlinear load at 25% of nameplate rating: 

1. 15kVA:  97.6% 
2. 30kVA: 97.8% 
3. 45kVA:  98.1% 
4. 75kVA: 98.4% 
5. 112.5kVA: 98.7% 
6. 150kVA:  98.7% 
7. 225kVA: 98.7% 
8. 300kVA:  98.8% 
9. 500kVA: 99.0% 
10. 750kVA: 99.0%  
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K. Voltage Taps: For transformers 30kVA-300kVA, provide two 2-1/2% full capacity taps above and below 
nominal primary voltage. For transformers 15kVA and smaller as well as 500kVA and larger provide one 
5% full capacity tap above and below nominal primary voltage. 

L. Impedance: Between 3.5% and 5.8% unless otherwise noted. 
M. Enclosure type: Ventilated NEMA 1, indoor sprinklerproof 
N. Copper Terminals for lug connections 
O. Maximum Footprint for 130 degree C rise model in a NEMA 1 enclosure: 

1. 17” Wide x 17” Deep x 27” High for 15kVA. 
2. 26” Wide x 18” Deep x 30” High for 30kVA, 45kVA 
3. 33” Wide x 22” Deep x 40” High for 75kVA, 112.5kVA 
4. 38” Wide x 28” Deep x 52” High for 150kVA 
5. 38” Wide x 32” Deep x 52” High for 225kVA, 300kVA 
6. 52” Wide x 38” Deep x 61” High for 500kVA 
7. 63” Wide x 46” Deep x 67” High for 750kVA 

 
P. Transformer Options 

1. Electrostatic Shield:  Each winding is independently single shielded with a full-width copper 
electrostatic shield   

2. Surge Protection Device:  UL 1449 listed, with EMI/RFI Filtering. Rating: 80kA/mode 
 

Q. Provide one or more integrated infrared scanning windows as required, in order to permit the thermal 
scanning of all transformer primary and secondary feeder terminations without requiring opening of the 
transformer enclosure or exposure to live parts. 

R. The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding 
conductor sized in accordance with applicable standards. 

S. Transformer windings shall be copper. 
T. Sound levels shall be guaranteed by the manufacturer not to exceed NEMA Standard sound levels for 

each KVA range. 
U. Transformers shall be as manufactured by Powersmiths International Corp. (“eSaver-C3L” Series), or 

equal approved. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.   

3.2 INSTALLATION 

A. Mount transformers on floor, to wall or suspended from the structure above as indicated on the plans. 
B. Do not install transformer ventilation openings closer than 12-inches from any wall surface or other 

surface.  Examine areas and conditions under which transformers are to be installed.  Notify 
Architect/Engineer of conditions detrimental to proper completion of work. 

C. Provide all the necessary steel supports required.  For transformers suspended from above, mount by 
trapeze method utilizing threaded rods secured to the structure, metal channel and mounting brackets. 

D. Cushion mount transformers on rubber vibration isolators.  Primary and secondary connection shall be 
terminated with 24" long flexible metal conduits. 
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E. Ground all transformers in accordance with Grounding Specifications, and applicable NEC sections. 
F. Adjust taps to compensate for 460V primary where applicable. 

3.3 TESTING 

A. Perform continuity tests for primary phase to phase connections, secondary phase to phase connections 
and secondary phase to ground connections.  Continuity test values shall reasonably approximate 
manufacturer's values (generally below 20 OHMS). 

B. Perform primary to ground and primary to secondary winding and secondary to ground, if applicable, 
insulation tests.  Insulation resistance test values shall be immediately reported to Engineer. 

C. Measure all primary and secondary voltages both under no load and full load conditions.  Transformer 
taps shall be adjusted to reasonable maintain secondary voltages under full load conditions without 
excessive secondary voltage rise under no load conditions.  No load voltage shall be approximately 105% 
of the nominal voltage. Improper test values shall be immediately reported to the Engineer. 

 
 

END OF SECTION 26 22 13 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.1 SCOPE 

A. Provide panelboards in accordance with the Contract Documents.  This section covers the following:  
600V, 3 phase, 4 wire, 277/480V power distribution panelboards when not integral to unit substation or 
serving as service entrance. 

B. 480V, 3 phase, 4 wire, 277/480V lighting and appliance panelboards. 
C. 240V, 3 phase, 4 wire, 120/208V lighting and appliance panelboards. 
D. UL labeled and rated for service voltage, supplied with protective devices as schedule on drawings, dead-

front construction with mains of ampere rating specified on drawings. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. General Provisions - Section 26 05 01 
B. Panel Schedules - On Drawings 
C. Grounding and Bonding – 26 05 26 
D. Electrical Identification-26 05 53 

1.3 REFERENCES 

A. The panelboard(s) and circuit breaker(s) referenced herein are designed and manufactured according to 
the latest revision of the following specifications. 

1. NEMA PB 1 - Panelboards 
2. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards 

Rated 600 Volts or Less. 
3. NEMA AB 1 - Molded Case Circuit Breakers 
4. UL 50 - Enclosures for Electrical Equipment 
5. UL 67 - Panelboards 
6. UL 489 - Molded-Case Circuit Breakers and Circuit Breaker Enclosures 
7. CSA Standard C22.2 No. 29-M1989 - Panelboards and Enclosed Panelboards 
8. CSA Standard C22.2 No. 5-M91 - Molded Case Circuit Breakers 
9. Federal Specification W-P-115C - Type I Class 1 
10. Federal Specification W-C-375B/Gen - Circuit Breakers, Molded Case, Branch Circuit And 

Service. 
11. Federal Specification W-C-865C - Fusible Switches 
12. NFPA 70 - National Electrical Code (NEC) 
13. ASTM - American Society of Testing Materials 
14. IBC – International Building Code – Seismic compliance requirements  
15. NFPA 5000 – NFPA Building Code – Seismic compliance requirements  
16. ASCE 7 – American Society of Civil Engineers, Minimum Design Loads for Buildings and Other 

Structures – Seismic compliance requirements. 

1.4 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

C. Product Data:  Provide information for each type of product specified. 
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D. Shop Drawings:   Submit shop drawings indicating equipment dimensions, bus bracing, list of component 
devices and arrangement, finish, trim types and nameplates. 

E. Maintenance data. 
F. Warranties:  Sample warranties. 
G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS  

1.5 WARRANTY 

A. Manufacturer shall warrant specified equipment to be free from defects in materials and workmanship for 
eighteen (18) months from the date of purchase. 

PART 2 - PRODUCTS 

2.1 POWER DISTRIBUTION PANELBOARDS 

A. I-LINE Circuit Breaker Distribution Panelboard 
1. Interior 

a. Shall be rated 600 Vac or 250 Vdc maximum.  Continuous main current ratings as indicated 
on associated schedules and drawings not to exceed 1200 amperes maximum.  Panelboard bus 
current ratings shall be determined by heat-rise tests conducted in accordance with UL 67. 

b. Provide UL Listed short circuit current ratings (SCCR) as indicated on drawings not to exceed 
the lowest interrupting capacity rating of any circuit breaker installed with a maximum of 
200,000 RMS symmetrical amperes.  Main lug and main breaker panelboards shall be suitable 
for use as Service Equipment when application requirements comply with UL 67 and NEC 
Articles 230.VI and VII. 

c. The panelboard interior shall have three flat bus bars stacked and aligned vertically with glass 
reinforced polyester insulators laminated between phases.  The molded polyester insulators 
shall support and provide phase isolation to the entire length of bus. 

d. The bussing shall be fully rated with sequentially phased branch distribution.  Panelboard 
bussing rated 100 through 600 amperes shall be plated copper.  Bussing rated 800 amperes 
and above shall be plated copper.  Bus bar plating shall run the entire length of the bus bar.  
The entire interleaved assembly shall be contained between two (2) U-shaped steel channels, 
permanently secured to a galvanized steel-mounting pan by fasteners. 

e. Interior trim shall be of dead-front construction to shield user from all energized parts.  Main 
circuit breaker and main lug interiors shall be field convertible for top or bottom incoming 
feed. 

f. A solidly bonded copper equipment ground bar shall be provided.   
g. Solid neutral shall be equipped with a full capacity bonding strap for service entrance 

applications.  [UL Listed panelboards with 200% rated solid neutrals shall have plated copper 
neutral bus for non-linear load applications.]  Gutter-mounted neutral will not be acceptable. 

h. Nameplates shall contain system information and catalog number or factory order number.  
Interior wiring diagram, neutral wiring diagram, UL Listed label, and Short Circuit Current 
Rating shall be displayed on the interior or in a booklet format.  Leveling provisions shall be 
provided for flush mounted applications. 
 

2. Group mounted circuit breakers through 1200A 
a. Circuit breaker(s) shall be group mounted plug-on with mechanical restraint on a common 

pan or rail assembly.  
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b. The interior shall have three flat bus bars stacked and aligned vertically with glass 
reinforced polyester insulators laminated between phases.  The molded polyester 
insulators shall support and provide phase isolation to the entire length of bus.  

c. Circuit breakers equipped with line terminal jaws shall not require additional external 
mounting hardware.  Circuit breakers shall be held in mounted position by a self-
contained bracket secured to the mounting pan by fasteners.  Circuit breakers of different 
frame sizes shall be capable of being mounted across from each other.   

d. Line-side circuit breaker connections are to be jaw type.   
 

3. All unused spaces provided, unless otherwise specified, shall be fully equipped for future devices, 
including all appropriate connectors and mounting hardware.     

2.2 LIGHTING AND APPLIANCE PANELBOARDS  

A. Panelboard bus structure and main lugs or main breaker shall have current ratings as shown on the 
panelboard schedule. 

B. Each panelboard, as a complete unit, shall have a short circuit current rating equal to or greater than the 
integrated equipment rating shown on the panelboard schedule.  Panelboards shall be marked with their 
maximum short circuit current rating at the supply voltage. 

C. Panelboards shall be minimum 20" wide unless noted otherwise. 
D. The distribution panelboard interior assembly shall be dead front with panelboard front removed.  Main 

lugs or main breakers shall be equipped with safety barriers. 
E. CABINETS AND BOXES 

1. National Electrical Code gauge steel, completely galvanized or bonderized with gutter size 
prescribed by Code as minimum. 

2. Finish or flush cabinet exterior and interior shall be manufacturers standard, over rust inhibiting 
primer. 

3. Provide lug welded or brazed to panelboard box for connection of feeder ground wire (and ground 
bushing). 

 
F. Enclosures: 

1. Type 1 Boxes: 
a. Boxes shall be hot-dip zinc galvanized steel constructed in accordance with UL 50 

requirements. Unpainted galvannealed steel is not acceptable. 
b. Boxes shall have removable endwalls with knockouts located on one end. Boxes shall 

have welded interior mounting studs. Interior mounting brackets are not required. 
2. Type 1 Fronts: 

a. Front shall meet strength and rigidity requirements per UL 50 standards. Front shall have 
ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.  

b. Fronts shall be hinged one-piece with door. Mounting shall be as indicated on schedules 
on the Drawings. 

c. Panelboards rated 250 amperes and below shall have mono-flat fronts with concealed door 
hinges and trim screws. Front shall not be removable with the door locked. Panelboards 
rated above 250 amperes shall have vented fronts with concealed door hinges. Doors on 
front shall have rounded corners; edges shall be free of burrs. 

d. Front shall have flat latch type lock with catch and spring loaded stainless steel door pull. 
Lock assemblies shall be keyed alike. One key shall be provided with each lock. A clear 
plastic directory card holder shall be mounted on the inside of door. 

3. Types 3R, 5, and 12: 
a. Enclosures shall be constructed in accordance with UL 50 requirements. Enclosures shall 

be painted with ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel. 
b. Doors shall be gasketed and equipped with a tumbler type vault lock and two additional 

quarter turn fasteners on enclosures 59 inches (1499 mm) or more in height. Lock 
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assemblies shall be keyed alike. One key shall be provided with each lock. A clear plastic 
directory cardholder shall be mounted on the inside of door. 

c. Maximum enclosure dimensions shall not exceed 21 inches (533 mm) wide and 9.5 inches 
(241 mm) deep. 

 
G. TRIM AND DOORS 

1. National Electric Code gauge steel, finished as described in previous paragraphs, shall hinge away 
on one side exposing all wiring gutters completely and secured by screws on the other side. 

2. Doors are to be flush with concealed hinges with flush catch and lock.  Provide two (2) keys per 
panel.  Keys for all panels on project to be alike.  Fusible panelboards shall be furnished without 
doors. 

3. Door shall be provided with interior metal framed directory holder. 
 

H. INTERNAL MOUNTING AND BUSING 
1. Assembly of branch circuit units and plated buses on rigid back pan arranged to permit removal of 

any unit without disturbing adjacent units, with copper bus. 
2. Copper bus to be plated. 
3. Provide main and branch connections as indicated in schedule on plans.  Capacities of bus cross 

section based on UL standards with maximum temperature rise of 30C above a 40 ambient. 
4. Provide appropriate bus work with blank plates for circuits marked "space", "future space" or 

words to that effect; and provide all details required to connect future circuit breakers. 
5. Main buses and back pan are to be arranged so branch circuit breakers of indicated frame size may 

be added or changed without machining, drilling, tapping, or altering bus connection details. 
6. Circuits on panelboards to be arranged for sequence phasings.  Furnish separate main lugs for each 

conductor and secure to bus bars by stud bolts.  Use two bolts for all lugs for conductors #2-0 and 
larger. 

7. Provide copper ground bus, electrically and mechanically connected to the box (and ground lug) 
and equipped with separate UL approved type terminals for each branch circuit of 30 amperes and 
over ampacity. 

2.3 MOLDED CASE CIRCUIT BREAKERS 

A. Circuit breakers shall be of the indicating type providing "ON", "OFF", and "TRIPPED" positions of the 
operating handle.  When the breaker is TRIPPED, the handle shall assume a position between the "ON" 
and "OFF" positions.  Breakers shall be of the quick-make, quick-break type with inverse time 
characteristics secured through the use of bi-metallic and a magnetic tripping element.  Breakers shall be 
Underwriters' Laboratories listed. 

B. Circuit breakers shall be Bolt-On type. 
C. Two and three pole breakers shall be the common trip type.  Handle extensions providing common 

manual operation will not be acceptable. 
D. Circuit breakers 225-ampere frame and below shall be thermal-magnetic trip units and inverse time-

current characteristics. 
E. Circuit breakers with 400 ampere or larger frame sizes shall be true RMS solid state digital trip with 

interchangeable trips units. 
F. An adjustable trip setting dial mounted on the front of the trip unit, or interchangeable ratings plugs shall 

establish the continuous trip ratings of each circuit breaker. Rating plugs shall be fixed or adjustable as 
indicated. Rating plugs shall be interlocked so they are not interchangeable between frames, and 
interlocked such that a breaker cannot be closed and latched with the rating plug removed. System 
coordination shall be provided by the following microprocessor-based time-current curve shaping 
adjustments: 

a. Adjustable long-time setting (set by adjusting the trip setting dial or rating plug) 
b. Adjustable short-time setting and delay with selective curve shaping 
c. Adjustable instantaneous setting 
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d. Adjustable ground fault setting and delay 
 

G. The microprocessor-based trip unit shall have both powered and unpowered thermal memory to provide 
protection against cumulative overheating should a number of overload conditions occur in quick 
succession. 

H. When the adjustable instantaneous setting is omitted, the trip unit shall be provided with an instantaneous 
override.  

I. Where internal ground fault protection is specified, adjustable settings shall not exceed 1200 amperes. 
Provide neutral ground fault sensor for four-wire loads. 

J. Breakers shall have built-in test points for testing the long-time delay, instantaneous, and ground fault 
functions of the breaker by means of a test set. 

K. Provide locking tabs on all circuit breakers serving emergency lighting, fire alarm control panel and other 
emergency or critical equipment.  Provide to the Owner 10 spare locking tabs. 

L. Circuit breakers shall be fully rated for the interrupting capacity indicated for the panelboard.  Where 
required circuit breaker frame amps is not listed at the minimum interrupting capacity, a listed circuit 
breaker with a higher interrupting capacity shall be used.   

M. Where a circuit breaker is serving an air conditioning unit with multiple motors, breaker shall be "HACR" 
type. 

N. Where a circuit breaker is serving lighting fixtures, the breaker shall be rated for switching duty.  Where 
serving HID light fixtures, they shall be so rated. 

2.4 PANEL DIRECTORIES 

A. Provide the following information on all panel directories:  Panel designations such as; Critical Power, 
Power Panel or Lighting Panel distribution source, and feeder size on top of directory card. 

B. Sample:  Lighting Panel LP/1,  208/120V ESSENTIAL, Feeder Switch=100 Amp located on existing 
H.S. Brd., Feeder Size - (4)- #2, (1)- #6 Grnd. in 1-1/2" cond. 

C. In addition, all panel branch circuits are to be properly identified. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.   

3.2 INSTALLATION 

A. Panelboards shall be installed where indicated, plumb, level and true and shall be rigidly supported 
independently of conduits with supporting devices as required. 

B. Prior to installing recessed panelboards, verify that the wall is of sufficient depth to completely cover the 
back box on all sides. 

C. All panelboards shall be grounded in accordance with the NEC and Section 16450. 
D. At all recessed panelboards, provide (1) 1-1/4" empty conduit for future branch circuits in the wall from 

the panelboard to the ceiling cavity above cap. 
E. Installation of adjacent panelboards shall be such that top trims are level and at the same height. 
F. Where two (2) section panels are required, bolt boxes together to form one unit.  Trim shall be two-piece 

construction with doors of equal size over each section. 
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G. Wiring in panelboards shall be fanned into the circuit breakers in a neat workmanlike manner and neatly 
secured together with plastic tie wraps. 

H. Cables installed in wiring gutters of panelboards shall be neatly bundled, routed, and supported.  
Minimum bending radii as recommended by the wire and cable manufacturer shall not be reduced. 

I. Circuit numbers on the drawings are for identification only and do not indicate the position in the 
panelboard.  Connect the circuits with the lightest loads and the receptacle circuits near the top of panel 
and more heavily loaded circuits near the bottom.  Balance all circuits evenly between phases so feeder 
wires carry approximately equal current.  Rebalance is necessary. 

J. In addition to any spare conduits shown, provide 1 3/4" empty conduit for each 4 spare circuits or fraction 
thereof from all panels recessed in walls or partitions to the hung ceiling immediately adjacent, or just 
below.  Terminate conduits in bushings in hung ceilings or flush mounted junction boxes 6" high x 12" 
long at the finished ceiling where hung ceilings do not exist. 

 

END OF SECTION 26 24 16 

 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

WIRING DEVICES AND PLACES 
262726 –Page 1 

 

 
SECTION 26 27 26 - WIRING DEVICES, AND PLATES 
 

PART 1 - GENERAL 

1.1 SCOPE 

A. Provide all wiring devices complete with cover plates as shown on the Drawings and in accordance with 
the Contract Documents. 

B. Provide outlet boxes of proper type and size in accordance with the National Electrical Code and as 
specified herein for making connections, mounting devices or lighting fixtures, and connecting 
miscellaneous equipment. 

C. Make provisions for telephone and data outlet wiring as shown on drawings and specified herein. 

1.2 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data:  Submit manufacturer’s technical data for each component of system specified, including 
product specifications and installation instructions. 

1. Product Data:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product 
specified below as required to demonstrate compliance with specified requirements and provide 
complete application information. 

 
C. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, fasteners and 

attachments to other work. 
D. Samples:  for each product provide color and texture samples requested by Architect. 

1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating 
manufacturer’s full range of colors and textures for selection by Architect. 

2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; prepare 
samples using same tools and techniques intended for actual work. 

 
E. Field quality-control test reports. 
F. Product certificates and test reports. 
G. Research  / evaluation reports. 
H. Maintenance data. 
I. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post – consumer content. 
2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

 
J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 

not limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
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K. Quality Control Submittals: 

1. Qualifications Certification:  Submit written certification or similar documentation signed by 
applicable subcontractor, Prime Contractor and manufacturer indicating compliance with 
applicable “Qualifications” requirements specified below. 

2. Installer Experience Listing:  Submit list of completed projects using products proposed for this 
Project, including owner’s contact and telephone number for each project, demonstrating 
compliance with requirements specified below. 

 

PART 2 - PRODUCTS 

2.1 BOXES 

A. Provide boxes of sufficient size to accommodate the number of conductors entering the box and all 
devices, clamps, etc. as required by the National Electrical Code.  Do not use box extensions to provide 
wiring space required by the NEC. 

B. Boxes, where concealed, shall be of one piece sheet steel (not sectional), galvanized construction, square 
or rectangular, with the proper size knockouts for the conduits. 

C. Boxes concealed in tile or masonry block shall be provided with approved covers with square corners and 
depth to suit the thickness of the wall of the tile or block.  Style of ring shall match device and finish 
plates to be installed. 

D. Sheet steel boxes shall not be used for exposed conduit work, not in exterior or interior wet location 
conduit work.  Where conduits run exposed or in wet locations, all outlet boxes shall be cast metal with 
suitable gasketted covers and fittings. 

E. Boxes for ceiling outlets, which receive fixtures shall have fixture studs permanently fastened to the box 
construction. 

F. Boxes located in classified or hazardous areas shall be approved and listed for the application. 

2.2 RECEPTACLES 

A. Unless otherwise specified, specification grade, 3-wire NEMA and ANSI self-grounding type UL labeled 
20A, 125 volts. 

B. Approved Manufacturers and Catalog Numbers:   Leviton, Bryant, Hubbell or equal 
C. Receptacle height, 1'-6" A.F.F. unless otherwise noted.  Where baseboard radiation is installed, 

coordinate with approved shop drawings.  When 18" height cannot be maintained, obtain approval from 
the Architect. 

D. Receptacle color shall be as specified/selected by architect. 

2.3 SWITCHES 

A. Specification Grade, flush mounting, UL labeled, 20A, 120-277 volts, as manufactured by Hubbell, or 
equal. 

 
B. Fan timer switch:  Spring would, flush wall mount, 0-6 Hour time cycle, without Hold feature, with 

scaled face plate, Intermatic or equal. 
C. Switch mounting height, 3'-6" A.F.F., unless otherwise noted. 
D. Receptacle color shall be as specified/selected by architect. 

DEVICE HUBBELL 
20A, Single Pole, 120-277V 1221 
20A, 3-Way, 120-277V 1223 
20A, 4-Way, 120-277V 1224 
20A, Pilot Light, 120V 1221-PLC 
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2.4 PLATES 

A. Device plates in finished areas shall be satin finished stainless steel non-magnetic type 302/304. 
B. Acceptable manufacturer's of device plates for standard boxes shall be Mulberry, Bryant, Hubbell, 

Leviton or equal. 
C. At surface mounted devices in cast boxes use sheet steel type cover plates, Appleton FSK series or Raco 

800 series. 
D. Weatherproof device plates for standard sheet metal boxes shall be double spring loaded cast aluminum 

lift covers as manufactured by Crouse-Hinds #4500, or Hubbell #5205.  At "FS" boxes, plates shall be 
Crouse-Hinds #4500FS, Hubbell #5206 or equal. 

E. Where two or more devices are installed at one location, they shall be mounted under a common plate. 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 INSTALLATION 

A. The drawings indicate approximate locations of outlets and equipment.  Verify all door swings prior to 
roughing for switches.  Review all locations with the Owner's Representative. 

B. Locate boxes so that they will be readily accessible.  Boxes over suspended ceiling systems are 
considered readily accessible if removal of the ceiling tile permits ready access to such boxes. 

C. Boxes are to be installed concealed in hollow walls and in all new masonry walls except as noted 
otherwise.  In unfinished utility room outlet boxes may be exposed. 

D. Flush outlet boxes shall be set true and flush with the finished surface.  Where walls have plaster finish, 
boxes shall be set accordingly, and shall be provided with plaster covers where required. 

E. Flush boxes in concrete block walls shall be set at the intersection of two mortar joints so that only a 
corner need be cut from the masonry unit. 

F. Boxes on opposite sides of partitions shall be staggered.  Back-to-back outlets and through-the-wall 
outlets are not permitted. 

G. Devices grouped at one location shall be ganged together.  Provide barriers between different systems and 
between adjacent devices when the voltage between adjacent exposed live parts exceeds 300V to ground. 

H. All boxes shall be securely fastened in place to ensure electrical continuity and not be supported by 
conduits.  Where additional supports, brackets, hangers, clamps, etc. are required, furnish and securely 
install same. 

I. Coordinate as necessary to interface installation of wiring devices with other work.  For outlets mounted 
above furniture or cabinetry, coordinate location and mounting heights with built-in units.  Adjust outlet 
mounting height to agree with required location for equipment served. 

J. Install wiring devices only in electrical boxes that are clean and free from excess building materials, dirt, 
and debris. 

K. Properly align and plumb all devices and plates.  Plates shall sit flat against wall and tight against device 
surface without strain on plate. 
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L. Devices, installed outdoors or in wet or damp areas subject to weather, spray, etc.; adjacent to toilet room 
sinks; or where indicated on the drawings shall be a ground fault receptacle or shall be protected by a 
ground fault interrupting circuit breaker. 

 
 

END OF SECTION 26 27 26 
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SECTION 26 28 16 - DISCONNECT AND ENCLOSED CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED SECTIONS 

A. Disconnects are to be furnished and installed by the Electrical Contractor unless otherwise noted. 

1.2 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

1. Product Data:  Provide information for each type of product specified. 
 

C. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 
limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
 

D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 
1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

 

PART 2 - PRODUCTS 

2.1 DISCONNECT SWITCHES 

A. General:  Where required by Code and/or noted on drawings, provide heavy duty safety switch (fused or 
unfused as required and/or indicated) or Motor Circuit Protector, to disconnect all circuit wiring to motors 
or appliances. 

B. Provide enclosed disconnect switches that meet the requirements of NEMA KS l and UL 98. 
C. Fusible type enclosed switch shall be Heavy Duty type. Provide with each switch: 

1. Positive pressure fuse clips. 
2. Fuses as specified. 

 
D. Non-fusible type enclosed switches shall be Heavy Duty type. 
E. Enclosed switches shall be  600 volt rated for the horsepower and amperage as indicated on the Contract 

Drawings. 
F. Provide enclosed disconnect switches with the number of poles and of the type indicated on the Contract 

Drawings. 
G. Provide with ground kit. Ground kit may be field installed. 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

DISCONNECT AND ENCLOSED CIRCUIT BREAKERS 
26 28 16 –Page 2 

H. Enclosure: 
1. Provide enclosures consisting of a box and cover conforming to the requirements of NEMA 250 

and of the type indicated or scheduled on the Contract Drawings. 
2. Indoor:  NEMA 1 enclosures unless noted otherwise. 
3. Outdoor:  NEMA 3R rain-tight. 
4. In wet, washdown or damp areas:  NEMA 4. 
5. In hazardous areas:  Match area classification. 
6. If not otherwise specified, provide enclosures conforming to the requirements of NEMA 250, type 

1 for dry locations and NEMA 4X for outdoor or wet locations. 
7. Unless otherwise indicated on the Contract Drawings, NEMA 4X enclosures shall be stainless 

steel. 
8. External operating handle pad locking provisions in the off position interlocked with the switch 

mechanism to prevent normal opening of the cover unless the switch is off with interlock bypass 
or defeat mechanism for inspection and maintenance by qualified personnel. 

 
I. Material: 

1. Construct enclosures of code gauge sheet steel per the requirements of UL 98. 
 

J. Finish: 
1. Apply a rust-inhibiting phosphate coating to the enclosure’s sheet steel, and then finish the 

enclosure in gray baked enamel. 
2. Provide a permanent label with the manufacturer's switch type, catalog number, and horsepower 

rating on the enclosure. 
 

K. Switch Mechanism: 
1. Provide a visible blade quick-make, quick-break operating handle and switch mechanism integral 

to the box or body, not the cover. 
2. Provide dead front construction with line terminal shields and arc suppressors.  Provide defeatable 

interlocks to prevent an unauthorized opening of the switch enclosure when the switch is in the 
ON position. 

3. Provide the means to positively padlock the switch in the OFF position. 
4. Provide a switch designed so that the switch blades are visible in the OFF position when door is 

open. 
5. Provide UL-listed switch lugs for front removable copper cables and terminals rated for 75 degree 

C wiring. 
 

L. Fuses: 
1. Provide fuses rated for the voltage and amperage as indicated on the Contract Drawings. 
2. For non-motor loads, provide UL Class RK1 single element, fast-acting type fuses. 
3. For motor, welder, and transformer loads, provide UL Class RK5 dual element, time-delay type 

fuses. 
4. Acceptable Manufacturers: 
5. Cooper Bussman 
6. UL Class RK1: Limitron. 
7. UL Class RK5: Fusetron. 
8. Gould-Shawmut. 
9. Or Approved Equal. 

 
M. Provide one set of spare fuses for each point of use. 

2.2 MANUFACTURES 

A. Subject to compliance with Specification requirements: 
1. Eaton/Cutler Hammer 
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2. General Electric 
3. Square D 
4. Siemens  
5. Or approved equal 

2.3 ENCLOSED MOLDED-CASE CIRCUIT-BREAKERS: 

A. Provide quick make-quick break, unit type molded-case circuit breakers. 
B. Provide circuit breakers with the voltage rating, interrupting ratings, poles and trip setting as indicated on 

the Contract Drawings.  
C. Provide factory-installed accessories as indicated and specified. 
D. All terminals shall be suitable for copper conductors and shall be rated 75 degrees C. 
E. Trip Units 

1. Circuit breakers less than 400 ampere trip shall be provided with thermal magnetic trip units. 
2. Circuit breakers with 400 ampere trips and greater shall be provided with true RMS electronic 

digital trip units with the following adjustments: 
3. Long time pick up 
4. Long time delay 
5. Short time pick up 
6. Short time delay 
7. Instantaneous pick up 

 
F. Circuit breakers over 800 amp trip for use in 480/277 volt systems shall be provided with ground fault 

protection.  Where indicated on the Contract Documents, circuit breakers with lower trip ratings shall be 
provided with ground fault protection. 

2.4 ENCLOSURES: 

A. Provide enclosures conforming to the requirements of NEMA 250. 
B. Indoor:  NEMA 1 enclosures unless noted otherwise. 
C. Outdoor:  NEMA 3R rain-tight. 
D. In wet, washdown or damp areas:  NEMA 4. 
E. In hazardous areas:  Match area classification. 
F. Provide enclosures sized to contain the circuit breaker and all other required items. 
G. Provide an interlock that prevents opening the enclosure door when the circuit breaker is in the “ON” 

position. 
H. Provide an interlock defeater, which requires a common hand-tool to operate. 
I. Provide a copper ground-bus or ground-stud. 
J. Provide each enclosure with an external operator that positively indicates the “ON”, “OFF”, and 

“TRIPPED” positions of the enclosed circuit breaker. 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
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are acceptable to Installer. 

3.2 INSTALLATION 

A. Install in approximate location indicated on the drawings.  Support as required with steel channel or other 
suitable supports. 

B. Provide appropriate fuses for all fused switches and provide one spare set for each type provided. 
C. Coordinate with and assist the Mechanical Contractor(s) in checking rotation, running ampere values, 

overload heaters and general operation and performance. 
 

END SECTION 26 28 16 
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SECTION 26 29 13 - MOTORS AND MOTOR STARTERS  

PART 1 - GENERAL 

1.1 RELATED SECTIONS 

A. Where noted on the drawings motors, enclosed combination starters, enclosed starters for HVAC 
equipment, are to be furnished by the Mechanical Subcontractor under Division 23 and Division 22 of 
these Specifications, except for panel mounted starters and motor control centers, as indicated on the 
electrical plans, as specified in; 

B. Motors are to be installed by the Mechanical Subcontractor and wired by Electrical Contractor. 
C. Disconnect Switches and Enclosed Circuit Breakers where shown on the drawings shall be furnished and 

installed by the electrical contractor. 
D. Related Sections include the following: 

1. Section 26 28 16 Disconnects and Enclosed Circuit Breakers 

1.2 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified 
below as required to demonstrate compliance with specified requirements and provide complete 
application information. 

1. Product Data:  Provide information for each type of product specified. 
C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

 
D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 

not limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

1.3 MOTOR INSTALLATION AND WIRING 

A. Install flexible liquid-tight conduit at all motor connections.  All motor circuits shall be equipped with 
separate green ground wire - See Section 260526. 

B. Do not terminate or fasten rigid conduit or EMT to motor frames, or bases.  Do not use connecting 
conduits to support starters and/or control enclosures. 

C. Wire motors and starters specified under Division 23, in accordance with coordinating wiring diagrams.  
Do not use freehand field wiring diagrams or sketches. 

D. Electrical subcontractors shall be responsible for the installation of the proper size thermal overload, fuse, 
and/or circuit breaker protection of motors (3 overloads to be provided for 3 phase equipment). 

E. Upon completion of connections to any motor, and when all mechanical features permit, operate said 
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motor and determine that its direction of rotation and method of operation are correct.  Take ammeter 
readings on all motor leads to determine starting current and steady state full load operating current, 
record these readings and determine the following: 

1. Proper value of heaters (overload protection) for thermal overload protection. 
2. Proper value of time delay fuses to provide safe motor operation without unnecessary blowing on 

starting currents but sized as close as possible to the steady state running current. 
3. Setting of adjustable instantaneous trips on circuit breakers to the minimum current value which 

will permit motor starting without nuisance tripping. 

PART 2 - PRODUCTS 

2.1 PRODUCTS  

A. Motors, enclosed combination starters, enclosed starters for HVAC equipment, are to be furnished by the 
Mechanical Subcontractor under Division 23 and Division 22 of these Specifications, except for panel 
mounted starters and motor control centers, as indicated on the electrical plans. 

B. Manual Motor Starters:  Provide starters in NEMA Standard 250 Type 1 enclosure, unless indicated 
otherwise on the Drawings, and having the correct number of poles needed and sufficient horsepower, or 
fractional horsepower rating to operate the connected motors. 

C. Fractional Horsepower Manual Starters:  Starter consisting of a manually operated quick-make, quick-
break toggle switch equipped with melting alloy type thermal overload relay.  Thermal unit sized or 
motor nameplate amperes and of one-piece construction and interchangeable.  Starter shall be rendered 
inoperative when thermal unit is removed.  Starter contacts of double break silver alloy type in a trip-free 
switch mechanism. 

D. Acceptable Manufacturers: 
1. Square D Company 
2. Eaton Electric 
3. General Electric 
4. Siemens 
5. Or Approved Equal 

 
E. Combination Magnetic Motor Starter (Full Voltage):  Provide starter units as indicated on the Drawings 

and meeting the following requirements: 
F. Combination motor starters shall consist of a controller disconnecting means, magnetic motor starter, 

control power transformer, control relays and control pilot devices installed in a single enclosure. 
G. Magnetically held, electrically operated, three pole assemblies with arc extinguishing characteristics and 

double break silver-alloy renewable contacts meeting NEMA ICS 2.  Starters to accommodate three 
overload relay thermal units properly sized and installed on each phase of the respective motor to be 
controlled.  Thermal unit must be in position to operate starter. 

H. Provide a minimum of one normally open and one normally closed auxiliary contacts. 
I. Three pole melting-alloy-element block-type overload relays, trip-free hand reset.  Furnish thermal units. 
J. Circuit breakers of the magnetic trip type meeting NEMA AB 1.  Provide adjustment screw to 

simultaneously set the magnetic trip level of each individual pole with a single magnetic adjustment, with 
adjustment continuous throughout the trip range.  Provide clear indication of whether the breakers are in 
the ON, OFF or TRIPPED position by the position of the external operating handle.  Mechanically 
interlock handle with the unit door to prevent access unless the breaker is in the OFF position.  Provide 
padlocking facilities to positively lock the breaker in the OFF position with from one to three padlocks 
with the door open or closed. 

K. UL Listed short circuit rating not less than 35,000 amperes or as indicated on the Contract Documents. 
L. Pilot Devices- Unless otherwise shown on the Contract Drawings provide an       H-O-A selector switch 

and red and green pilot lights on the enclosure cover.  Pilot lights shall be LED type. 
M. Terminal Boards:  Provide each starter with an individual terminal board within the unit, completely 

accessible from the front, and so arranged that connection to starter can be made from the front with the 
starter in place.  Clearly mark terminals and indicate on the manufacturer's supplied interconnection 
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diagrams. 
N. Voltage: 

1. Control Voltage:  120 volts, using individual control transformers.  Control transformers having a 
capacity of 100VA minimum and be provided with primary and secondary fuses. 

 
O. Enclosure:  NEMA Standard 250 Type 12, unless indicated otherwise on the Drawings.  Construct 

enclosures of code gauge (UL 98) sheet steel treated with a rust-inhibiting phosphate and finished in gray 
baked enamel. 

P. NEMA 4X enclosures shall be stainless steel unless otherwise noted on the Contract Drawings. 
Q. Acceptable Manufacturers: 

1. Square D Company 
2. Eaton Electric 
3. General Electric 
4. Siemens 
5. Or Approved Equal 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 INSTALLATION 

A. Install in approximate location indicated on the drawings.  Support as required with steel channel or other 
suitable supports. 

B. Provide appropriate fuses for all fused switches and provide one spare set for each type provided. 
C. Coordinate with and assist the Mechanical Contractor(s) in checking rotation, running ampere values, 

overload heaters and general operation and performance. 
 

END OF SECTION 26 29 13 
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SECTION 26 32 13 – NATURAL GAS ENGINE ALTERNATOR SET 

 
PART 1 - GENERAL 

1.1 DESCRIPTION OF SYSTEM & SITE 

A. Provide a fully enclosed weather proof and sound attenuated 400 kW/500kVA packaged engine-generator 
standby power system to supply electrical power at 480/277 Volts, 60 Hertz, 3 Phase, 4-wire.  The generator 
shall consist of a liquid cooled spark-ignited engine, a synchronous AC alternator, and system controls with all 
necessary accessories for a complete operating system, including but not limited to the items as specified 
hereinafter.  The engine-generator stand-by power shall be provided with a single generator set, paralleled 
generator set shall not be permitted. 

1.2 REFERENCES 

A. National Fire Protection Association (NFPA) 
1. NFPA 70       National Electrical Code 
2. NFPA 110    Standard for Emergency and Standby Power Systems 

 
B. National Electric Manufacturer’s Association (NEMA) 

1. NEMA MG-1    Motors and Generators 
 

C. Underwriters Laboratory (UL) 
1. UL 2200      Stationary Engine Generator Assemblies 

 
D. Institute of Electrical and Electronic Engineers 

1. IEEE 446 Recommended Practice for Emergency and Standby Power Systems for Commercial and 
Industrial Applications 

1.3 REQUIREMENTS OF REGULATORY AGENCIES 

A. An electric generating system, consisting of a prime mover, generator, governor, coupling and all controls, must 
have been tested, as a complete unit, on a representative engineering prototype model of the equipment to be 
sold. 

B. The generator set must conform to applicable NFPA requirements. 
C. The generator set shall be listed under Underwriters Laboratories listing (UL2200) for a stationary engine 

generator assembly. 
D. Spark-ignited generators are required to meet EPA emission guidelines.  Generator shall be pre-certified from 

the manufacturer.  
E. The generator set must be pre-certified to meet EPA federal emission requirements for stationary standby.   

1.4 RELATED SECTIONS 

A. Section 260530- Conduit, Boxes, Wireway and Fittings 
B. Section 260519- Wire, Cable and connectors. 
C. Section 260800- Start-up and Commissioning 
D. Section 262116- Panelboards 

1.5 MANUFACTURER QUALIFICATIONS 

A. This system shall be supplied by an original equipment manufacturer (OEM) who has been regularly engaged in 
the production of engine-alternator sets, and associated controls for a minimum of 25 years, thereby identifying 
one source of supply and responsibility. Acceptable suppliers are Kohler Power Systems, Cummins Onan, and 
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Caterpillar Inc.   
B. The manufacturer shall have printed literature and brochures describing the standard series specified, not a one 

of a kind fabrication. 
C. Manufacturer’s authorized service representative shall meet the following criteria: 

1. Certified, factory trained, industrial generator technicians 
2. Service support 24/7 
3. Service location within 75 miles 
4. Response time of 4 hours 
5. Service & repair parts in-stock at performance level of 95% 
6. Offer optional remote monitoring and diagnostic capabilities 

1.6 DESIGN CRITERIA 

A. Emergency generator sets rated continuous standby (defined as continuous for the duration of any power outage) 
at the following capacities: 

1. Generator rating specified at 0.8 power factor for standby applications. 
2. Generator Characteristics: 

a. Power Ratings (kVA/kW) as indicated on the Contract Drawings 
b. All units shall conform to: 

1 Voltage (Grounded Wye) 480Y/277 
2 Phase               3 
3 No. Of Service Wires             4 
4 Solid Ground 
5 105 degree C rise alternator 

 
B. Load Starting Requirements:  The generator shall be capable of starting the loads as indicated in the Single Line 

Diagram, AND Panel Schedules included in the Contact Drawings as well as 10% of additional.  Maximum 
voltage drop on application of this load, considering both alternator performance and engine speed changes shall 
not exceed 15%.  

C. The engine generator sets shall conform to the requirements of NFPA 110 for Level 1 systems and shall start 
and accept load in 10 seconds. 

D. The generator set shall be UL 2200 listed. 
E. The generator set shall be certified to meet the seismic requirements of the International Building Code (IBC).  

Refer to Contract Drawings for project seismic design criteria. 

1.7 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL 
PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified below as 
required to demonstrate compliance with specified requirements and provide complete application information. 

C. Product Data:  Provide information for each type of product specified. 
D. Shop Drawings:   

1. Submit six (6) sets of bound submittals including, but not limited to, the following: 
a. Standard manufacturer’s printed specification sheet showing critical engine and generator set 

specifications including dimensions, weights, guaranteed fuel consumption at 25%, 50%, 75% 
and 100% of full rated load, engine BHP available, jacket water heat rejection, cooling pump 
characteristics, exhaust flow rate and temperature at 25%, 50%, 75% and 100% of rated load, 
ventilation requirements, combustion air requirements, cooling system static head pressure 
limitation, exhaust backpressure limitation, rolling ampere rate for electric starting, liquid refill 
capacities, generator efficiency at 50%, 75% and 100% load, generator set ventilation 
requirements, TIF, harmonic wave distortion, transient reactance (x’d), type of winding 
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insulation, generator temperature rise, regulation characteristics, generator type of construction 
and over speed capabilities. 

b. Engine and generator material composition and construction. 
 

E. Manufacturer’s printed warranty statement of the engine and generator set showing single source responsibility 
by the genset supplier. 

a. Drawing and wiring schematics for right hand, left hand, end and top views of proposed 
assembly; battery rack, control cubicle, radiator, pump, heat exchanger, isolators, muffler, and 
flexible fittings. 

b. Accessory catalog cuts including the vibration isolators, flexible exhaust coupling, muffler, 
batteries battery charger, mainline circuit breaker and enclosure, engine manufacturer’s shutdown 
contactors, fuel lines, jacket water heater, and pump. Include a detailed statement concerning non-
engine-generator set manufacturer’s warranty policies, dealers responsibility, and duration of 
policy. 

c. Submit manufacturer’s pump specifications, installation and start-up instructions, and pump 
characteristic performance curves with selection points clearly indicated. Submit shop drawings, 
wiring diagrams and maintenance data including spare parts listed for each pump. 

d. Normal operating ranges for system’s temperature, pressure, and speed. 
e. Manufacturer’s engine and generator operation guide, parts book, service manual, warranty policy 

and installation guide. 
f. Controls specification sheet(s) 
g. Installation / Layout dimensional drawing  
h. Wiring schematic 
i. Sound data: sound level in dBA at 23 ft based on the configuration specified. 
j. Emission certification 

 
F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is 

located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be 

a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

 
G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE 

DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING. 

 
H. NFPA 110 required AHJ documentation:  

1.  Proto type test report; Certification of torsional compatibility; NFPA compliance statement; and 
Certification of rated load testing  Applications with emergency system loads (NEC 700) require breaker 
coordination.  To facilitate coordination, the following information needs to be incorporated into the 
submittal. 
a. Alternator thermal damage and decrement curves. 
b. Generator protective device time-current curves. 
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PART 2 - PRODUCT 

2.1 ENGINE RATING AND PERFORMANCE 

A. Basis of design:   
 

1. The prime mover shall be a liquid cooled, spark-ignited, 4-cycle engine.  It will have adequate 
horsepower to achieve rated kW output. 

2. The engine shall support a 100% load step. 
3. The generator system shall support generator start-up and load transfer within 10 seconds. 
4. The generator shall accept a load step of 100% of rated kW with a maximum frequency dip of 12 Hz. 

 
B. Obtain packaged generator set and auxiliary components through one source from a single manufacturer. 

Generator set shall be standard offering from manufacturer. 
C. Acceptable manufacturers: 

1. Kohler Power Systems 
2. Caterpillar Power Systems 
3. Cummins Power Systems 
4. Or equal approved. 

2.2 ENGINE OIL SYSTEM 

A. Full pressure lubrication shall be supplied by a positive displacement lube oil pump.  The engine shall have a 
replaceable oil filter(s) with internal bypass and replaceable element(s).   
 

B. The engine oil pan will contain a 120vac thermostatically controlled crankcase oil heater. 

2.3 ENGINE COOLING SYSTEM 

A. The engine shall be cooled with a unit mounted radiator, fan, water pump, and closed coolant recovery system.  
The coolant system shall include a coolant fill box which will provide visual means to determine if the system 
has adequate coolant level.  The radiator shall be designed for operation in 122 degrees F, (50 degrees C) 
ambient temperature. For very cold environments, modify block heater requirements to support additional block 
heating requirements.   

B. The engine shall have (a) unit mounted, thermostatically controlled water jacket heater(s) to aid in quick 
starting. The wattage shall be as recommended by the manufacturer. The wattage shall be upsized to support 
very cold environments.  Block heater wattage to be submitted.  For engines, 400 kW and larger, the block 
heater shall utilize a circulating pump. 

C. Engine coolant and oil drain extensions, equipped with pipe plugs and shut-off valves, must be provided to the 
outside of the mounting base for cleaner and more convenient engine servicing.  

D. A radiator fan guard must be installed for personnel safety that meets UL and OSHA safety requirements. 

2.4 ENGINE STARTING SYSTEM 

A. Starting shall be by a solenoid shift, DC starting system.  
B. The engine’s cranking batteries shall be lead acid.  The batteries shall be sized per the manufacturer’s 

recommendations.  The batteries supplied shall meet NFPA 110 cranking requirements of 90 seconds of total 
crank time.  Battery specifications (type, amp-hour rating, cold cranking amps) to be provided in the submittal. 

C. The genset shall have an engine driven, battery charging alternator with integrated voltage regulation. 
D. Thermostatically controlled battery blanket heaters are to be provided to maximize the batteries cold cranking 

capabilities. 

2.5 ENGINE FUEL SYSTEM 

A. The engine shall be configured to operate on pipe line grade natural gas. 
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B. The engine shall be configured to operate in a dual fuel configuration.  Natural gas is to be the primary fuel.  If 
natural gas pressure is lost, the unit shall automatically switch-over to LP vapor fuel. 

C. The engine shall utilize a fuel system inclusive of carburetor, gas regulator, low gas pressure switch, and fuel 
shut-off solenoid.  Generators larger than 80 kW are to include air-fuel-ratio control. 

D. The engines internal fuel connections shall be terminated to the generator frame via an NPT fitting for easy 
installation. 

2.6 ENGINE CONTROLS 

A. Engine speed shall be controlled with an integrated isochronous governor function with no change in alternator 
frequency from no load to full load.  Steady state regulation is to be 0.25%. 

B. To support EPA emission requirements, gensets larger than 80 kW will incorporate an active air-fuel-ratio 
controller.  The air-fuel-ratio controller shall be integrated into the generator controller to ensure security of 
settings and to support monitoring and remote diagnostics.  External air-fuel-ratio controllers are not acceptable. 

C. Engine sensors used for monitoring and control are to be conditioned to a 4-20ma signal level to enhance noise 
immunity. 

D. All engine sensor connections shall be sealed to prevent corrosion and improve reliability. 
 

2.7 HEATERS: 

A. An engine mounted, thermostatically controlled immersion type engine water jacket heater to be provided to 
insure maintaining engine block coolant temperature in the range of 120 to 140 degrees F (49 to 60 degrees C). 

1. Heater to be suitable for operation on 208 volts AC power. 
2. Heater shall include a lube oil pressure switch for automatic cut-out on engine start. 
3. Provide isolation ball valves on water jacket heaters. 

B. Generator winding anti-condensation strip heater, 120 volts A.C. thermostatically controlled.  Factory wired to 
the generator panelboard.  Wattage as per manufacturer's recommendations.  

C. Generator control panel heater, 120 volts A.C. thermostatically controlled.  Factory wired to the generator 
panelboard.  Wattage as per manufacturer's recommendations.  

D. Battery heater, 120 volts A.C. thermostatically controlled.  Factory wired to the generator panelboard.  Wattage 
as per manufacturer's recommendations.  

2.8 ENGINE EXHAUST AND INTAKE 

A. The engine exhaust emissions shall meet the EPA emission requirements for standby power generation. 
B. For generators larger than 80 kW, the engine will incorporate a 3-way catalytic convertor to meet EPA emission 

requirements. 
C. The manufacturer shall supply its recommended stainless steel, flexible connector to couple the engine exhaust 

manifold to the exhaust system.  A rain cap will terminate the exhaust pipe after the silencer.  All components 
must be properly sized to assure operation without excessive back pressure when installed. 

D. The manufacturer shall supply a critical grade exhaust silencer as standard.  For applications with site specific 
sound requirements (reference section 1.1), the silencer shall be selected to achieve site sound levels. 

E. All exhaust piping from the turbo-charger discharge to the silencer shall be thermally wrapped to minimize heat 
dissipation inside the enclosure. 

F. The engine intake air is to be filtered with engine mounted, replaceable, dry element filters. 
 

2.9 ALTERNATOR 

A. The alternator shall be the voltage and phase configuration as specified in this section, and on the drawings. 
B. The alternator shall be a 4-pole, revolving field, stationary armature, synchronous machine.  The excitation 

system shall utilize a brushless exciter with a three phase full wave rectifier assembly protected against 
abnormal transient conditions by a surge protector.  Photo-sensitive components will not be permitted in the 
rotating exciter. 
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C. The alternator shall include a permanent magnet generator (PMG) for excitation support.  The system shall 
supply a minimum short circuit support current of 300% of the rating (250% for 50Hz operation) for 10 seconds.   

D. Three phase alternators shall be 12 lead, broad range capable of supporting voltage reconnection.   All leads 
must be extended into a NEMA 1 connection box for easy termination.   A fully rated, isolated neutral 
connection must be included by the generator set manufacturer. 

E. The alternator shall use a single, sealed bearing design.  The rotor shall be connected to the engine flywheel 
using flexible drive disks.  The stator shall be direct connected to the engine to ensure permanent alignment. 

F. The alternator shall meet temperature rise standards of UL2200 (120 degrees C).  The insulation system material 
shall be class "H" capable of withstanding 150 degrees C temperature rise. 

G. The alternator shall be protected against overloads and short circuit conditions by advanced control panel 
protective functions.  The control panel is to provide a time current algorithm that protects the alternator against 
short circuits.  To ensure precision protection and repeatable trip characteristics, these functions must be 
implemented electronically in the generator control panel -- thermal magnetic breaker implementation are not 
acceptable. 

H. An alternator strip heater shall be installed to prevent moisture condensation from forming on the alternator 
windings.  A tropical coating shall also be applied to the alternator windings to provide additional protection 
against the entrance of moisture.   

2.10 CIRCUIT BREAKERS:   

A. Generator mounted main line molded case circuit breakers as shown on the Contract Drawings shall be provided 
for each unit.  Circuit breakers shall be sized as shown on the Contract Drawings. 

B. Circuit breakers shall be 100 percent rated, solid state trip type with true RMS electronic trip unit and the 
following adjustable trip unit functions: 

1. Long time pickup and delay 
2. Short time pickup and delay 
3. Instantaneous pickup 
4. Ground fault pre-alarm (No trip) 

C. All circuit breakers shall be provided with auxiliary contacts to indicate the position of the circuit breaker.  The 
auxiliary contact shall be factory wired to provide a “Generator Circuit Breaker Opened” alarm at the control 
panel and at the remote annunciator. 

2.11 CONTROLS 

A. The generator control system shall be a fully integrated microprocessor based control system for standby 
emergency engine generators meeting all requirements of NFPA 110 level 1. 

B. The generator control system shall be a fully integrated control system enabling remote diagnostics and easy 
building management integration of all generator functions.  The generator controller shall provide integrated 
and digital control over all generator functions including:  engine protection, alternator protection, speed 
governing, voltage regulation, air-fuel-ratio control (as required) and all related generator operations.  The 
generator controller must also provide seamless digital integration with the engine’s electronic engine control 
module (ECM) if so equipped.  Generator controller’s that utilize separate voltage regulators and speed 
governors or do not provide seamless integration with the engine management system are considered less 
desirable. 

C. The control system shall provide an environmentally sealed design including encapsulated circuit boards and 
sealed automotive style plugs for all sensors and circuit board connections.  The use of non-encapsulated boards, 
edge cards, and pc ribbon cable connections are considered unacceptable. 

D. Circuit boards shall utilize surface mount technology to provide vibration durability.  Circuit boards that utilize 
large capacitors or heat sinks must utilize encapsulation methods to securely support these components. 

E. Gensets must be maintained to remain reliable.  Predictive maintenance algorithms help ensures that this 
maintenance work gets performed. 
A predictive maintenance algorithm that alarms when maintenance is required.  The controller shall have the 
capability to call out to the local servicing dealer when maintenance is required. 

F. Diagnostic capabilities are critical to minimize mean time to repair (MTTR).  Time stamped alarms and event 
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logs are essential to perform diagnostic recreation of cascading events.  Strip chart (data logging & graphing) 
capability is essential in evaluating genset performance. 

G. Diagnostic capabilities shall include time-stamped event and alarm logs, ability to capture operational 
parameters during events, simultaneous monitoring of all input or output parameters, callout capabilities, 
support for multi-channel digital strip chart functionality and .2 msec data logging capabilities. 

H. System level protection is critical to any power system.  Instantaneous and steady state protective trip points are 
essential to creating system level protection.  Without this functionality, under-voltage protection may need to 
be set low to accommodate a motor start and then provide no protection to a steady state “brown-out” under-
voltage condition. 
In addition to standard NFPA 110 alarms, the application loads should also be protected through instantaneous 
and steady state protective settings on system voltage, frequency, and power levels.  

I. The control panel will display all user pertinent unit parameters including: engine and alternator operating 
conditions; oil pressure and optional oil temperature; coolant temperature and level alarm; fuel level (where 
applicable); engine speed; DC battery voltage; run time hours; generator voltages, amps, frequency, kilowatts, 
and power factor; alarm status and current alarm(s) condition per NFPA 110 level 1. 

J. Generator Set Alarm and Status Display:  The generator set shall be provided with alarm and status indicating 
lamps to indicate generator status, and existing alarm and shutdown conditions.  The lamp condition shall be 
clearly apparent under bright room lighting conditions.  The generator set control shall include but not be limited 
to the following alarm and shutdown conditions on the display panel:   

1. Low oil pressure (Pre-alarm warning)  
2. Low oil pressure (Shutdown and alarm)  
3. Low coolant temperature (Pre-alarm warning)  
4. High coolant temperature (Pre-alarm warning)  
5. High coolant temperature (Shutdown and alarm)  
6. Low coolant level (Pre-alarm warning) 
7. Low coolant level (Shutdown and alarm)  
8. High Battery Voltage (Pre-alarm warning) 
9. Low Battery Voltage (Pre-alarm warning) 
10. Emergency Stop Activated (Shutdown and alarm) 
11. Overcrank (Shutdown and alarm)  
12. Overspeed (Shutdown and alarm)  
13. Ground fault (Pre-alarm warning) 
14. Not-in-Auto (Pre-alarm warning) 
15. Generator Circuit Breaker Opened (Pre-alarm warning) 
16. The non-automatic indicating lamp shall be red, and shall flash to indicate that the generator set is not 

able to automatically respond to a command to start from a remote location.   
K. Furnish and install LED type remote alarm annunciator with horn, located as shown on the Drawings.  The 

remote annunciator shall provide all the audible and visual alarms called for by NFPA Standard 110 for level 1 
systems; and in addition shall provide indications for gas pressure, high battery voltage, low battery voltage, and 
generator circuit breaker opened.  Spare lamps shall be provided to allow future addition of other alarm and 
status functions to the annunciator.  Provisions for labeling of the annunciator in a fashion consistent with the 
specified functions shall be provided.  Alarm silence and lamp test switch(es) shall be provided.  LED lamps 
shall be replaceable, and indicating lamp color shall be capable of changes needed for specific application 
requirements.  Alarm horn shall be switchable for all annunciation points.  Alarm horn (when switched on) shall 
sound for first fault, and all subsequent faults, regardless of whether first fault has been cleared, in compliance 
with NFPA110.  

2.12 COMMUNICATION 

A. Communications shall be supported with building automation via the Modbus protocol without network cards.   
B. Internet and intranet connectivity shall be provided. 
C. Communication shall be provided for serial, CAN, and Ethernet bus networks. 
D. The control system shall provide pre-wired customer use I/O:  4 relay outputs (user definable functions), 
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communications support via RS232, RS485, or an optional modem.  Additional I/O must be an available option. 
E. Provide remote I/O device with (8) customer programmable discrete outputs for interfacing generator with BMS 

system.  I/O device shall be initially programmed at start-up to provide alarm indication for the following 
alarms; 

1. Engine Run 
2. Loss of gas pressure 
3. Engine Failure 
4. 5 Spares  

F. Customer I/O shall be software configurable providing full access to all alarm, event, data logging, and 
shutdown functionality.  In addition, custom ladder logic functionality inside the generator controller shall be 
supported to provide application support flexibility.  The ladder logic function shall have access to all the 
controller inputs and customer assignable outputs. 

 
2.13 ENGINE / ALTERNATOR  PACKAGING 

 
A. The engine/alternator shall be mounted with internal vibration isolation onto a welded steel base.  These units 

shall not need external vibration isolation for normal pad mounted applications.  
B. A mainline, thermal magnetic electronic LSI circuit breaker carrying the UL mark shall be factory installed. The 

breaker shall rated between 125% of the rated ampacity of the genset.  The breaker shall be rated as shown on 
drawings  The line side connections are to be made at the factory.  Output lugs shall be provided for load side 
connections. The breaker is to include auxiliary contacts and shunt trip functionality. 

C. The generator shall include a unit mounted 120 volt convenience outlet. 

2.14 ENCLOSURE 

 
A. The genset shall be packaged with a Level 2 sound attenuating weather protect enclosure.  
B. The enclosure shall be completely lined with sound deadening material.  This material must be of a self 

extinguishing design. 
C. The enclosure shall be made of aluminum with a minimum thickness of 14 gauge.   The enclosure is to have 

hinged, removable doors to allow access to the engine, alternator and control panel.  The hinges shall allow for 
door fit adjustment.  Hinges and all exposed fasteners will be stainless steel or JS5000.  The use of pop-rivets 
weakens the paint system and not allowed on external painted surfaces.   Each door will have lockable hardware 
with identical keys.   

D. The enclosure shall be coated with electrostatic applied powder paint, baked and finished to manufacturer's 
specifications.  The color will be manufacturer’s standard white.  

E. The enclosure shall utilize an upward discharging radiator hood.  Due to concerns relative to radiator damage, 
circulating exhaust, and prevailing winds.  

F. Gensets with silencers mounted inside the main generator compartment shall be thermally wrapped to minimize 
heat stress on the surrounding components. 

G. The enclosure shall include a thermostatically controlled space heater designed to maintain the enclosure at 40 
degrees F. 

H. A bolt-in-place removable wall panel shall be provided for maintenance and/or equipment installation. 
I. The enclosure shall be provided with a 2” (51mm) high environmental protection barrier placed around the 

electrical stub-up area and enclosure interior wall to help prevent liquid spill-over to the environment, a wall 
mounted aluminum document holder, radiator cap access, and oil, fume and water drains to outside of enclosure. 

J. The enclosure shall be provided with a 208/120 volt, single phase panelboard mounted in the enclosure with the 
following factory wired: 

1. Connections for battery charger, engine water jacket heater, generator anti-condensation strip heater, 
generator control panel heater and battery heater, GFCI convenience receptacle and service light(s). 

K. All electrical wiring shall be run in EMT conduit. Final connections to vibrating equipment shall be made with 
liquid tight flexible metallic conduit. 

L. Base: The engine-generator set shall be mounted on a heavy, duty steel base to maintain alignment between 
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components.  The base shall include a battery tray with hold-down clamps within the rails. 
M. Battery Charger:   

1. UL listed 10 amp voltage regulated battery charger shall be provided for each engine-generator set.  Input 
AC voltage and DC output voltage shall be as required.  Chargers shall be equipped with float, taper and 
equalize charge settings.  Operational monitors shall provide visual output along with individual form C 
contacts rated at 4 amps, 120 VAC, 30VDC for remote indication of: 

2. Loss of AC power - red light 
3. Low battery voltage - red light 
4. High battery voltage - red light 
5. Power ON - green light (no relay contact)  
6. Charger shall include an Analog DC voltmeter and ammeter, 12 hour equalize charge timer, and AC and 

DC fuses   

2.15 BATTERY CHARGING ALTERNATOR 

A. Provide an engine driven battery charging alternator, minimum 35 amperes. 

2.16 EXHAUST SYSTEM COMPONENTS:   

A. Provide following as part of generator set:  
1. Gas-proof  seamless ASA steel turbo ell with petcock for bleeding off any condensation that might 

accumulate within the exhaust piping companion flange.  
 

B. Critical Silencer. 
1. Silencer and tailpipe shall be painted with a high temperature black enamel, corrosion resistant coating. 
2. All necessary high temperature insulation required for the silencer, and exhaust piping shall be furnished 

and installed under this Section of the Contract. 
 

C. The enclosure shall be provided with an exhaust silencer, which is mounted inside of the enclosure, and allows 
the generator set package to meet specified sound level requirements.  Include muffler brackets and straps; rain 
cap, collar and shield; flex pipe for muffler; and insulation for flex, muffler and exhaust pipe. 

2.17 LOOSE ITEMS 

A. Supplier to itemize loose parts that require site mounting and installation to be performed by the Electrical 
Contractor.  Preference will be shown for gensets that factory mount items like mufflers, battery chargers, etc. 

B. Flexible fuel hose for use in gas piping installation. 

2.18 SPARE PARTS: 

A. Fuses:  One spare set 
B. Filters One spare set (air, fuel, oil) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with 
Installer of materials and components specified in this Section and notify General Contractor in writing, with 
copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental to proper and timely 
installation.  Do not proceed with installation until unsatisfactory conditions have been corrected in a manner 
acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
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Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions are 
acceptable to Installer. 

3.2 FACTORY TESTING 

A. Before shipment of the equipment, the engine-generator set shall be tested under rated load for performance and 
proper functioning of control and interfacing circuits.  Tests shall include: 
Verify voltage & frequency stability. 

B. Verify transient voltage & frequency dip response.  
C. Load test the generator for 30 minutes. 
F. Load testing to be performed at rated power factor. 

3.3 OWNER’S  MANUALS 

A. Three (3) sets of owner’s manuals specific to the product supplied must accompany delivery of the equipment.  
General operating instruction, preventive maintenance, wiring diagrams, schematics and parts exploded views 
specific to this model must be included. 

3.4 COORDINATION 

A. The Vendor shall direct the installing Contractor prior to and during installation, and field check the installation 
to assure the equipment has been properly installed. 

B. The installing Contractor shall coordinate the laying and pouring of the generator concrete pad with the 
approved manufacturers’ shop drawings prior to the pouring at the equipment pad, to assure proper sizing.  

C. The installing Contractor shall coordinate the location of the electrical conduits locations with the approved 
manufacturers’ shop drawings prior to installation to assure the conduits are properly located. 

D. The Vendor shall furnish all equipment specified herein, in conformance with the terms and conditions stated 
and/or implied.  The Vendor shall coordinate and verify the interface between each component provided to 
assure they are compatible and will operate properly in conjunction with each other.  Note: Contractor shall 
maintain accurate field mark-up Drawings, these mark-up drawings will be delivered to the Engineer at the end 
of the project for the creation of As-Builts. 

3.5  DELIVERY, STORAGE, AND HANDLING 

A. Equipment shall be delivered to the site on just in time basis and shall be set in place upon delivering. 
B. The Contractor shall coordinate equipment delivery and installation with Vendor.   

3.6 INSTALLATION 

A. Contractor shall install the complete electrical generating system including all external fuel connections in 
accordance with requirements of NEC, NFPA, and the manufacturer’s recommendations as reviewed by the 
Engineer. 

B. Examine conditions at the job site where work of this Section is to be performed to insure proper arrangement 
and fit of the work.  Start of work implies acceptance of job site conditions. 

C. Examine the contract drawings and specifications in order to insure the completeness of the work required under 
this Section. 

D. Verify measurements and dimensions at the job site; coordinate work with other trades and related specification 
sections.  Schedule the work of this Section with the work of related trades so as not to delay job process. 

E. Provide required templates and drawings as required to related trade for location of items covered under related 
specification sections. 

F. Install generator set as indicated, in accordance with manufacturer’s written instructions, requirements of the 
applicable electrical code and in compliance with recognized industry practices to ensure that products fulfill 
requirements. 

G. Provide power and control wiring as required. 
H. Set and level Generator enclosure on equipment pad. Electrical Contractor shall fasten the generator to the pad 
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as per manufacturers’ instructions for compliance with seismic requirements. 
I. Electrical work shall be in accordance with applicable codes and shall be rated for hazardous area as required.   

3.7 TESTING 

A. On site acceptance testing shall be performed in accordance with NFPA 110, Standard for Emergency and 
Standby Power Systems. 

B. Prior to startup, the Contractor shall complete all visual and mechanical inspections recommended by NETA 
ATS-2009 7.22.1 and 7.22.3. 

C. All protective devices and control functions shall be set and adjusted. 
D. A  factory authorized representative shall be present during the start-up and testing.   
E. Generator Performance testing: The following tests shall be conducted onsite and two (2) copies of the test 

reports shall be furnished to the Owner. All tests and inspections to assure satisfactory operations of the units 
shall be witness by authorized representatives of the Owner. The contractor shall provide all necessary 
equipment and instruments to accomplish the tests. Tests shall be conducted as follows: 

1. Start set and bring up to rated no load speed in the time recommended by the engine manufacturer and 
record the time. 

2. Allow set to run for approximately 15 to 20 minutes and check and record voltage regulator range. Take 
and record reading of AC colts, frequency, speed and all engine instruments. 

3. Load Test: It is desirable to run the load tests at 0.8 lagging power factor. The vendor may have only 
resistive type loads and tests with unity power factor will be acceptable. 

4. The set shall be operated at rated load, with lowest lagging power factor attainable approaching 0.8, for a 
period of 4 hours. The following data shall be recorded at 30 minute intervals, starting at no load cold 
machine and ending with no load hot machine: Ambient temperature; voltage, all three phases; line 
current, all three phases; engine speed (RPM); engine jacket water temperature; engine lube oil 
temperature; engine lube oil pressure; alternator starter temperature; and frequency (Hertz). 

5. The set shall operate satisfactorily during the load tests without undue vibration, overheating or distress 
and the output voltage and frequency shall remain within the limits specified. The voltage range and 
frequency range shall be recorded during the 4 hour run. 

6. Regulation: The set shall be operated and the load suddenly increased in ¼ of full load steps, with lowest 
lagging power factor attainable approaching 0.8, to 100% rated load, and run at full load for a period of 
four hours.  At the end of the 4 hours the load shall be suddenly reduced in ¼ load steps to no load. The 
following data shall be recorded at every ¼ load step and in 15 minute intervals during the four hour run 
at rated load: alternator load (KW), voltage and current of each phase, engine speed and frequency. 

7. Test overspeed shutdown. Record engine shutdown speed (RPM) for at least three (3) tests, one with cold 
engine. (Overspeed shall be set for 110% synchronous speed). 
a. Test high water temperature shutdown and record shutdown temperature. 
b. Test low oil pressure shutdown and record shutdown pressure. 
c. Test over voltage shutdown and record shutdown voltage. 
d. Test low water level shutdown and record shutdown level. 

3.8 SERVICE 

A. Supplier of the genset and associated items shall have permanent service facilities in this trade area.  These 
facilities shall comprise a permanent force of EGSA certified and factory trained service personnel on 24 hour 
call, experienced in servicing this type of equipment, providing warranty and routine maintenance service to 
afford the owner maximum protection.  Delegation of this service responsibility for any of the equipment listed 
herein will not be considered fulfillment of these specifications.  Service contracts shall also be available. 

3.9 WARRANTY 

A. The standby electric generating system components, complete genset and instrumentation panel shall be 
warranted by the manufacturer against defective materials and factory workmanship for a period of five (5) 
years.  Such defective parts shall be repaired or replaced at the manufacturer's option, free of charge for parts, 
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labor and travel. Warranty shall provide provisions for the supply of a portable generator by the manufacturer in 
the event repairs cannot be completed in 48 hours.  

B. The warranty period shall commence when the standby power system is first placed into service.  Multiple 
warranties for individual components (engine, alternator, controls, etc.) will not be acceptable.  Satisfactory 
warranty documents must be provided.  Also, in the judgment of the specifying authority, the manufacturer 
supplying the warranty for the complete system must have the necessary financial strength and technical 
expertise with all components supplied to provide adequate warranty support. 

3.10  STARTUP AND CHECKOUT 

A. The supplier of the electric generating plant and associated items covered herein shall provide factory trained 
technicians to checkout the completed installation and to perform an initial startup inspection to include: 

 
1. Ensuring the engine starts (both hot and cold) within the specified time. 
2. Verification of engine parameters within specification. 
3. Verify no load frequency and voltage, adjusting if required. 
4. Test all automatic shutdowns of the engine-generator. 
5. Perform a load test of the electric plant, ensuring full load frequency and voltage are within specification 

by using building load. 
6. Applications with NEC 700 emergency loads are generally required to comply with the installation and 

acceptance requirements of NFPA 110, section 7.13.  
7. Perform a load test for 1.5 hours using building load.  In addition to the building load test, load the 

generator at 30% for 30 minutes, 50 % for 30 minutes, and 100% for 60 minutes. 

3.11   TRAINING 

A. Training shall NOT be supplied by the start up technician at the time of start-up.  A separate training session 
shall be scheduled with NJTA. Training Plan must be provided in advance, and issued to NJTA for review and 
approval prior to scheduling the training. 

B. Refer to specification section 017900, Demonstration and Training 
 
 
 

END OF SECTION 26 32 13 
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SECTION 26 33 53 - STATIC UNINTERRUPTIBLE POWER SUPPLY 

PART 1 - GENERAL UPS 

1.1 SUMMARY UPS 

A. This specification describes the operation and functionality of a continuous duty, three-phase,  solid-state, 
static Uninterruptible Power Supply (UPS) hereafter referred to as the UPS.  All UPS systems shall be 
capable of being deployed in an N+1 redundant, scalable architecture. This UPS can be initially deployed 
as a single stand-alone (SA) UPS or installed with other like systems in a standard 19” four post IT 
enclosure for parallel capacity (PC) power applications from 12 to 60 kW, or installed with other like 
systems in a standard 19” four post IT enclosure for parallel redundant (PR) power applications from 12 to 
60 kW (N+1). Any system deployment shall comprise of hot swappable / user replaceable 12 kVA/12 kW 
electronics modules.  Each replaceable12 kVA/12 kW electronics module contains individual UPS system 
logic controls, a power factor corrected input power converter/rectifier, PWM inverter, continuous duty 
bypass static switch module and battery charging circuit. Each 12 kW system shall also comprise of hot 
swappable / user replaceable battery modules, individual user replaceable LCD interface display, 
intelligent automated maintenance bypass contactor, battery breaker, individual system input breaker, and 
output distribution breaker. Each 12 kW module shall contain two battery strings in parallel enhancing 
system reliability. The system shall be designed that all modules in parallel will all equally support the 
individual output distribution breakers and receptacle used to connect to independent output distribution 
modules (Rack Power Module).  

B. The UPS shall consist of the following pieces, as required by the project;  
C. UPS module(s) with internal battery and internal automated maintenance bypass  
D. Extended battery runtime modules 
E. Paralleling power bus system located in a typical IT enclosure 
F. Rack mountable power distribution modules 
G. Wall mounted maintenance bypass cabinet 
H. Other features as described in this specification.  

1. UPS modules, extended battery modules, rack mounted power distribution modules and power 
distribution units, shall be capable of installation in any EIA-310-D, or EIA-310-E four post 19” 
IT enclosure, with minimum depth of 30 inches. 

2. The paralleling power bus shall be ordered pre-installed in one EIA-310-D four post 19 inch, 24 
inch wide, 42U high equipment enclosure with a depth of 1070mm or 42 inches. The 6U electrical 
connection wireway can be specified to be installed in the bottom or top of the IT enclosure. 
  

I. In addition, this specification describes the following: 
1. Automated UPS maintenance bypass system and its operation with the rack mounted power 

distribution unit, hereafter referred to as the RPM or Rack Power Module.  
2. Parallel bus bar kit for installation in a standard EIA-310-D (E) enclosure. 
3. Rack level power management and distribution products. 
4. Software and connectivity solutions for integrating power system information into building or 

facility monitoring requirements. 
 

J. The UPS and associated equipment shall operate in conjunction with a primary power supply and an 
output distribution system to provide quality uninterrupted power and distribution for mission critical, 
electronic equipment loads.  

K. All programming and miscellaneous components for a fully operational system as described in this 
specification shall be provided as part of the System. 
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1.2 RELATED SECTIONS 

A. Section 26 08 00 “Start-up & Commissioning 
B. Section 019100  - Commissioning 

1.3 STANDARDS 

A. UL 1778 (Underwriters Laboratories) – Standard for Uninterruptible Power Supply Equipment.  Product 
safety requirements for the United States. 

B. CSA C22.2 No 107.1(Canadian Standards Association) – Commercial and Industrial Power Supplies.  
Product safety requirements for Canada. 

C. IEC 62040-1-1 (International Electrotechnical Commission) – Uninterruptible power systems (UPS) – 
Part 1-1:  General and safety requirements for UPS used in operator access areas. 

D. IEC 62040-1-2 (International Electrotechnical Commission) – Uninterruptible power systems (UPS) – 
Part 1-2:  General and safety requirements for UPS used in restricted access locations. 

E. IEC 62040-3 (International Electrotechnical Commission) – Uninterruptible power systems (UPS) – Part 
3:  Method of specifying the performance and test requirements. 

F. CISPR 22: FCC Rules and Regulations 47, Part 15, Class A (Federal Communications Commission) – 
Radio Frequency Devices. 

G. Where applicable, the UPS shall also be designed in accordance with publications from the following 
organizations and committees 
1. IEEE 587 (ANSI C62.41) Category A & B (International Electrical and Electronics Engineers) – 

Recommended practices on surge voltages in low voltage power circuits. 
2. NFPA 70E®: Standard for Electrical Safety in the Workplace® 
3. NEMA - National Electrical Manufacturers Association 
4. OSHA - Occupational Safety and Health Administration 
5. MIL-HDBK-217E (Military Handbook) – Reliability prediction of electronics equipment 
6. IEEE 519-1992 Standard Practices and Requirements for Harmonic Control in Electrical Power 

Systems. 
7. ISO 9001 
8. ISO 14001 

1.4 UPS MODES OF OPERATION 

A. Standard: Power strategy set for High Efficiency: Utilizing commercial AC power, the critical load shall 
be continuously supplied regulated and protected AC power.  The system shall power the load while 
regulating both voltage and frequency in compliance with the UPS output specifications.  The system shall 
derive power from the commercial AC source if the input source is within the specifications for the UPS 
input. Upon loss of AC power or an event where the input AC source is not is tolerance the UPS shall 
supply DC power to the Inverter which will supply an output voltage in compliance with the output 
voltage specifications. System efficiency will be 97% or greater, over the range of 40% to 100% load. 
System efficiency will be 95% or better from 20 to 40% load.  The UPS shall be able to distinguish 
between upstream (utility) faults and downstream (load) faults, and react appropriately to protect and 
support the critical load, without interruption. When High Efficiency is utilized, the UPS must attenuate 
ANSI C62.41-type line transients to within IEC and ITIC limits. During standard operation the AC source 
shall provide power for the loads in conjunction with charging the battery.  

B. Normal: Power strategy set for Normal: Utilizing commercial AC power, the critical load shall be 
continuously supplied regulated and protected AC power.  The system shall power the load while 
regulating both voltage and frequency in compliance with the UPS output specifications.  The system shall 
operate in double conversion mode of operation unless forced or commanded to battery mode, bypass 
mode, high efficiency more or system off. The system shall derive power from the commercial AC source 
and shall supply DC power to the Inverter in conjunction with charging the battery. All systems shall be 
capable of changing between normal and high efficiency modes from the front panel of the UPS system. 
There shall be no time restraints for normal mode operation.  
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C. Battery: Upon failure of the commercial AC power, the critical load shall continue to be supplied AC 
power by the system, which shall obtain power from the batteries without any operator intervention.  
Continuous operation of the critical load shall never be jeopardized during the failure or restoration of the 
commercial AC source.   

D. Charger: Upon restoration of the commercial AC or back-up generation source, the charger shall recharge 
the batteries and simultaneously supply power to the input power converter (rectifier) which provides 
power to the Inverter.  This shall be an automatic function and shall cause no interruption to the critical 
load.  

E. Static Bypass: Each UPS power module shall incorporate a continuous duty static bypass to provide 
transfer of critical load from the inverter output to the bypass source. This transfer, along with its 
retransfer, shall have no effect on the operation of the critical load. In the event of an emergency, this 
transfer shall be an automatic function. 

F. Maintenance Bypass: Each UPS module shall be equipped with an intelligent automated internal make-
before-break maintenance bypass to isolate the UPS during routine maintenance and service of the UPS 
electronics or battery modules. The maintenance bypass shall be powered by a separate power supply, not 
part of the removable electronics module.  

1.5 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 
SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 
instructions, product storage and handling requirements, and similar data for each product specified below 
as required to demonstrate compliance with specified requirements and provide complete application 
information. 
1. Product Data:  Provide information for each type of product specified. 

C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 
manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to 
describe the work.   
1. Submittal shall include: 

a. Bill of materials. 
b. Installation information, including weights and dimensions. 
c. Drawings and details for requested optional accessories. 
d. Installation and user manual including:  

1) Instructions for storage, handling, examination, preparation, installation, and start-up 
of UPS. 

2) Instructions for operating the system 
 

e. Equipment drawings 
f. Interconnection Drawings 
g. Terminal locations for power and control connections.  
h. Battery Wiring Diagram 
i. System single-line operation diagram. 
j. UPS One-Line Drawings 
k. Equipment Outline Drawings 
l. Accessory Wiring Diagrams 

 
D. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post – consumer content. 
2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
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4. Comply with recycling program and waste management procedures. 
 

E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 
not limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

PART 2 - PRODUCT 

2.1 DESIGN REQUIREMENTS 

A. UPS basis of Design Powerware Blade UPS as manufactured by Eaton Corporation 
B. The UPS shall be sized for 24 kW /24 kVA load  
C. The UPS system shall/ have N+1 redundancy. 
D. The UPS battery shall be sized for minimum of 18 minutes runtime at a Power Factor of .9 for a 24 kW 

load. 

2.2 SYSTEM CHARACTERISTICS 

A. System Capacity: The system shall be rated for full kW output in the following configurations: 
1. 24kW/kVA (N+1) – using four (3) 12kW UPS systems 

 
B. When power strategy is set for Normal, all 208V systems will automatically adjust mode to power 

strategy - High Efficiency, if the load on the system exceeds 10kW per 12 kW system module, or 83% of 
capacity, for support of the load up to 12 kW per module. Power strategy will then automatically return to 
Normal, once load is reduced below 10kW or 83% of capacity. All N+1 configurations will include fully 
isolated and redundant logic controls, electronics modules, battery systems, static switch assemblies, and 
automatic maintenance bypass. 
1. Input Specifications: 

a. AC Input Nominal Voltage: 208Y/120V, 3 Phase, 4 wire plus ground 60 Hz. 
b. AC Input Voltage Window (range before re-transfer from battery):  
c. System loading less than 83% or 10kW per 12 kW module: 157vac to 246vac, line to line, 

(-24/+18%), without using stored energy mode. 
d. System loading greater than 83% or 10 kW per module: 192 to 220vac, line to line, (-

8/+6%) without using stored energy mode. 
e. Transfer to battery window is typically 3 – 5% wider that re-transfer to compensate for 

hysteresis.  
f. Maximum Frequency Range: (automatically set upon start-up) 
g. 60 Hz operation: 55-65 Hz before switching to battery operation 
h. 50 Hz operation: 45 to 55 Hz before switching to battery operation 
i. Input Power Factor: 
j. While operating in High Efficiency: > .97 with active PFC IT  loads  
k. While operating in Normal: > .99 operating from IGBT based input power converter 
l. Input Current Distortion (with no additional passive filter) 
m. While operating in HE: < 10% typical with active power factor   corrected (PFC) IT loads 
n. While operating in Normal: < 5% operating from input power converter, with PFC and 

Non-PFC loads. 
o. Current inrush: No transformer magnetizing inrush in standard UPS 
p. From start or retransfer from battery: Shall not exceed connected load inrush 
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q. For parallel systems: Upon retransfer from battery each UPS module shall delay transfer to 
the incoming source for a minimum of 500ms (1/2 second) from the retransfer of the 
preceding UPS module on the same parallel bus. 
 

2. Output Specifications: 
a. AC Output: 208Y/120V, 3 Phase, 4 wire plus ground, 60 Hz. 
b. AC Output Voltage Distortion: Max. 3% @ 100% Linear Load. 
c. AC Output Voltage Window: Selectable 

1) Conformance to ITIC curve, 187 vac to 229 vac L to L 
2) Typical per ITE Power supply regulation window: 180 vac to 229 vac L to L 

 
d. Voltage Transient Response: 

1) HE operation: Dependent upon input mains source, however typically maintains 
voltage within output specification window +/- 1% maximum for 0-100% or 100% to 
0 load step 

2) Normal operation: +/- 6% RMS maximum for 0-100% or 100% to 0 load step 
3) Reserve energy mode: +/- 6% RMS maximum for 0-100% or 100% to 0 load step 

 
e. Voltage Transient Recovery within <50 milliseconds 
f. Static transfer duration 

1) With mode set to high efficiency:  typical 2-3 ms 
2) With mode set to normal: 0 ms 

 
g. Output Voltage Harmonic Distortion: Stored energy or inverter operation 

1) <3% THD maximum and 1% single harmonic for a 100% linear load 
2) <5% THD maximum for non-linear load described in IEC 62040-3 

 
h. Phase Angle Displacement: 

1) 120 degrees  +/- 1 degree for balanced load 
2) 120 degrees  +/- 1 degrees for 50% imbalanced load 
3) 120 degrees  +/- 3 degrees for 100% imbalanced load 

 
i. Overload Rating 

1) Normal Operation 
a) 125% for one minute 
b) 110% for ten minutes 
c) 105% continuous 

 
2) Bypass Operation 

a) 125% continuous 
b) 1000% for 500 milliseconds 

 
j. System AC-AC Efficiency: Power Strategy set to High Efficiency >97.5% at 100% load, 

with nominal input voltage and frequency. 
k. System AC-AC Efficiency: Power Strategy set to Normal >91.5% at 83% load, with 

nominal input voltage and frequency. 
l. Output Power Factor Rating: 0.9 lead to 0.7 lag  

1) The UPS output shall not require derating for purely resistive or power factor corrected 
loads (PF of 1).  The output kW and kVA ratings of the UPS shall be equal.  For loads 
exhibiting a power factor of .9 leading to .7 lagging no derating of the UPS shall be 
required. 
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C. Environmental 
1. Storage Ambient Temperature:  -40°F to 158°F (-40°C to 70°C) 
2. Operating Ambient Temperature:  +32°F to 104°F (0°C to 40°C).  (25°C is ideal for most battery 

types) 
3. Relative Humidity:  5 to 95% Non-condensing 
4. Altitude:  Maximum installation with no derating of the UPS output shall be 3300 feet (1000m) 

above sea level. 
 

D. Input Power Converter 
1. The input power converter for each 12kW system is housed within the removable electronics 

module. This electronics module shall also contain the system control logic, continuous duty static 
switch and continuous duty inverter. The input power converter   shall constantly receive power 
from the mains input to the system, to provide the necessary UPS power for precise regulation of 
the DC link voltage to the inverter and battery charger, therefore maintaining regulated output 
power. 

2. Input Current Total Harmonic Distortion:  The input current ITHD shall be actively controlled by 
the input power converter while operating from the converter in normal operational mode. The 
input ITHD shall be less than 5% at full system load. 

3. Magnetization Inrush Current:  If provided with an optional isolation transformer or PDU/System 
Bypass, system inrush shall be limited to 10 times the nominal input current of the transformer. 

4. Input Current Limit: 
a. The input converter shall control and limit the input current draw from utility to 130% of 

the UPS output. With mains deviation of up to +18%/ -10% of the nominal input voltage 
the UPS shall be able to support 100% load, charge batteries at 10% of the UPS output 
rating, and provide voltage regulation per the output voltage specification in 2.2.C. 

b. When installed in a parallel configuration the UPS systems shall adjust charge levels to 
ensure batteries are properly charged, without compromising the parallel bus bar capacity 
rating, or upstream breaker ratings. 
 

5. Redundancy:  When installing systems in a parallel redundant (PR) configuration, the system shall 
include redundant input converters, each with semiconductor fusing, and logic controlled 
contactors to remove a failed module from the power bus. 

6. Battery management system: The UPS shall contain a battery management system with the 
following features: 
a. Battery Recharge: The battery management system shall provide a three-step charging 

process. These periods shall be recognized as constant current, constant voltage and rest. 
After recharging batteries to full capacity, UPS shall isolate the charging circuit from the 
battery.  Continual float charging of the battery shall not be allowed, therefore reducing the 
possibility of positive grid corrosion, and increasing expected battery life. 

b. Battery Runtime Monitoring: The battery management system shall monitor battery and 
provide status to end user of battery run time via front panel, serial/network 
communications, or both.  Run time calculations to be based on load demand and analysis 
of battery health. 

c. Battery Health Monitoring: UPS shall continuously monitor battery health and the UPS 
will provide warnings visually, audibly and/or via serial/network communications when 
battery capability falls below 80% of original capacity.  Battery testing may also be user 
initiated via the front panel or serial communications. 

d. Parallel connected systems shall independently monitor their battery voltage during 
discharge. Each system shall communicate with other systems on the parallel bus, sending 
information about current battery conditions (voltage). Each UPS shall be able to adjust 
output load based upon its own battery voltage, therefore systems with incorrectly 
connected, weak or failed batteries shall assume less load ensuring maximum runtime out 
of the connected battery. Adjusting output loading based on battery voltage shall not allow 
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a UPS inverter to exceed more than 100% of its rated capacity. Individual battery string 
voltage during discharge shall attempt to stabilize at +/- 1vdc when compared to other 
systems connected on the same output parallel bus. 

e. The battery charging circuit shall remain active when in any normal mode of operation or 
while in static bypass mode. 
 

7. Back-feed Protection:  Each UPS shall provide a UL1778 approved back-feed protection scheme. 
 

E. Output Inverter 
1. The UPS output inverter shall be used to regulate the output voltage to operate in conjunction with 

the connected IT load equipment. The output inverter shall use IGBT driven power converters, 
operating at high frequency to limit the effects of step loads and reduce the operating audible noise 
from the system. In both double conversion operation and battery operation, the output inverters 
shall create an output voltage independent of the mains input voltage. Input voltage anomalies 
such as brown-outs, spikes, surges, sags, and outages shall not affect the continued operation of 
the critical load. 

2. Overload Capability:  The output inverter shall be capable of supporting 300% overload for a short 
period, in attempt to clear any short-circuit on the output. The UPS inverter shall remain 
operational for one (1) minute if a steady-state overload condition of up to 125% is seen on the 
output of the system. If the overload persists past the outlined time limitation, the critical load will 
be automatically switched to the static bypass output of the UPS. In the event the static switch 
exceeds its overload capability, the UPS shall activate the automated maintenance bypass to 
continue to support the overload until activation of an overcurrent protection device, or the 
overload condition is removed from the system. 

3. Inverter Output Isolation:  The output inverter shall be provided with a semi conductor fuse and 
output mechanical contactor to provide overcurrent protection and physical isolation of the 
inverter from the critical bus. This feature allows a failed inverter to remove itself from the critical 
bus while not affecting the operation of other parallel systems supporting the loads. Battery 
Protection:  Each UPS shall be capable of controlling battery discharge depth, with the additional 
feature of removing all DC power draw from the battery in case of an extended input power 
outage. This will ensure that the batteries will not be deeply discharged which could cause damage 
to the battery. 

4. Redundancy:  When installing systems in a parallel redundant (PR) configuration, the UPS shall 
be configured with redundant output inverters, each independently controlled from fully isolated 
logic control systems. The inverters shall be able to share output even if intra-module 
communication is lost between individual UPS modules. All UPS inverters shall utilize high speed 
semiconductor fusing, and logic controlled contactors to remove a failed inverter from the critical 
bus without affecting the output of the other modules on the bus. 
 

F. Static Bypass 
1. Each UPS system shall include a hot swappable static bypass switch. Static bypass operation will 

be based upon the system configuration, stand-alone single module (SA), parallel capacity system 
(PC), or parallel redundant system (PR). When deployed as a SA or PC UPS system, overloads 
exceeding the rating of the inverter, load fault, or internal failures shall automatically transfer the 
critical load to the commercial AC power. If a PR system is in overload the system will 
automatically determine if all available systems are capable of handling the overload, and if so the 
system will remain in normal operation. If the overload or load fault exceeds the capability of all 
connected systems each modules internal static bypass switch shall automatically transfer the 
critical load to the commercial AC power. If an internal failure occurs on a PR system, the system 
affected by the fault will automatically remove itself from the critical output bus, ensuring the 
critical load is protected by the remaining systems operating in normal operation, with no transfer 
to static bypass initiated. If a mode change to static bypass was the result of an overload or load 
fault, the system shall automatically return to normal operation once the condition is has cleared. 
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No-break transfer between operating modes shall be capable of being initiated manually from the 
front display of any parallel connected system. Each UPS shall constantly monitor the bypass 
input source voltage, and inhibit potentially unsuccessful transfers to static bypass from taking 
place. 

2. The design of the static switch power path shall consist of Silicon Controlled Rectifiers (SCR) 
with a minimum continuous duty rating of 125% of the UPS output rating. 

3. Automatic Transfers:  An automatic transfer of load to static bypass shall take place whenever the 
load on the critical bus exceeds the overload rating of the UPS. Automatic transfers of the critical 
load from static bypass back to normal operation shall take place when the overload condition is 
removed from the critical bus output of the system. Automatic transfers of load to static bypass 
shall also take place if for any reason the UPS cannot support the critical bus. 

4. Manual Transfers:  Manually initiated transfers to and from static bypass shall be initiated through 
the UPS display interface. All parallel connected systems shall transfer to static bypass 
simultaneously upon request from one system display. 

5. Overloads:  The static bypass shall be rated and capable of handling overloads equal to or less than 
125% of the rated system output continuously. For instantaneous overloads caused by inrush 
current from magnetic devices, or short circuit conditions, the static bypass shall be capable of 
sustaining overloads of 1000% of system capacity. 

6. Redundancy:  The static bypass switch shall be incorporated into each UPS Module, so PR 
systems will include redundancy in the Static switch function. 

7. Modular Design: The static switch assembly shall be incorporated in the electronics module 
therefore reducing mean time to repair (MTTR). 
 

G. System Protection 
1. Back-feed protection: As a requirement of UL1778, back-feed protection in the static bypass 

circuit shall also be incorporated in the system design. Back-feed protection shall be a function of 
a mechanical contactor in series with the bypass SCR(s). The back-feed contactor shall open 
immediately upon sensing a condition where back-feeding of the static switch by any source 
connected to the critical output bus of the system is occurring. Shorted SCRs in the static bypass 
assembly will cause the back-feed protection to activate. 

2. Parallel connected system protection: Parallel connected systems shall include a redundant 
communication method for detecting if a single UPS module has initiated a transfer to bypass, 
which will cause all systems to transfer to static bypass mode. This communication method is used 
in event the primary communication between parallel connected modules fails. 
 

H. Maintenance Bypass 
1. Each 12kW UPS system shall include an automated internal maintenance bypass, which will allow 

hot-swappable replacement of logic control, input converter (rectifier), output converter (inverter), 
battery modules and static bypass switch. Parallel connected UPS modules shall be capable of full 
removal and replacement if necessary. Maintenance bypass operation will be based upon the 
system configuration, stand-alone single module (SA), parallel capacity system (PC), or parallel 
redundant system (PR). When deployed as a SA or PC UPS system, conditions requiring 
maintenance bypass operation shall force all connected systems to the maintenance bypass mode. 
This shall be an automated process, with activation coming from either a command from the front 
panel, or when a display panel RJ45 connector is unplugged from the electronics module. 
Overloads exceeding the rating of the static switch shall automatically transfer the critical load 
through the maintenance bypass to the commercial AC power. PR systems can be commanded to 
maintenance bypass through the front panel, however automated transfer to maintenance bypass 
by unplugging one display will be inhibited as long as it does not force other connected systems 
into an overload condition. If a front display is unplugged in PR configuration, the UPS module 
will take itself off-line allowing all other connected systems to support the critical load in normal 
operation. Overloads of the static bypass on PR systems will automatically transfer the critical 
load to the commercial AC power. If an internal failure occurs on a PR system, the system 
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affected by the fault will automatically remove itself from the critical output bus, ensuring the 
critical load is protected by the remaining systems operating in normal operation, with no transfer 
to static or maintenance bypass initiated. Each UPS shall constantly monitor the maintenance 
bypass input source voltage, and inhibit potentially unsuccessful transfers to maintenance bypass 
from taking place. 
 

I. Output Power Distribution 
1. Each 12kW UPS module shall provide power to an output connector on the rear of the UPS 

chassis. This connector shall be protected by a properly sized breaker (50A), limiting the output of 
each UPS module to its rating. This output connector shall be wired internally so that anytime it is 
attached to the parallel bus system; the connector shall be supported by all UPS modules on the 
parallel bus. The connector shall be capable of supporting loads connected to it even in event the 
electronics and battery modules are removed. This connector shall also be designed so that the 
internal UPS electronics module will support the loads on the output connector in event of a 
parallel bus failure. The output connector shall be monitored by the UPS controls per the 
information in section 2.8.c.d. 
 

J. Display and Controls 
1. System control and information network interconnections 

a.  Any UPS installed as a parallel system shall connect to a digital monitoring network so 
information about system voltage, current and power measurements can be accessed from 
any system display. This network shall not be needed to ensure proper system 
synchronization or load balancing control for each module on the output power bus. This 
network will allow accumulated or single system information to be displayed on any 
system display. The network will also allow for full system operating mode changes to be 
controlled from any display. Each UPS shall also be capable of individual module control 
though its own independent display. 

b. Each UPS module installed in parallel shall include a digital monitoring network card, 
using industry standard control area network (CAN) architecture. This control architecture 
allows systems to operate in electrically noisy environments with extremely high 
reliability. This network allows accumulation of information between systems and mode 
control selection for all connected systems. The digital networking card will require a tool 
to install securely in each UPS module. 

c. Cabling for the UPS monitoring network shall consist of interconnecting cable 
(ANSI/TIA/EIA-568-A, Category 5e) segments secured at each UPS with an interlocked 
8P8C modular plug (RJ45). All information network interconnections shall be made on 
independent control area network (CAN) cards, which are inserted in an independently 
controlled and powered communication slot on each UPS module. Each of these 
interconnection cables shall serve as the physical layer for the UPS information network. 
This network cable shall be included by the manufacturer with every control area network 
card purchased. And shall not require tools to install. 

d. A secondary independent control network shall be connected to each UPS module to allow 
system mode control changes in case of failure on the digital monitoring network. This 
network will ensure that if any UPS, in a parallel connected system, is in the bypass 
operating mode that all systems on the parallel output power bus must also be in that same 
operating mode. This redundancy is used to ensure that even in event of the primary digital 
network failure that no unsafe conditions exist for personnel working on the upstream 
electrical system. 

e. The secondary control network consists of a non-shielded twisted pair cable that shall daisy 
chain between paralleled UPS modules.  The twisted pair cables shall come assembled with 
a two pin female connector, used to plug into a male connector header located on the back 
chassis of each UPS module. These male pins shall be recessed into the chassis to prevent 
damage during shipping or use. Each UPS module shall have two connection points that 
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shall not be located on the network communication card and shall be isolated from the card. 
UPS modules in the bottom-most and top-most positions shall only have one cable 
connection. Any UPS modules located in-between two other modules will have two 
connected cables, one to the module below and one to the module above the said module. 
This twisted pair cable shall be included by the manufacturer with every control area 
network card purchased, and will not require tools to install. 

f. The length of all the interconnecting cable segments for each network shall be 
approximately 45 centimeters. 
 

2. UPS performance with loss of control wiring interconnections 
a. With the complete loss of digital network communications all UPS modules shall have the 

capability to support the critical load up to their rated load, with no reduction in system 
operational capability. 

b. With the complete loss of the digital and analog network communications, all UPS 
modules shall have the capability to support the critical load up to their rated load; however 
capability to switch modes to static bypass will be inhibited. 

c. With the complete loss of one or both of the UPS communication networks, each UPS 
module shall have the capability to detect an internal failure and remove itself from the 
paralleled UPS bus. 

d. Control in this method eliminates the need for system wide synchronization control signals, 
therefore eliminating any possibility of a synchronization control failure causing the entire 
system to go off line or remove power from the critical load. 

e. It shall not be possible for a failure in the controls of one UPS power module to propagate a 
failure into other UPS power modules. 
 

3. Front Panel Display: The UPS shall include a front panel display consisting of a graphical LCD 
display with backlight, four status LED’s, and a four-key keypad. The LCD shall display a mimic 
screen of power flow through the UPS system when programmed for this function. The keypad 
keys shall be menu driven per the function being performed. 
a. Graphical LCD display: Includes basic language (English and local selectable languages), 

display of unit function and operating parameters. It shall be used to signify the operating 
state of the UPS, for indicating alarms, for changing operations control parameters and set 
points. The graphical display shall have a real time clock which will stamp events with 
event type and time information, reviewable in the logged data menus. 
1) Local language packages available: 
2) English, Spanish, German (Standard) 
3) Four status LED’s, which indicate: 
4) Alarms, with a red LED 
5) On Battery, with a yellow LED 
6) On Bypass, with a yellow LED 
7) Power On, with a green LED 

 
b. Four-Key Multifunction Keypad: UPS shall have keypad to allow user to: 

1) Adjust UPS parameters 
2) View UPS metered data 
3) View all parallel UPS systems metered data 
4) View alarm and inverter logs 
5) Change UPS operational modes of the individual module 
6) Change operational modes of all parallel connected systems 
7) Turn individual UPS systems on and off 
8) Turn all parallel connected systems on or off  
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c. Metered Data:  The following metered data, shall be available on the alphanumeric display: 
1) Input:  

a) Voltage Line to Neutral 
b) Voltage Line to Line 
c) Frequency 

 
2) Battery:  

a) Voltage 
b) Current 
c) Runtime 

 
3) Output:  

a) Voltage Line to Neutral 
b) Voltage Line to Line 
c) Current 
d) Frequency 
e) Power kW 
f) Power kVA 
g) Power factor (pf) 

 
4) Parallel System: 

a) kW [by unit] 
b) kW [Parallel total] 

 
5) Load Receptacle: 

a) Voltage Line to Line 
b) Frequency 
c) Power kW 
d) Power kVA 
e) Current  

 
d. Event log: The display unit shall allow the user to display a time and date stamped log of 

the 100 most recent status and alarm events. Each event will be time stamped with Year, 
Month, Day, Hour, Minute, Second of occurring event. 

e. The system shall be capable of displaying the following system status information: 
1) System Normal 
2) High Efficiency Power: % 
3) Battery Resting 
4) Battery Floating 
5) UPS in Parallel mode 
6) Parallel Unit Number 
7) Units on Parallel Bus 
8) Units on Load 

 
f. The system control functions shall have the following capability 

1) Go to Normal Mode 
2) Go to Bypass Mode 
3) Turn UPS On/Off 
4) Turn system UPS On/Off 
5) Start Battery Test 
6) Start Display Test 
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g. The following system information shall be available from the front display 
1) UPS Type 
2) UPS Part Number 
3) UPS Serial Number 
4) UPS Firmware Revision 
5) UPS Display Firmware Revision 
6) UPS CAN Bridge Firmware Revision 

 
h. Alarms and system information:  The display unit shall allow the user to display a log of all 

active alarms. The following minimum set of alarm conditions shall be available: 
1) On Battery 
2) Battery Low 
3) On Bypass 
4) Bypass Unavailable 
5) Battery Breaker Open 
6) Battery Connection 
7) Overload 
8) Over-temperature 
9) Site Wiring Fault 
10) The UPS does not provide the expected backup time 
11) Power is not available at the UPS output receptacle 
12) The UPS does not start 
13) The UPS does not turn off 
14) The UPS operates normally, but some or all of the protected equipment is not on 
15) Battery test failed 
16) Battery test pending 
17) Battery test did not run 
18) Battery test aborted 
19) The UPS does not transfer to Bypass mode 
20) Check Parallel Board 
21) Abnormal output voltage at startup 
22) Selective Trip 
23) Redundancy Loss Due to Overload 
24) Configuration Error and the UPS does not start. 

 
i. System Configuration: The following shall be configurable from the display unit: 

1) Set Date and Time 
2) Display Contrast 
3) Change Language 
4) Relay Configuration 
5) Signal Inputs 
6) Serial Port Configuration 
7) Parallel Operation Settings 
8) Modem Configuration 
9) Battery Setup 
10) Power Strategy (normal or high efficiency) 
11) Start Screen 
12) User Password 
13) Audible Alarms 
14) Unsynchronized Transfer to Bypass 
15) Transfer to Bypass When Overload 
16) Automatic Start Delay 
17) Control Commands from X−Slot 1 
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18) Control Commands from X−Slot2 
19) X−Slot Signal Input Activation Delay 
20) Site Wiring Fault Notice 
21) Input Range 
22) Reset Custom Event Settings 
23) REPO Configuration 

 
j. Communication Interface Board: A communication interface board shall provide the 

following communication ports which can be used simultaneously: 
1) Communication Card Slots: 

a) Each UPS shall provide (2) communication slots in the back of the system 
allowing for additional connectivity options, including SNMP/Web, AS/400 
relays, Modbus, etc 

b) SNMP/Web and HS/400 relay cards shall be provided with UPS. 
 

2) Serial communications (via RS-232) with manufacturer-supplied power management 
software package RS232 Serial Port #1 

3) REPO Input, N/O and N/C connections for connection to isolated contact on room 
EPO switch: 

a) Each module in a PC or PR configuration shall require a separate EPO 
connection, ensuring failure of one EPO connection does not cause entire 
system shutdown. 
 

4) Two programmable signal inputs shall be programmable for the following system 
control: 

a) ABM Resting (Charger disable) 
b) Remote ON/OFF 
c) Remote Go To Normal 
d) Force UPS to Static Bypass (External Bypass Interface) 
e) External Battery Breaker Status (Disconnect notice) 

 
5) Summary alarm relay output 

 
K. Battery 

1. The UPS battery shall be of modular construction made up of user replaceable, hot swappable, 
battery modules with approved over-current protection.  Each UPS module shall contain a 
minimum of two parallel battery strings therefore reducing the chance of a single battery failure 
causing complete loss of runtime. Each 12kW UPS in a parallel capacity (PC) or parallel 
redundant (PR) configuration shall have independent battery systems, with independent battery 
breakers therefore reducing any chance of a single point of failure in the DC bus.  

2. The battery jars housed within each removable battery module shall be of the Valve Regulated 
Lead Acid (VRLA) type. The battery case shall be made of flame retardant material rated as 
UL94-V0. 

3. The UPS shall incorporate a battery management system to automatically monitor the health of the 
battery system.  This UPS shall notify the user via the front panel and serial/network 
communications in the event that a failed or weak battery is found. 

4. Each 12kW UPS module shall have an independent 70A DC breaker for isolation of all internal 
and external battery modules to the DC bus. The UPS module shall notify the user if the DC 
breaker is in the off position. 
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2.3 PARALLELING BUS SYSTEM 

A. A parallel bus bar system shall provide in a standard EIA-310-D four post 19” IT enclosure measuring 42 
inches (1050mm) deep, 80 inches (2030mm) tall (42U) and 24 inches (600mm) wide. The parallel bus 
shall be rated for a maximum of 60kW N+1 of output power, allowing up to six (6) UPS modules to be 
connected to it in one enclosure. The enclosure shall include full length side panels, castors and split rear 
door. Cable entry into the enclosure shall be capable from top, bottom or sides without effecting front or 
rear door operation. The parallel bus shall include a 6U high power wiring area with multiple conduit 
landing areas appropriate for installation in raised or non-raised floor applications. The wireway area shall 
be available in either a top of cabinet, or bottom of cabinet configuration. The bus bar system is different 
between a top and bottom wireway configurations, so they are not user capable of conversion from top to 
bottom or vice versa modification. The parallel bus shall include both input and output bussing systems 
with fully rated power connections located in the wiring area. The parallel bus system shall include UL 
approved touch safe connectors, for easy installation and/or removal (hot swap) of individual UPS 
modules while power is still applied to the critical output bus. UPS system installation procedures shall be 
capable of being completed by the user or other designated personnel. 
1. Input Specifications: 

a. Maximum continuous input current rating shall be 180A @ 208Vac 
b. Maximum input OCP protection per NEC 80% deratings shall be 225A 
c. Input lugs shall be compression type. 

 
2. Output Specifications: 

a.  Maximum continuous output current rating shall be 167A @ 208Vac, (60kVA) 
b. Maximum output OCP protection per NEC 80% deratings shall be 225A 
c. Output lugs shall be compression type. 

2.4 POWER DISTRIBUTION SYSTEM 

A. The UPS module output connector on the rear of the UPS chassis shall be designed to interface to a rack 
mounted power distributions system. Each rack mounted power distribution system (when installed on 
paralleled UPS modules), shall be protected by all systems on the AC output bus. This power distribution 
system shall be modular and scalable in relationship to the upstream UPS system modules. 

2.5 EXTENDED RUNTIME BATTERY 

A. Extended runtime for the UPS shall be provided for each module. These extended battery runtime 
modules (EBM) will come in a standard rack mount design, with capability to go into any EIA-310-D, or 
EIA-310-E four post 19” IT enclosure, with minimum depth of 30 inches. Each EBM shall be 3U (5.20 in 
/ 132 mm ) in height, 26 in ( 660 mm) depth, and 17.2 in (437 mm) width. Each EBM shall come with a 
standard four post rail mounting kit to ensure easy slide in installation into the rack or enclosure. EBMs 
shall be capable of mounting into the same enclose that houses the UPS modules, server equipment or 
RPMs, except enclosures configured with a 60kW N+1 UPS system will consume all 42U of available 
rack space. Each EBM will include a cord assembly that allows plug in capability to the rear of the UPS 
system or other like EBMs. Each EBM shall include a matching input connector that allows easy tool-less 
“daisy chaining” of additional EBM modules by plugging them together. The DC output of each EBM 
shall be protected by an over-current protection device (breaker) with capability of being reset without 
tools. The cord length of the EBM will be 36” to allow easy installation above or below any UPS, or when 
connecting to parallel UPS systems. When connecting to parallel UPS systems the EBMs will be designed 
to go into standard racks to the left of the UPS cabinet. This configuration will allow use of the standard 
cable length, however in cases where additional cable length is needed; an optional 36” jumper shall be 
available. Up to four (4) Extended Battery Modules shall be capable to be added to the standard UPS 
system for increased battery runtime greater than 30 minutes. 
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2.6 WALL MOUNTED SYSTEM MAINTENACE BYPASS  

A. A wall mounted system maintenance bypass shall be provided to allow bypassing of the UPS system in 
case of maintenance needs on the UPS paralleling bus bar system or full UPS tower. This cabinet will 
include three breakers to allow make before break transfer of the connected load to a second source 
without disruption to the load.  
1. General Requirements 

a. Standards:  
1) The maintenance bypass module shall be designed, tested, and manufactured in 

accordance with the latest applicable standards of UL 1778 4th edition; CSA C22.2, 
No. 107.3  

2) The cabinet shall be constructed and installed in accordance with all applicable current 
sections of NEMA, ANSI, IEEE, and NFPA® codes 
 

b. Storage, handling, and maintenance: 
1) Equipment shall be handled and stored in accordance with the manufacturer’s 

instructions. One copy of these instructions shall be included with the equipment at 
time of shipment 
 

c. Qualifications  
1) The manufacturer shall have produced similar electrical equipment for a period of 10 

years 
 

d. Manufacturers: 
1) The maintenance bypass cabinet shall be from Eaton Corporation 

 
e. Ratings as indicated on the cabinet: 

1) kVA rating: 60 kVA for matching to 60 kVA UPS system 
2) Nominal current: 225A 
3) Input: 208 vac Three-phase, 4 wire, plus ground 
4) Frequency: 60 Hz 
5) Fault Current: 65 kAIC at 240V 

 
f. Cabinet construction 

1) The cabinet shall be made from enclosure-grade steel 
2) The cabinet shall be capable of top, bottom and side cable entry and exit 
3) The cabinet shall include removable top and bottom conduit landing plates 

 
g. Bypass construction 

1) Bypass shall be constructed of three molded case circuit breakers (MCCB ) 
a) UPS Input Breaker (225A) 
b) Maintenance Bypass Breaker (225A) 
c) UPS Output Breaker (225A) 

 
2) Bypass shall include a mechanical interlock device to force the user to close the 

maintenance bypass breaker before turning off the UPS output breaker, or close the 
UPS output breaker before turning off the maintenance bypass breaker 
 

h. UPS connectivity 
1) The electrical contractor shall install all power cabling between the UPS system and 

maintenance bypass cabinet. 
2) The manufacturer shall include communication cables between the UPS tower and 

maintenance bypass cabinet that will force an indicator lamp in the Maintenance By-
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pass Cabinet to illuminate any time the UPS electronic modules are in a bypass mode 
of operation.   

3) The Maintenance By-Pass Cabinet shall include a push button device that will force 
the connected UPS systems to internal bypass, therefore illuminating the UPS on 
bypass indicator on the maintenance bypass module  

4) The Maintenance By-Pass Cabinet shall include a simple power flow diagram on the 
front of the panel, with corresponding power available lamps at the UPS input, UPS 
output and maintenance bypass output positions 

5) All indicator lamps shall be long life LED type, with removable/replaceable fuses from 
the front of the cabinet 

6) The Maintenance By-Pass Cabinet shall include a contact that will force any connected 
UPS systems into a bypass mode any time the maintenance bypass breaker (MBB) is 
closed. This contact will also hold the UPS from returning to normal operation until 
the MBB is opened. 

7) The UPS system shall indicate and annunciate that the maintenance bypass system is 
engaged, therefore locking out the UPS from transferring back to normal operation  

8) The Maintenance By-Pass Cabinet shall have connection for a remote EPO 
connection. The EPO shall require a momentary contact closure to shunt trip the 
maintenance bypass breaker. 

9) The Maintenance By-Pass Cabinet shall include a single N/O and N/C auxiliary 
contact on all three power breakers. These contacts shall be rated to handle up to 5A @ 
250 vac 

10) All auxiliary contacts and EPO connections shall be terminated at a terminal block in 
the power wiring area of the module    

2.7 SOFTWARE AND CONNECTIVITY 

A. The UPS manufacturer shall be capable of providing three separate levels of system management for the 
data center. The following is a list of levels and their functionality: 
1. Basic single UPS system operation, management and graceful load shutdown software to be included 

with every UPS shipped and/or is available from the manufacturers public web portal with the most 
recent release 

a. The included UPS software shall have automatic model detection of the manufacturer’s 
current models of UPS systems as well as automatic detection for some competitive UPS 
models. 

b. The software shall provide sequential shutdown to further help network administrators 
determine what sequence to shut down servers during an extended power outage. 

c. The shutdown software shall be capable of being used completely unknown to the user at 
the display, for use on point of service or other public environments where not relevant to 
involve the user 

d. The software shall automatically detect time used on battery and calculate the cost savings 
of the UPS by not subjecting the user to downtime. 

e. Software Compatibility, the supplied with each UPS sold shall support graceful shutdown 
and remote monitoring for the following systems: 
1) Microsoft: Windows 2000 (Server, Advanced Server, Professional) Windows XP 

Home Windows XP Professional, Windows 2003 Server (Web, Small Business), 
Windows 2003 Server (Standard, Enterprise), Windows 2003 Server R2 (Standard, 
Enterprise), Windows Vista (Ultimate, Home Premium, Business), Windows XP on 
64-bit architecture, Windows Server 2008, Windows 7, Microsoft Hyper-V, Microsoft 
Hyper-V Server 

2) HP-UX v. 10.20, 11.0, 11i (11.11), 11i v1.6 (11.22), 11i v2 (11.23)  
3) BM AIX: v. 4.3.2 for RISC, v. 4.3.3 for RISC and PowerPC 3, v. 5.1, 5.2, 5.3 for 

PowerPC 3, v. 5.3 for PowerPC 5  
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4) Mac OS v. 10.2.x 10.3.x, 10.4.x, 10.5x 
5) Red Hat 7.2, 8.0 9.0, Red Hat Enterprise Linux 3 and 4 (ES and AS),Red Hat 

Enterprise Linux 4 (ES, AS, and Desktop), Red Hat Enterprise Linux AS v. 2.1 and v. 
3 2, Fedora Core 5 

6) SCO Unix OpenServer v. 5.0.6, 5.0.7 
7) SGI Irix (MIPS) v. 6.5.2.x 
8) Sun Solaris v. 7, 8, 9, 10 for SPARC, v. 7, 8, 9, 10 for Intel 
9) SuSE Linux v. 7.2, 8.0, 8.2, 9.0, 9.3, 10.0, SuSE Enterprise Linux Server 8 and 9 
10) Fedora Linux – Core 5, 6 
11) Ubuntu Linux v. 6.10 
12) Novell NetWare v. 5.0, 5.1, 6.0, 6.5 (must upgrade to latest SP) 
13) VMWare ESX v. 3.5 (Linux Kernel 2.4), ESXi v. 3.5, 4.0 / vSphere Management 

Assistant VMA 4.0, VMware®’s vCenter™ server 
14) Cisco Unified Communications Manager 4.3 

 
f. Optional data center, Windows®-based client/server software package (Power Xpert) that 

provides real-time monitoring of critical power conditions for the entire enterprise down to 
a single channel or parameter of the UPS. It is specifically designed to support multiple 
UPS systems in the data center including: 
1) Real-time, enterprise-wide monitoring analyzes critical power conditions and identifies 

problems 
2) Drill-down monitoring of individual meter or status for the UPS isolates the issue and 

speeds diagnosis 
3) Monitoring via client (local or remote), server or the  Web (computer or PDA) 

provides easy “anywhere/anytime” access 
4) Scalable architecture (single/multi server) allows network managers the flexibility to 

monitor power conditions from within each  LAN or monitor multiple LANs from a 
centralized, master client 

5) Alarm notification through alphanumeric paging and/or SMTP email speeds corrective 
action 

6) Customizable alarms tailor notification to user needs 
7) Powerful data collection, graphing and report writing toolset provide trend analysis 

and diagnosis of chronic power problems. 
 

2. UPS monitoring and management 
a. Network management: An Ethernet WEB/SNMP and ModBus TCP network 

communication adaptor shall be available to allow one or more network management 
systems (NMS) to monitor and manage the UPS in TCP/IP and/or ModBus network 
environments. SNMP information shall be available in the standard management 
information base (MIB) data, which can be used by network management software 
programs. SNMP information shall be provided in DOS and UNIX "tar" formats. The 
WEB/SNMP interface adaptor shall be a hot swappable card capable of being inserted into 
any open UPS communication slot. 
1) Parallel connected UPS modules shall be able to be monitored from one WEB/SNMP 

card in any of the paralleled UPS communication slots. In this configuration all 
modules are monitored and managed as one UPS system. Individual UPS monitoring 
shall be capable by utilizing one communication card for all UPS modules paralleled 
on the parallel bus bar system. 
 

b. A single network management card shall have the capability of interfacing and delivering 
WEB/SNMP and ModBus TCP information concurrently 

c. Unattended shutdown shall be a function of the UPS reporting operating data to a network 
management device, so that IT systems can gracefully shut down. When utility AC is lost 
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and the UPS is operating on battery, information sent about battery runtime is used to 
determine if and when the IT systems should start their automatic shutdown. 

d. Each UPS system shall also be capable of using an RS232 port to communicate by means 
of serial communications to gracefully shut down one or more operating systems during 
operation on battery. 

e. A facilities management card with ModBus RTU shall be available as an option. 
f. Isolated potential free contacts shall be available with an optional relay                                                     

interface board. This relay interface board shall come if two different models, one for low 
voltage/low current applications and the other for voltages up to 250Vac and currents up to 
5A. Either relay interface board shall change relay states for UPS changes from the 
following list: 
1) Normal Operation 
2) Battery Operation 
3) Bypass Operation 
4) Common Fault 
5) Low Battery 
6) UPS Off. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental to 
proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have been 
corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer’s instructions. 

3.3 STANDARD EQUIPMENT WARRANTY 

A. Standard equipment warranty shall be five (5) years from the date of substantial completion. 

3.4  FACTORY ASSISTED UPS STARTUP 

A. Provide factory assisted UPS start-up, factory trained service personnel shall perform the following 
inspections, test procedures, and on-site training: 
1. VISUAL INSPECTION 

a. Visually inspect all equipment for signs of shipping damage and/or foreign materials 
b. Observe type of ventilation, room cleanliness, use of proper signs and any safety related 

items that may be noteworthy 
 

2. MECHANICAL INSPECTION 
a. Check internal power connections in UPS module for tightness while observing proper 

safety precautions 
b. Check all control wiring terminations and plugs in UPS module for tightness and/or proper 

setting 
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c. Check to see that all factory connections, power modules, subassembly pans and legs are 
secure 

d. Inspect the auxiliary connections and devices connected to UPS system 
 

3. ELECTRICAL PRECHECK 
a. Check system for ground faults at all power inputs and outputs 
b. Check DC bus for short circuits and proper polarity 
c. Checks input and bypass power terminations for proper voltages and phase rotation inside 

all modules 
d. Check and adjust, if necessary, all power supply voltages 
e. Verify CTO and Serial numbers programmed into system match the equipment labels 

 
4. INITIAL UNIT ENERGIZATION 

a. Verify all system annunciations are in "go" condition 
b. Energize unit(s) and verify proper DC walkup and AC phase on 
c. Check DC link holding voltage, AC output voltages and output waveforms 
d. Check final DC link voltage and inverter AC output. Adjust if required 
e. Check for proper synchronization with bypass source 
f. Check voltage differences between inverter outputs and bypass source  
g. Power up all additional accessories (EBM/RPM) 

 
5. BATTERY SET-UP 

a. Determine common or separate battery set-up process and settings 
b. Check for proper cell interconnections with respect to polarity throughout battery 
c. Check battery configuration matches required unit configuration (voltage, polarity, number 

of cells per string) 
 

6. BRANCH CIRCUIT MONITORING SET-UP (if optionally purchased on RPM) 
a. Ensure installation configuration matches application 
b. Perform branch circuit breaker scheduling 
c. Check voltage and current calibrations 

 
7. OPERATIONAL INSPECTION 

a. Check proper system operation in Normal Mode, Bypass Mode, and Battery Mode 
b. Check system transitions between operating modes 
c. Check multi-module operations 
d. Verify system calibrations and adjust as necessary 

 
8. FUNCTIONAL TEST 

a. Switch on utility power at UPS connection point 
b. Energize UPS and verify no alarms are present (or have been corrected and cleared) 
c. Test Battery mode 
d. Simulate the loss of bypass when on battery testing 
e. Emergency transfer testing 
f. Configure UPS. 5.3.1. Select appropriate display language  
g. Set Date and Time 
h. Set number of EBMs 
i. Building Alarms testing  
j. Local and Remote Emergency Power Off testing 

 
9. INSPECTION COMPLETION 

a. Ensure dead fronts and door panels are reinstalled 
b. System will be left in normal mode when environmental controls are operational 
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c. Conduct on-site customer system operation training 
d. Final EEPs, calibration EEPs, meters report, service log, and configuration reports will be 

downloaded and stored 
e. Startup data forms and reports are available as required 
f. Clean up tools and debris around the system 
g. Register the warranty if applicable 

3.5 MANUFACTURER FIELD SERVICE 

A. The UPS manufacturer shall have a worldwide service organization, consisting of factory trained field 
service personnel to perform start-up, preventative maintenance, and service of the UPS system and power 
equipment. The service organization shall offer 24 hours a day, 7 days a week, 365 days a year service 
support 

B. Replacement parts: Parts shall be available through the worldwide service organization    24 hours a day, 
7 days a week, and 365 days a year.  The worldwide service organization shall be capable of shipping 
parts within 4 working hours or on the next available flight, so that the parts may be delivered to the 
customer site within 24 hours 

3.6 MAINTENANCE CONTRACTS 

A. A complete offering of preventative and full service maintenance contracts for the UPS    system and the 
battery system shall be available. All contract work shall be performed by Eaton authorized trained service 
personnel 

B. Contracts shall be available for both Monday through Friday, normal business hours next day response,  
and seven days a week, any hour with up to two (2) hour response time 

3.7 TRAINING 

A. UPS service training: Provided on-site UPS service training first responder course shall be provided from 
the UPS manufacturer. The service training workshop shall include a combination of lecture and practical 
instruction with hands-on sessions. The service training workshop shall include instruction about safety 
procedures, UPS operational theory, sub-assembly identification and operation, system controls and 
adjustment, preventative maintenance, and troubleshooting.   

B. Training shall NOT be supplied by the start up technician at the time of start-up.  A separate training 
session shall be scheduled with NJTA. Training Plan must be provided in advance, and issued to NJTA for 
review and approval prior to scheduling the training. 

C. Refer to specification section 017900, Demonstration and Training 
 

 
END OF SECTION 26 33 53 
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SECTION 26 36 23.1 - AUTOMATIC TRANSFER SWITCH AND BY-PASS ISOLATION 

PART 1 - GENERAL 

1.1 SCOPE 

A. Furnish and install automatic transfer and by-pass isolation switch (ATS/BPS) system(s) with number of 
poles, amperage, voltage, withstand and close-on ratings as shown on the plans.  Each automatic transfer 
shall consist of an inherently double throw power transfer switch mechanism and a microprocessor 
controller to provide automatic operation. All automatic transfer switches and controllers shall be the 
products of the same manufacturer. 

B. The automatic transfer switches and controls shall conform to the requirements of: 
1. UL 1008 - Standard for Transfer Switch Equipment 
2. IEC 947-6-1 Low-voltage Switchgear and Control gear; Multifunction equipment; Automatic 

Transfer Switching Equipment 
3. NFPA 70 - National Electrical Code 
4. NFPA 99 - Essential Electrical Systems for Health Care Facilities 
5. NFPA 110 - Emergency and Standby Power Systems 
6. IEEE Standard 446 - IEEE Recommended Practice for Emergency and Standby Power Systems 

for Commercial and Industrial Applications 
7. NEMA Standard ICS10-1993 (formerly ICS2-447) - AC Automatic Transfer Switches 
8. UL 508 Industrial Control Equipment 
9. related sections 

C. Related Sections include the following: 
1. 260501- Electrical General Provisions 
2. 260503-Electrical Related Work 
3. 260548- Vibration and Seismic Controls for Electrical Systems 
4. 260573- Short Circuit/Coordination Study 
5. 260800- Start-up and Commissioning 
6. 263213-Natural Gas Engine Alternator Set 
7. 019100 - Commissioning 

1.2 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 
Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 
sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 
and similar data for each product specified below.  Clearly indicate the proposed usage of each product.  

1. Automatic Transfer Switches 
2. Bypass Isolation Switches 
3. Accessories 

D. Shop Drawings:    Include plans, elevations, sections, details, and attachments to other work to describe 
the work.  Include: 

1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and 
frequency. 

2. Complete dimensioned outline drawing, showing overall length, width and height, equipment 
weight, ratings of equipment and installation clearances and restrictions. 

3. Mounting details and conduit access areas. 
4. Wiring diagrams. 

E. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 
1. Recycled content – documentation showing product supports pre and post – consumer content. 
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2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project 
is located. 

3. Proposed products are manufactured within a 500-mile radius of the project site and are 
considered to be a locally produced material which supports regional materials and resources. 

4. Comply with recycling program and waste management procedures. 
 

F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 
not limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

PART 2 - PRODUCTS 

2.1 MECHANICALLY HELD TRANSFER SWITCH 

A. Basis of design ASCO 7000 Series automatic transfer switch.   
B.  Automatic transfer switch shall be as manufactured by ASCO or equal by Russell Electric, Eaton. 
C. The transfer switch shall be electrically operated and mechanically held.  The electrical operator shall be 

a momentarily energized, single-solenoid mechanism.  Main operators which include overcurrent 
disconnect devices, linear motors or gears shall not be acceptable.  The switch shall be mechanically 
interlocked to ensure only two possible positions, normal or emergency. 

D. All transfer switch sizes shall use only one type of main operator for ease of maintenance and 
commonality of parts. 

E. The switch shall be positively locked and unaffected by momentary outages, so that contact pressure is 
maintained at a constant value and contact temperature rise is minimized for maximum reliability and 
operating life. 

F. All main contacts shall be silver composition.  Switches shall have segmented, blow-on construction for 
high withstand and close-on capability and be protected by separate arcing contacts. 

G. Inspection of all contacts shall be possible from the front of the switch without disassembly of operating 
linkages and without disconnection of power conductors. Switches shall have front removable and 
replaceable contacts.  All stationary and moveable contacts shall be replaceable without removing power 
conductors and/or bus bars. 

H. Designs utilizing components of molded-case circuit breakers, contactors, or parts thereof, which are not 
intended for continuous duty, repetitive switching or transfer between two active power sources are not 
acceptable. 

I. Where neutral conductors must be switched as shown on the plans, the AS shall be provided with fully 
rated overlapping neutral transfer contacts.  The neutrals of the normal and emergency power sources 
shall be connected together only during the transfer and retransfer operation and remain connected 
together until power source contacts close on the source to which the transfer is being made.  The 
overlapping neutral contacts shall not overlap for a period greater than 100 milliseconds.   

2.2 BYPASS-ISOLATION SWITCH 

A. A two-way bypass-isolation switch shall provide manual bypass of the load to either source and permit 
isolation of the automatic transfer switch from all source and load power conductors.  All main contacts 
shall be manually driven. 

B. Power interconnections shall be silver-plated copper bus bar.  The only field installed power connections 
shall be at the service and load terminals of the bypass-isolation switch.  All control interwiring shall be 
provided with disconnect plugs. 
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C. Separate bypass and isolation handles shall be utilized to provide clear distinction between the functions.  
Handles shall be permanently affixed and operable without opening the enclosure door.  Designs 
requiring insertion of loose operating handles or opening of the enclosure door to operate are not 
acceptable. 

D. Bypass to the load-carrying source shall be accomplished with no interruption of power to the load (make 
before break contacts).  Designs which disconnect the load when bypassing are not acceptable.  The 
bypass handle shall have three operating modes: "Bypass to Normal," "Automatic," and "Bypass to 
Emergency." The operating speed of the bypass contacts shall be the same as the associated transfer 
switch and shall be independent of the speed at which the manual handle is operated.  In the "Automatic" 
mode, the bypass contacts shall be out of the power circuit so that they will not be subjected to fault 
currents to which the system may be subjected.   

E. The isolation handle shall provide three operating  modes: "Closed," "Test," and "Open." The "Test" 
mode shall permit testing of the entire emergency power system, including the automatic transfer 
switches with no interruption of power to the load.  The "Open" mode shall completely isolate the 
automatic transfer switch from all source and load power conductors.  When in the "Open" mode, it shall 
be possible to completely withdraw the automatic transfer switch for inspection or maintenance to 
conform to code requirements without removal of power conductors or the use of any tools. 

F. When the isolation switch is in the "Test" or "Open" mode, the bypass switch shall function as a manual 
transfer switch.   

G. Designs requiring operation of key interlocks for bypass isolation or ATSs which cannot be completely 
withdrawn when isolated are not acceptable.  

2.3 MICROPROCESSOR CONTROLLER 

A. The controller’s sensing and logic shall be provided by a single built-in microprocessor for maximum 
reliability, minimum maintenance, and the ability to communicate serially through an optional serial 
communication module. 

B. A single controller shall provide twelve selectable nominal voltages for maximum application flexibility 
and minimal spare part requirements.  Voltage sensing shall be true RMS type and shall be accurate to ± 
1% of nominal voltage.  Frequency sensing shall be accurate to ± 0.2%.  The panel shall be capable of 
operating over a temperature range of -20 to +60 degrees C and storage from -55 to +85 degrees C. 

C. The controller shall be connected to the transfer switch by an interconnecting wiring harness.  The 
harness shall include a keyed disconnect plug to enable the controller to be disconnected from the transfer 
switch for routine maintenance. Sensing and control logic shall be provided on multi-layer printed circuit 
boards.  Interfacing relays shall be industrial grade plug-in type with dust covers. The  panel shall be 
enclosed with a protective cover and be mounted separately from the transfer switch unit for safety and 
ease of maintenance. The protective cover shall include a built-in pocket for storage of the operator’s 
manuals. 

D. All field connections shall be wired to a common terminal block to simplify field-wiring connections. 
E. The controller shall meet or exceed the requirements for Electromagnetic Compatibility (EMC) as 

follows: 
1. EN 55011:1991      Emission standard - Group 1, Class A 
2. EN 50082-2:1995     Generic immunity standard, from which: 
3. EN 61000-4-2:1995   Electrostatic discharge (ESD) immunity 
4. ENV 50140:1993     Radiated Electro-Magnetic field immunity 
5. EN 61000-4-4:1995   Electrical fast transient (EFT) immunity 
6. EN 61000-4-5:1995   Surge transient immunity 
7. EN 61000-4-6:1996   Conducted Radio-Frequency field immunity 
8. IEEE472 (ANSI C37.90A)   Ring Wave Test. 

2.4 ENCLOSURE 

A. The ATS shall be furnished in a freestanding, floor mounted Type 1 enclosure unless otherwise shown on 
the plans. 
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B.  All standard and optional door-mounted switches and pilot lights shall be 16-mm industrial grade type or 
equivalent for easy viewing & replacement.  Door controls shall be provided on a separate removable 
plate, which can be supplied loose for open type units. 

2.5 CONTROLLER DISPLAY AND KEYPAD 

A. A four line, 20 character LCD display and keypad shall be an integral part of the controller for viewing 
all available data and setting desired operational parameters.  Operational parameters shall also be 
available for viewing and limited control through the serial communications input port.  The following 
parameters shall only be adjustable via DIP switches on the controlller: 

1. Nominal line voltage and frequency 
2. Single or three phase sensing 
3. Operating parameter protection 
4. Transfer operating mode configuration; Open transition. 
5. All instructions and controller settings shall be easily accessible, readable and accomplished 

without the use of codes, calculations, or instruction manuals. 

2.6 VOLTAGE, FREQUENCY AND PHASE ROTATION SENSING 

 
A. Voltage and frequency on both the normal and emergency sources (as noted below) shall be continuously 

monitored, with the following pickup, dropout and trip setting capabilities (values shown as % of nominal 
unless otherwise specified): 

 
B. Repetitive accuracy of all settings shall be within ± 0.5% over an operating temperature range of -20°C to 

60°C. 
C. Voltage and frequency settings shall be field adjustable in 1% increments either locally with the display 

and keypad or remotely via serial communications port access. 
D. The controller shall be capable (when activated by the keypad or through the serial port) of sensing the 

phase rotation of both the normal and emergency sources.  The source shall be considered unacceptable if 
the phase rotation is not the preferred rotation selected (ABC or CBA). 

E. Source status screens shall be provided for both normal & emergency to pro-vide digital readout of 
voltage on all 3 phases, frequency, and phase rotation. 

2.7 TIME DELAYS 

A. An adjustable time delay of 0 to 6 seconds shall be provided to override momentary normal source 
outages and delay all transfer and engine starting signals.  Capability shall be provided to extend this time 
delay to 60 minutes by providing an external 24 VDC power supply. 

B. A time delay shall be provided on transfer to emergency, adjustable from 0 to 60 minutes, for controlled 
timing of transfer of loads to emergency. 

C. Two time delay modes (which are independently adjustable) shall be provided on re-transfer to normal.  
One time delay shall be for actual normal power failures and the other for the test mode function.  The 
time delays shall be adjustable from 0 to 60 minutes.  Time delay shall be automatically bypassed if the 
emergency source fails and the normal source is acceptable. 

D. A time delay shall be provided on shut down of engine generator for cool down, adjustable from 0 to 60 
minutes. 

Parameter Sources Dropout / Trip Pickup / Reset 
Undervoltage N&E,3φ 70 to 98% 85 to 100% 
Overvoltage N&E,3φ 102 to 115% 2% below trip 
Underfrequency N&E 85 to 98% 90 to 100% 
Overfrequency N&E 102 to 110% 2% below trip 
Voltage unbalance N&E 5 to 20% 1% below dropout 
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E. A time delay activated output signal shall also be provided to drive an external relay(s) for selective load 
disconnect control.  The controller shall have the ability to activate an adjustable 0 to 5 minute time delay 
in any of the following modes: 

1. Prior to transfer only. 
2. Prior to and after transfer. 
3. Normal to emergency only. 
4. Emergency to normal only. 
5. Normal to emergency and emergency to normal. 
6. All transfer conditions or only when both sources are available. 

F. All time delays shall be adjustable in 1 second increments, except the extended parallel time, which shall 
be adjustable in .01 second increments. 

G. All time delays shall be adjustable by using the LCD display and keypad or with a remote device 
connected to the serial communications port. 

2.8 FEATURES 

A. A three position momentary-type test switch shall be provided for the test / automatic / reset modes.  The 
test position will simulate a normal source failure.  The reset position shall bypass the time delays on 
either transfer to emergency or retransfer to normal. 

B. A SPDT contact, rated 5 amps at 30 VDC, shall be provided for a low-voltage engine start signal.  The 
start signal shall prevent dry cranking of the engine by requiring the generator set to reach proper output, 
and run for the duration of the cool down setting, regardless of whether the normal source restores before 
the load is transferred. 

C. Auxiliary contacts, rated 10 amps, 250 VAC shall be provided consisting of one contact, closed when the 
ATS is connected to the normal source and one contact closed, when the ATS is connected to the 
emergency source. 

D. LED indicating lights (16 mm industrial grade, ttyyppee  1122) shall be provided; one to indicate when the ATS 
is connected to the normal source (green) and one to indicate when the ATS is connected to the 
emergency source (red). 

E. LED indicating lights (16 mm industrial grade, type 12) shall be provided and energized by controller 
outputs. The lights shall provide true source availability of the normal and emergency sources, as 
determined by the voltage sensing trip and reset settings for each source. 

F. Provide the ability to select “commit/no commit to transfer” to determine whether the load should be 
transferred to the emergency generator if the normal source restores before the generator is ready to 
accept the load. 

G. Terminals shall be provided for a remote contact which opens to signal the ATS to transfer to emergency 
and for remote contacts which open to inhibit transfer to emergency and/or retransfer to normal.  Both of 
these inhibit signals can be activated through the keypad or serial port. 

H. An Inphase monitor shall be provided in the controller.  The monitor shall control transfer so that motor 
load inrush currents do not exceed normal starting currents, and shall not require external control of 
power sources. The inphase monitor shall be specifically designed for and be the product of the ATS 
manufacturer. The inphase monitor shall be equal to ASCO Feature 27. 

I. The controller shall be capable of accepting a normally open contact that will allow the transfer switch to 
function in a non-automatic mode using an external control device. 

J. Engine Exerciser - The controller shall provide an internal engine exerciser. The engine exerciser shall 
allow the user to program up to seven different exercise routines.  For each routine, the user shall be able 
to: 

1. Enable or disable the routine. 
2. Enable or disable transfer of the load during routine. 
3. Set the start time: 

a. Time of day 
b. Day of week 
c. Week of month (1st, 2nd, 3rd, 4th, alternate or every) 
d. Set the duration of the run. 
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K. At the end of the specified duration the switch shall transfer the load back to normal and run the generator 
for the specified cool down period.  A 10-year life battery that supplies power to the real time clock in the 
event of a power loss will maintain all time and date information. 

L. System Status - The controller LCD display shall include a “System Status” screen which shall be readily 
accessible from any point in the menu by depressing the “ESC” key a maximum of two times.  This 
screen shall display a clear description of the active operating sequence and switch position.  For 
example, 

1. Normal Failed 
2. Load on Normal 
3. TD Normal to Emerg 
4. 2min15s 

 
M. Controllers that require multiple screens to determine system status or display “coded” system status 

messages, which must be explained by references in the operator’s manual, are not permissible. 
N. Self Diagnostics - The controller shall contain a diagnostic screen for the purpose of detecting system 

errors.  This screen shall provide information on the status input signals to the controller which may be 
preventing load transfer commands from being completed. 

O. Communications Interface – The controller shall be capable of interfacing, through a serial 
communication module, with a network of transfer switches, locally (up to 4000 ft.) or remotely through 
modem serial communications.  Standard software specific for transfer switch applications shall be 
available by the transfer switch manufacturer. This software shall allow for the monitoring, control and 
setup of parameters. 

P. Data Logging – The controller shall have the ability to log data and to maintain the last 99 events, even in 
the event of total power loss.  The following events shall be time and date stamped and maintained in a 
non-volatile memory: 

1. Event Logging 
a. Data and time and reason for transfer normal to emergency. 
b. Data and time and reason for transfer emergency to normal. 
c. Data and time and reason for engine start. 
d. Data and time engine stopped. 
e. Data and time emergency source available. 
f. Data and time emergency source not available. 

 
2. Statistical Data 

a. Total number of transfers. 
b. Total number of transfers due to source failure. 
c. Total number of days controller is energized. 
d. Total number of hours both normal and emergency sources are available. 

 
Q. Communications Module - A full duplex RS485 interface shall be installed in the ATS controller to 

enable serial communications.  The serial communications shall be capable of a direct connect or multi-
drop configured network. This module shall allow for the seamless integration of existing or new 
communication transfer devices. The serial communication interface shall be equal to ASCO Accessory 
72. 

R. Provide Indicator features 18B and 18G to provide indication to BMS system that “Normal” and 
“Emergency” 3-phase power is available. Each feature shall provide a two-pole, double-throw contacts 
that operate when the monitored source voltage is present at the terminals. 

S. Provide features 14a/14b to provide auxiliary contacts to be monitored by the BMS system to monitor the 
switch position. This feature shall provide four sets of two-pole, double-throw contacts that operate when 
the monitored source voltage is present at the terminals. 

T. Provide load shed feature 30A for future use by client. 
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2.9 WITHSTAND AND CLOSING RATINGS 

A. The ATS shall be rated to close on and withstand the available RMS symmetrical short circuit current at 
the ATS terminals with the type of overcurrent protection shown on the plans. 

B. The ATS shall be UL listed in accordance with UL 1008 and be labeled in accordance with that standard's 
1½ and 3 cycle, long-time ratings.  ATS which are not tested and labeled with 1½ and 3 cycle (any 
breaker) ratings and have series, or specific breaker ratings only, are not acceptable. 

PART 3 - EXECUTION 

3.1 TESTS AND CERTIFICATION 

A. The complete ATS shall be factory tested to ensure proper operation of the individual components and 
correct overall sequence of operation and to ensure that the operating transfer time, voltage, frequency 
and time delay settings are in compliance with the specification requirements. 

B. Upon request, the manufacturer shall provide a notarized letter certifying compliance with all of the 
requirements of this specification including compliance with the above codes and standards, and 
withstand and closing ratings.  The certification shall identify, by serial number(s), the equipment 
involved.  No exceptions to the specifications, other than those stipulated at the time of the submittal, 
shall be included in the certification. 

C. The ATS manufacturer shall be certified to ISO 9001 International Quality Standard and the 
manufacturer shall have third party certification verifying quality assurance in design/development, 
production, installation and servicing in accordance with ISO 9001. 

3.2 SERVICE REPRESENTATION 

A. The ATS manufacturer shall maintain a national service organization of company-employed personnel 
located throughout the contiguous United States.  The service center's personnel must be factory trained 
and must be on call 24 hours a day, 365 days a year. 

B. The manufacturer shall maintain records of each switch, by serial number, for a minimum of 20 years. 

3.3 INSTALLATION 

A. The contractor shall install equipment per manufacturer’s requirements and contract drawings. 
B. All necessary hardware to secure the ATS in place shall be provided by contractor. 
C. The equipment shall be installed and checked in accordance with manufacturers written instructions.  

This shall include but not be limited to: 
1. Check to ensure that the pad is level to within a ¼”.  Level pad surface as required. 
2. Check to ensure all cables are torqued to the manufacturer’s requirement. 
3. Secure equipment to the equipment pad. 

3.4 COMMISSIONING 

A. Field test and verify proper operation of automatic transfer switch. 
B. Field test and verify all pick-up and drop-out settings and sensing relays. 

3.5 TRAINING 

A. Training shall NOT be supplied by the start up technician at the time of start-up.  A separate training 
session shall be scheduled with NJTA. Training Plan must be provided in advance, and issued to NJTA 
for review and approval prior to scheduling the training. 

B. Refer to specification section 017900, Demonstration and Training 
  

END OF SECTION 26 36 23.1 
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SECTION 26 36 23.2 - MANUAL TRANSFER SWITCH 

PART 1 - GENERAL REQUIREMENTS 

1.1 SCOPE: 

A. Contractor shall furnish, deliver, install and test the manual transfer switches as specified herein and in 
accordance with the drawings. 

1.2 QUALITY ASSURANCE: 

A. Manual transfer switch shall be UL listed and labeled under the UL 1008 standard. 
B. Manual transfer switch manufacturer shall provide a complete factory assembled, wired and tested 

manual transfer switch.   
C. Manual transfer switch shall be factory Hi-pot tested for a period of not less than 60 seconds. 
D. Manual transfer switch installation shall meet all applicable NEC standards. 

1.3 SUBMITTALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 
Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 
sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 
and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

D. Shop Drawings 
1. Product Data: Submit manufactures product literature, technical specifications, application 

instructions and similar data for each product specified below.  Clearly indicate the proposed 
usage of each product. 
a. Contractor shall submit manufacturer’s drawings and data of manual transfer switches for 

Engineer’s approval prior to start of fabrication.  Drawings and data shall include, as a 
minimum, dimensioned general arrangement drawings and wiring diagrams, UL listing 
information including UL control or file number, component data, mounting provisions, 
conduit entry locations and installation instructions. 

E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 
limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
a. Certified as-built General Arrangement drawings and Wiring Diagram. 
b. Materials / Component List including part numbers. 
c. Maintenance and service requirements. 
d. Certificate of Compliance and hi-pot test data. 

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 
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1.4 WARRANTY 

A. Manual transfer switches shall be covered by manufacturer’s warranty for a minimum period of (1) one 
year after shipment from manufacturer. 

PART 2 - PRODUCTS 

2.1 GENERAL: 

A. All equipment shall be new. 
B. Manual transfer switch manufacturer must have produced and sold manual transfer switches as a standard 

product for a minimum of (3) years. 
C. Manual transfer switches shall be molded case circuit breaker type; knife switch or fused switches are not 

acceptable. 
D. Contractor shall be responsible for the equipment until it has been installed and is finally inspected, tested 

and accepted in accordance with the requirements of this Specification. 
E. Manual transfer switches shall be StormSwitch as manufactured by ESL Power Systems, Inc. or equal as 

approved by the Engineer. 

2.2 MANUAL TRANSFER SWITCHES: 

A. Manual transfer switch shall consist of (2) two mechanically-interlocked molded case circuit breakers, 
cam-style male connectors, power distribution block and grounding terminals, all housed within a 
padlockable enclosure. 

B. Manual transfer switch enclosure shall be Type 3R, constructed of continuous seam-welded, powder 
coated galvanneal steel.  The main access shall be through an interlocked, hinged door that extends the 
full height of the enclosure.  Access for portable generator cables with female cam-style plugs shall be via 
cable entry openings in the bottom of enclosure.  A hinged flap door shall be provided to cover the cable 
openings when cables are not connected; the hinged flap door shall allow cable entry only after the main 
access door has been opened.  Enclosure shall be powder coated after fabrication; color shall be light gray 
RAL 7038.   

C. Cam-style male connectors (inlets) shall be UL Listed single-pole separable type and rated 400 amps at 
600VAC.  Cam-style male connectors shall be color coded.  Cam-style male connectors shall be provided 
for each phase and for ground, and shall also be provided for neutral.  Each of the phase cam-style male 
connectors within the enclosure shall be factory-wired to a molded case circuit breaker.  The ground cam-
style male connectors shall be bonded to the enclosure, and a ground lug shall be provided for connection 
of the facility ground conductor.  The neutral cam-style male connectors, if required, shall be factory 
wired to a power distribution block.  None of the cam-style male connectors shall be accessible unless 
both molded case circuit breakers are in the “OFF” position and the main access door is open. 

D. A power distribution block shall be provided for load-side field wiring.  The power distribution block 
shall be factory wired to the molded case circuit breakers. 

E. Molded case circuit breakers shall be UL Listed and the short circuit interrupt rating shall be a minimum 
of 35kAIC at 480VAC.  Trip rating of the molded case circuit breakers shall be as shown on the 
drawings.  One molded case circuit breaker shall be fed from permanent fix mounted generator set; the 
other molded case circuit breaker shall be fed from the cam-style male connectors to supply power from a 
portable generator.  Both molded case circuit breakers shall include UL Listed door-mounted operating 
mechanisms, preventing the opening of the main access door unless both breakers are in the “OFF” 
position.  Both molded case circuit breakers shall be mounted behind a deadfront panel.  The load-side of 
the molded case circuit breakers shall not be energizable unless the main access door is closed and one of 
the molded case circuit breakers is in the “ON” position.  The (2) molded case circuit breakers shall be 
safety interlocked by mechanical means to ensure that only one breaker can be closed at any given time. 

F. Manual transfer switch shall be suitable for use as service equipment in the USA. 
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PART 3 - EXECUTION  

3.0 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 
with Installer of materials and components specified in this Section and notify General Contractor in 
writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 
to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 
been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 
requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 
confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  
Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 
are acceptable to Installer. 

3.1 INSTALLATION: 

A. Prior to installation of manual transfer switches, Contractor shall examine the areas and conditions under 
which the manual transfer switch is to be installed and notify the Engineer in writing if unsatisfactory 
conditions exist. 

B. Manual transfer switch shall be installed as shown on the drawings and per the manufacturer’s written 
instructions.  In addition, the installation shall meet the requirements of local codes, the National 
Electrical Code and National Electrical Contractors Association’s “Standard of Installation”. 

C. Conduit entry into the manual transfer switch shall be by Contractor; Contractor shall furnish and install 
listed watertight conduit hubs, as manufactured by MYERS or T&B, for each conduit entry on the 
manual transfer switch.  The incoming hub size shall match the conduit size for feeders and ground as 
shown on the drawings.  The outgoing hub size shall match the conduit size for loads and ground as 
shown on the drawings.  Hubs shall be properly installed and tightened to maintain Type 3R integrity of 
the manual transfer switch enclosure. 

D. Contractor shall terminate feeder conductors, load conductors and ground per the manufacturer’s 
instructions.  Use copper wire only for all conductors and grounds.   All field wiring terminations shall be 
torqued as required per the instructions on the manual transfer switch’s power distribution block, circuit 
breaker & ground lug. 

3.2 FIELD TESTING: 

A. Prior to energizing manual transfer switch, the Contractor shall perform the following checks and tests as 
a minimum: 

1. Verify mounting and connections are complete and secure. 
2. Verify internal components and wiring are secure. 
3. Perform continuity check of all circuits. 
4. Perform 1,000 VDC megger test on feeder, load and ground cables.  
5. Verify deadfront is secure. 
6. With the manual transfer switch deadfront in place and the main access door closed and properly 

latched, actuate both Operator Mechanisms; verify only (1) breaker at a time can be turned to the 
“ON” position. 

7. Confirm operation of the manual transfer switch ground receptacle by attaching a plug to the 
manual transfer switch ground receptacle and then verify that the plug is grounded to the facility 
ground.  

8. With generator power applied, confirm operation of manual transfer switch by following 
directions on main access door. 

 
 

END OF SECTION 26 36 23.2 
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SECTION 26 41 13 - LIGHTNING PROTECTION SYSTEMS 
 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. The Drawings and General Provisions of the Contract, including, but not limited to General and 
Supplementary Conditions and Division 1 Specification Sections apply to all the work specified in this 
Division and its sections. 

B. This Division is a part of the entire set of Contract Documents and shall be coordinated with the 
applicable provisions of the other parts.  The following requirements clarify, amend or are in addition to 
the requirements set forth under the General Conditions and Division 1. 

1.2 REFERENCES 

A. In this Article, list only references that are used within other portions of this Section.  Use the full title of 
the standard.  If paragraphs containing these references are deleted in the text of the edited section, 
delete references here accordingly. 

B. Lightning Protection Institute (LPI): 
1. LPI 175, Lightning Protection Institute Installation Code. 

 
C. National Fire Protection Association (NFPA): 

1. NFPA 780, Lightning Protection Systems. 
 

D. Underwriters Laboratories (UL): 
1. UL 96, Lightning Protection Components. 
2. UL 96A, Installation Requirements for Lightning Protection Systems. 

1.3 RELATED SECTIONS 

A. Related Sections include the following: 
1. Division 07 – Metal Roof Panels 
2. Division 07 – Snow Guards 
3. Division 10 – Bird Control 
4. Section 26 05 26 Grounding and Bonding 
5. Section 26 43 13 Surge Protection Device 
6. Section 01 40 00 Quality Assurance and Control 

1.4 SUMMARY 

A. This Section specifies the lightning protection system for the building(s) or structure(s). This system 
provides safety for the building and occupants by preventing damage to the structure caused by 
lightning. The design of this system is to be in strict accordance with this section of the specification and 
all contract drawings that apply. 

B. The work covered under this section of the specifications consists of furnishing labor, materials and 
services required for the completion of a functional and unobtrusive UL Master Label lightning 
protection system approved by the architect and engineer. 

C. A firm actively engaged in the installation of Certified lightning protection systems and listed with 
Underwriters’ Laboratories, Inc., and the Lightning Protection Institute shall install the system. 

D. UL certification/labeling require inspection by their third-party field staff after completion of the 
installation. Contractor shall arrange for all required UL inspections, and pay all associated costs, and 
required fees for obtaining a UL Master label for the lightning protection system.  Upon completion of 
the lightning protection installation, the contractor shall provide to the owner an as-built drawing of the 
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system, along with copies of the LPI or U/L Certificates of completion.  

1.5 SYSTEM DESCRIPTION  

A. The entire lightning protection system shall be designed and installed in accordance with: 
1. Lightning Protection Institute (LPI) Standard #175 
2.  National Fire Protection Assoc. (NFPA) Document #780 
3. Underwriters’ Laboratories, Inc. (U/L) Standard #96A 

1.6 SUBMITTALS  

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 
Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 
sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 
and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

1. Air Terminals 
2. Ground Rods 
3. Wire and Cable 
4. Mounting Bases 
5. Mechanical Fasteners 
6. Adhesives 
7. Connectors 
8. Exothermic welds 
9. Accessories 

 
D. Shop drawings: 

1. Shop drawings showing the type, size, and locations of all equipment, grounds, cable routings, and 
other items required to provide a complete and operational lightning protection system. 

2. Provide coordination shop drawing with metal roof panel system, bird control, snow guards, and 
gutter system.  Coordinate roof penetrations, conceal vertical drops so they are not visible, and 
provide weather tight installation. 
a. The lightning protection layout plan shall be prepared to scale using architectural 

backgrounds.  It shall include all features of the roof and roof mounted equipment.  Actual 
locations for all air terminals, conductors, risers and ground rods shall be shown.  Layout 
drawing shall be minimum 1/8”=1’-0” scale with enlarged plans or details to fully depict 
the proposed installation.  Indicate location(s) of connection (bonding) of lightning 
protection system to building grounding electrode system. 

b. Details of proposed method of concealing conductors.   
c. Details of proposed methods of fastening. 
d. Details of any proposed penetrations. 

 
3. Lightning protection system manufacturer’s qualifications. 
4. Lightning protection system installer’s qualifications 

 
E. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post – consumer content. 
2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 
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F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but 
not limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES; 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA; 
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS; 
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 

1.7 RECORD DOCUMENTS 

A. Upon completion of the installation, submit the following: 
1. As-built shop drawings for the lightning protections system. 
2. UL Master Label. 

 
B. Complete shop drawings shall be submitted to the architect and engineer for approval prior to 

commencement of the installation. The shop drawing will show the extent of the system layout designed 
for the structure along with details of the products to be used in the installation. 

1.8 PERFORMANCE REQUIREMENTS 

A. Provide a complete, functional and unobtrusive lightning protection system as specified herein. 
1. Provide the standard product of a manufacturer regularly engaged in the production of lightning 

protection systems. 
2. Observe the limitations on areas of usage for aluminum cables and for copper and aluminum 

materials together as outlined in NFPA 780 and LPI 175. 
3. Install all systems in conformance with UL 96A requirements. 
4. Protect equipment on stacks and chimneys from corrosion, and size the equipment in accordance 

with LPI and UL requirements. 
 

B. Install all equipment in a neat workmanlike manner in the most inconspicuous manner possible. 
C. Coordinate work with building grounding electrode system. 
D. Provide a lightning protection system that conforms to the requirements of the Lightning Protection 

Institute and Underwriter’s Laboratories Standards for lightning protection systems. 
1. Provide LPI System Certification. 
2. Provide Underwriters' Laboratories, Inc. inspected, approved, and properly labeled equipment; and 

furnish a UL Master Label for the system. 
 

E. All work shall be concealed from view to the greatest extent possible.  All down leads shall be 
concealed.  No conduit or cable will be permitted to be installed on any exposed vertical face of the 
building or exposed on any exterior soffits.  The locations of down leads shall be identified, coordinated 
and submitted for approval prior to the construction of the building to establish paths for conduits which 
need to be concealed or embedded.  Any work installed on the face of the building will be removed and 
relocated at the Contractor’s cost.  A pre-installation conference shall be conducted for the work of this 
Specification Section.  Coordinated shop drawings are required to determine rough in and routing of all 
system wiring. 

1.9 QUALITY ASSURANCE  

A. The contractor shall furnish a U/L Certificate upon completion of the installation. 
B. The system installation shall be made under the supervision of an LPI Certified Master Installer, and the 

LPI System Certification shall be delivered upon completion of the installation. 
C. Authority’s Maintenance Department (AMD) Quality Control 

1. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work. 
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2. Contractor shall be responsible to request and secure AMD pre-functional and functional 
checklists as well as any other required documents. 

3. Electronic and hardcopy transmission of completed checklists and documents are required prior to 
final inspection. 

PART 2 -  PRODUCTS: 

2.1 STANDARD  

A. All materials shall comply in weight, size, and composition with the requirements of the UL 96 
Materials Standards. All equipment shall be UL listed and properly labeled. The system furnished under 
this specification shall be the standard product of a manufacturer regularly engaged in the production of 
lightning protection equipment. Equipment shall be the manufacturer’s latest approved design of 
construction to suit the application where it is to be used in accordance with accepted industry standards 
and with NFPA, LPI, & UL requirements. 

B. Basis of design Warren Lightning Rod Company. 
C. Acceptable Manufacturers:  

1. Warren Lightning Rod Company  
2. East Coast Lightning Equipment, Inc.  
3. Thompson Lightning Protection, Inc. 
4. Or Approved Equal  

2.2 MATERIALS  

A. Class I materials shall be used for systems on structures not exceeding 75 feet in height and Class II 
materials shall be used for systems on structures exceeding 75 feet above grade. 

1. Class I 
a. Air Terminals: Min. 3/8 inch (9.5 mm) diameter, solid. 
b. Main Conductors: Min. 187 pounds per 1000 feet, 17 AWG strand size, 59,500 cir. mils 

(278 g/m, 29 mm2) total cross sectional area. 
 

2. Class II 
a. Air Terminals: Min. 1/2 inch (12.7 mm) diameter, solid. 
b. Main Conductors: Min. 375 pounds per 1000 feet, 15 AWG strand size, 115,000 cir. mils 

(558 g/m, 58 mm2) total cross sectional area. 
 

B. Copper shall be of the grade ordinarily required for commercial electrical work, generally designated as 
being 95 percent conductive when annealed. Aluminum conductors shall be of electrical grade 
aluminum. 

C. Lightning protection materials shall be coordinated with building construction materials to assure 
compatibility. Aluminum lightning protection materials shall not be embedded in concrete or masonry, 
installed on or below copper surfaces, or used for the in-ground system. Copper lightning protection 
materials shall not be installed on aluminum surfaces. Copper system components within 2 feet of 
chimney exhausts shall be tin coated to protect against deterioration. 

D. Strike termination devices shall be provided to place the entire structure under a zone of protection as 
defined by the Standards. Air terminals shall project a minimum of 10 inches above protected areas or 
objects. Air terminals shall be located within 2 feet of exposed corners and roof edges. 

E. Metallic bodies having a thickness 3/16” or greater may serve as strike termination devices without the 
addition of air terminals. These bodies shall be made a part of the lightning protection system by 
connection(s) according to the Standards using main size conductors and bonding fittings with 3 square 
inches of surface contact area. 

F. Cable conductors shall provide a two-way path from strike termination devices horizontally and 
downward to connections with the ground system. Cable conductors shall be free of excessive splices 
and sharp bends. No bend of a conductor shall form a final included angle of less than 90 degrees nor 
have a radius of bend less than 8 inches. Structural elements and design features shall be used whenever 
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possible to minimize the visual impact of exposed conductors. 
G. Cable down conductors shall be concealed within the building construction enclosed within PVC conduit 

from roof to grade level. Down conductors shall be spaced at intervals averaging not more than 100 feet 
around the protected perimeter of the structure. In no case shall any structure have fewer than two down 
conductors. Where down conductors are exposed to environmental hazards at grade level, guards shall 
be used to protect the conductor to a point 6 feet above grade. 

H. Exposed cable conductors shall be secured to the structure at intervals not exceeding 3 feet – 0 inches. 
Fasteners, nails, screws, or bolts shall be of suitable configuration for the intended application and of the 
same material as the conductor or of electrolytically compatible materials. Galvanized or plated steels 
are not acceptable. 

I. Connectors and splicers shall be of suitable configuration and type for the intended application and of 
the same material as the conductors or of electrolytically compatible materials. 

J. Ground terminations suitable for the soil conditions shall be provided for each downlead conductor. 
Where the structural steel framework is utilized as main conductors for the system, perimeter columns 
shall be connected to the grounding system at intervals averaging 60 feet or less on the protected 
perimeter. For any structure in excess of 60 ft. in vertical elevation above grade, a ground loop 
interconnecting all ground terminals and other building grounded systems shall be provided. 

K. Common interconnection of all grounded systems within the building shall be accomplished using main 
size conductors and fittings. Grounded metal bodies located within the calculated bonding distance as 
determined by the formulas of the Standards shall be bonded to the system using properly sized bonding 
conductors. 

L. Surge suppression shall be provided at every system entrance to the structure to prevent massive 
lightning overvoltages from entering the structure. Additional surge protection for internal electronic 
equipment may be determined through cost-benefit analysis by a trained engineer. 
 

PART 3 - EXECUTION: 

3.1 STANDARD  

A. The installation shall comply with the requirements of NFPA 780, UL 96A, and LPI 175. 

3.2 ACCEPTABLE INSTALLERS  

A. The installing contractor company shall be listed with the Lightning Protection Institute, and 
Underwriters’ Laboratories, Inc. The installation contractor shall have personnel on staff Certified by the 
LPI as a Master Installer or Master Installer – Designer of lightning protection systems. LPI qualified 
staff shall provide supervision of the installation to the Standards. 

B. Member of the Lightning Protection Institute (LPI). 

3.3  INSTALLATION  

A. The installation of the lightning protection system components shall be done in a neat and workmanlike 
manner. 

B. Roof penetrations required for down conductors or for connections to structural steel framework shall be 
made using through-roof assemblies with solid bars and appropriate roof flashings. The roofing 
contractor shall furnish the methods and materials required at roofing penetrations of the lightning 
protection components and any additional roofing materials or preparations required by the roofing 
manufacturer for lightning conductor runs to assure compatibility with the warranty for the roof.  

C. UL certification requires inspection by their third-party field staff after completion of the installation. 
Upon completion of the lightning protection installation, the installing contractor shall provide to the 
owner an as-built drawing of the system, along with copies of the LPI or U/L Certificates of completion. 

D. If the protected structure is an addition to or is attached to an existing structure that does not have a 
lightning protection system, the contractor shall certify that the system installed complies with the 
requirements of the Standards, and advise the owner of the lightning protection work required on the 
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existing structure to obtain full certification for the structure. If the existing structure does have a 
lightning protection system, the contractor shall advise the owner of any additional work required on the 
existing system to bring it into compliance with current Standards and thus qualify for U/L certification. 

 
END OF SECTION 26 41 13 
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SECTION 26 43 13 – SURGE PROTECTION DEVICES 

 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The Surge Protection Device (SPD) covered under this section includes distribution panel surge 

protection devices (Type 2 also known as TVSS). 

B. Provide SPD located at Distribution and Branch Panels as indicated on drawing. 

C.  Contractor shall provide all labor, materials, equipment and incidentals as shown, specified and required 

to finish and install surge protection devises. 

1.2 RELATED SECTIONS 

A. Related Sections include the following: 

1. Section 01 40 00 Quality Assurance and Control 

2. Section 26 05 26 Grounding & Bonding 

1.3 SUBMITTALS 

A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 

SUBMITTAL PROCEDURES. 

B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application 

instructions, product storage and handling requirements, and similar data for each product specified 

below as required to demonstrate compliance with specified requirements and provide complete 

application information. 

1. Product Data:  Provide information for each type of product specified. 

 

C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in 

manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to 

describe the work.   

1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and 

frequency. 

 

D. Maintenance data. 

E. Warranties:  Sample of special warranties. 

F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 

1. Recycled content – documentation showing product supports pre and post - consumer content. 

2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 

3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 

4. Comply with recycling program and waste management procedures. 

 

G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 

1. Requirements of 017700 CLOSEOUT PROCEDURES. 

2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  

3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   

4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
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1.4 QUALITY ASSURANCE 

A. Reference Standard: Comply with the latest edition of the applicable provisions and recommendations of 

the following, except as otherwise stated in this document: 

1. ANSI/UL 1449 Third Edition: UL Standard for Surge Protection Devices 

2. UL 1283 

3. ANSI/IEEE C62.41, Recommended Practice for Surge Voltages in Low-Voltage AC Power 

Circuits 

4. ANSI/IEE C62.45, Guide for Surge Testing for equipment connected to Low-Voltage AC Power 

Circuits. 

5. IEEE 1100 Emerald Book 

6. NEMA LS-1, 1992-(R2000) Low Voltage Surge Protection Devises. 

7. National Fire Protection Association (NFPA 70: National Electrical Code 

 

B. Submittals/Quality Assurance – Submit the following 

1. Shop Drawings complete with all technical information. Package must include unit dimensions, 

installation instructions (detailed), Maintenance Manuel, recommended replacement parts list, 

wiring configuration. 

2. Copies of Manufacturer’s catalog data, technical information and specifications on equipment 

proposed for use. 

3. Copies of documentation stating that the Surge Protection Device is listed from a Nationally 

Recognized Testing Laboratory (NRTL)  (UL, ETL, etc) and are tested and multi-listed to UL 

1449 and UL 1283. 

4. Copies of actual let through voltage data in the form of oscillograph results for both ANSI/IEEE 

C62.41 Category C3 (combination wave) and B3 (Ring wave) tested in accordance with 

ANSI/IEEE C6245. 

5. Copies of Noise Rejection testing as outlined in NEMA LS1-1992 (R2000) Section 3.11. Noise 

rejection is to be measured between 50kHZ and 100MHz verifying the devices noise attenuation. 

Must show multiple attenuation levels over a range of frequencies. 

6. Copies of Surge Fuse Testing. Each unit shall be surge tested with fusing in series to verify that a 

transient of maximum surge current capacity/magnitude is fully suppressed without fuse failure, 

operation or degradation per NEMA LS1-1992 R2000) Section 3.9 

7. Copies of test reports from a recognized independent testing laboratory, capable of producing 

200KS surge current waveforms, verifying the suppressor components can survive published 

surge current rating on both a per mode and per phase basis using the ANSI/IEEE C62.41 impulse 

waveform C3 (8 x 20 microsecond, 20kV/10kA) Test data on an individual module is not 

acceptable. 

8. Copy of warranty statement clearly establishing the terms and conditions to the building/facility 

owner/operator. 

 

C. Authority’s Maintenance Department (AMD) Quality Control 

1. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work. 

2. Contractor shall be responsible to request and secure AMD pre-functional and functional 

checklists as well as any other required documents. 

3. Electronic and hardcopy transmission of completed checklists and documents are required prior 

to final inspection. 

PART 2 - PRODUCTS 

2.1 APPROVED MANUFACTURERS 

A. Atlantic Scientific Corporation, Powersmiths Pro Series, Joslyn, Advanced Protection Technologies, Inc., 

or equal. 

B. Basis of design Atlantic Scientific Corporation – ZoneDefender PRO Series 
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2.2 SERVICE ENTRANCE SUPPRESSORS 

A.  General 

1. The A.C. Voltage Surge Protective Devices shall be a high speed, high current solid-state device 

designed to protect electronic equipment and electrical systems from transient over voltages.  It 

shall limit the magnitude of a transient overvoltage present on the AC service or distribution 

power lines.  The suppressor shall provide continuous bi-polar, bi directional, non-interrupting 

protection and be capable of instant automatic reset with no degradation in protection capabilities.  

The suppressor shall be solid state, utilizing 40mm metal oxide arrestors (MOV’s).  Gas tubes are 

not acceptable.  It shall start to suppress the transient at a minimum of 115% of the peak voltage of 

the sinewave.  The suppressor assembly shall be installed in parallel of the service main 

disconnect, distribution or branch panel main lugs.  Connect the suppressor to over current 

protection sized with an AIC rating equal to or greater than the panel rating.  The suppressor shall 

be contained in an enclosure appropriate for the environmental application.  

 

B. Electrical Performance 

1. ANSI/IEEE Testing Minimum Requirements 

                                         SVR UL        VPR UL                 CAT B              CAT C High 

                                         1449 2nd        1449 3rd                 6kV/3kA          20kV/10kA 

              480Y/277             800V             1200V                      776V                     904V 

              208Y/120             400V              700V                       416V                     528V 

  

C. SPD specifics: 

1. The surge protection device shall be permanently wired through an over current device (specific 

size shall be specified by the manufacturer) installed in the service entrance electrical equipment 

(rated with the same electrical characteristics of the panel) with leads as short as possible and not 

to exceed 18 inches. 

 

2. Surge Protection Device Description - Modular Design with field replaceable modules and the 

following features and accessories: 

a. Fabrication using bolted compression lugs for internal wiring 

b. Replaceable bolt down modules per phase.  The use of single “Brick” Module and/or 

“Plug In” type module designs will not be accepted. 

c. Arrangement with wire connections to phase buses, neutral bus, and ground bus 

d.  200,000 AIC Fused Rotary Disconnect 

e. Remote Audio/ Visual Alarm Panel 

f. UL Listed 1283 Extended Power Range Filter 

g. Green/Red LED Indicator lights for power and protection status. 

h. Green = Power On / Protection Present     Red = Failure 

i. Normally Open / Normally Closed Form C Dry Contacts 

j. Surge Event Counter 

 

3. Peak Single-Impulse Surge Current Rating shall be 240kA per phase 

4. Standard unit housings shall be 16 gauge painted steel and match the NEMA rating of the panel 

board.  

5. Standard unit warranty must be for at least 15 years and be stated in the manufacturer’s literature. 

2.3 DISTRIBUTION PANEL SUPPRESSORS 

A. General 

1. The A.C. Voltage Surge Protective Devices shall be a high speed, high current solid-state device 

designed to protect electronic equipment and electrical systems from transient over voltages.  It 

shall limit the magnitude of a transient overvoltage present on the AC service or distribution 

power lines.  The suppressor shall provide continuous bi-polar, bi directional, non-interrupting 

protection and be capable of instant automatic reset with no degradation in protection capabilities.  

The suppressor shall be solid state, utilizing 40mm metal oxide arrestors (MOV’s).  Gas tubes are 
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not acceptable.  It shall start to suppress the transient at a minimum of 115% of the peak voltage of 

the sinewave.  The suppressor assembly shall be installed in parallel of the service main 

disconnect, distribution or branch panel main lugs.  Connect the suppressor to over current 

protection sized with an AIC rating equal to or greater than the panel rating.  The suppressor shall 

be contained in an enclosure appropriate for the environmental application.  

 

B. Electrical Performance 

1. ANSI/IEEE Testing Minimum Requirements 

                                        SVR UL          VPR UL                   CAT B              CAT C High 

                                        1449 2nd           1449 3rd                 6kV/3kA            20kV/10kA 

             480Y/277             700V               1000V                      825V                     950V 

             208Y/120             330V                600V                       456V                     550V 

  

C. SPD specifics: 

1. The surge protection device shall be permanently wired through an over current device (specific 

size shall be specified by the manufacturer) installed in the service entrance electrical equipment 

(rated with the same electrical characteristics of the panel) with leads as short as possible and not 

to exceed 18 inches. 

2. Surge Protection Device Description - Modular Design with field replaceable modules and the 

following features and accessories: 

a. Fabrication using bolted compression lugs for internal wiring 

b. Replaceable bolt down modules per phase.  The use of single “Brick” Module and/or 

“Plug In” type module designs will not be accepted. 

c. Arrangement with wire connections to phase buses, neutral bus, and ground bus 

d. UL Listed 1283 Extended Power Range Filter 

e. Green/Red LED Indicator lights for power and protection status. 

f. Green = Power On / Protection Present     Red = Failure 

g.  Normally Open / Normally Closed Form C Dry Contacts 

 

3. Peak Single-Impulse Surge Current Rating shall be 100kA per phase 

4. Standard unit housings shall have a transparent front cover for complete visual inspection and 

monitoring the status of protection for each module, any onboard diagnostics, module 

configuration, and wiring configuration. 

5. Standard unit housings shall be non-metallic and meet NEMA 1, 2, 3, 3S, 4, 4X, 12 and 13 

classifications 

6. Standard unit warranty must be for at least 15 years and be stated in the manufacturer’s literature. 

 

2.4 BRANCH PANEL SUPPRESSORS 

A.  General 

1. The A.C. Voltage Surge Protective Devices shall be a high speed, high current solid-state device 

designed to protect electronic equipment and electrical systems from transient overvoltages.  It 

shall limit the magnitude of a transient overvoltage present on the AC service or distribution 

power lines.  The suppressor shall provide continuous bi-polar, bi directional, non-interrupting 

protection and be capable of instant automatic reset with no degradation in protection capabilities.  

The suppressor shall be solid state, utilizing metal oxide varistors (MOV’s).  Gas tubes are not 

acceptable.  It shall start to suppress the transient at a minimum of 115% of the peak voltage of the 

sinewave.  The suppressor assembly shall be installed in parallel of the service main disconnect, 

distribution or branch panel main lugs.  Connect the suppressor to over current protection sized 

with an AIC rating equal to or greater than the panel rating.  The suppressor shall be contained in 

an enclosure appropriate for the environmental application.  

 

B. Electrical Performance 

1.  ANSI/IEEE Testing Minimum Requirements 
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SVR UL        VPR UL          CAT B                   CAT C High 

                                         1449 2nd         1449 3rd          6kV/3kA                 20kV/10kA 

              480Y/277             800V             1000V              890V                        1200V 

              208Y/120             400V              500V               435V                         730V 

  

C. Surge Protection Devices details: 

1. The surge protection device shall be permanently wired through an overcurrent device (specific 

size shall be specified by the manufacturer) installed in the service entrance electrical equipment 

(rated with the same electrical characteristics of the panel) with leads trimmed as short as possible 

and not to exceed 18 inches. 

2. Surge Protection Device Description -  Non-Modular Design with the following features and 

accessories: 

a. 200,000 AIC Fused 

b. Built in Audible Alarm 

c. UL Listed 1283 Extended Power Range Filter 

d. Green/Red LED Indicator lights for power and protection status. 

e. Green = Power On / Protection Present     Red = Failure 

f. Normally Open / Normally Closed Form C Dry Contacts 

 

3. Peak Single-Impulse Surge Current Rating shall be 80kA per phase 

4. Standard unit housings shall be metallic in construction and meet NEMA 1,2,3,3S,4,4X,12, and 13 

classifications 

5. Standard unit warranty must be for at least 10 years and be stated in the manufacturer’s literature. 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination 

with Installer of materials and components specified in this Section and notify General Contractor in 

writing, with copies to the Owner’s Representative, Owner, and Architect, of any conditions detrimental 

to proper and timely installation.  Do not proceed with installation until unsatisfactory conditions have 

been corrected in a manner acceptable to Installer. 

B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure 

requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written 

confirmation, with copies to the Owner’s Representative, Owner, and Architect, from applicable Installer.  

Failure to submit written confirmation and subsequent installation will be assumed to indicate conditions 

are acceptable to Installer. 

3.2 APPLICATION OF SPD 

A. General 

1. Apply SPD on the load side of the first main disconnect at the electrical service entrance 

switchboard and on the load side of the main overcurrent device at the electrical distribution 

panelboard. 

2. Coordinate system voltage, wiring configuration, and location as shown on project drawings. 

3.3 INSTALLATION OF  SPD 

A. Service Entrance 

1. Connect the SPD to a 60A Breaker with #6 AWG minimum conductors, #4 AWG maximum (for 

ease of dressing), to the Service Entrances panel being protected.  The conductors are to be as 

short and straight as practically possible and shall not exceed 18 inches in length.  The SPD shall 

be installed following the manufacturer’s recommended practices and in compliance with all 

applicable codes. 
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B. Distribution Panels 

1. Connect the SPD to a 60A or 30A (whichever is specified by the manufacturer for that model) 

with #8 AWG minimum conductors, #4 AWG maximum (for ease of dressing), to the Distribution 

panels being protected.  The conductors are to be as short and straight as practically possible and 

shall not exceed 18 inches in length.  The SPD shall be installed following the manufacturer’s 

recommended practices and in compliance with all applicable codes. 

C. Branch Panels 

1. Install the SPD to with #10 AWG provided from the manufacturer to the Branch panels being 

protected.  The conductors are to be kept as short and straight as practically possible and shall not 

exceed 18 inches in length that is provided.  The SPD shall be installed following the 

manufacturer’s recommended practices and in compliance with all applicable codes. 

3.4 WARRANTY 

A. Warranty on defective material and workmanship shall be for 10 years. 

 

END OF SECTION 26 43 13 
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SECTION 26 50 00 - LIGHTING FIXTURES AND ACCESSORIES 

PART 1 - GENERAL 

1.1 DISCRIPTION 

A. Provide fixtures as indicated in schedule on drawings and further specified.  Fixtures to bear label of 
Underwriters' Laboratories and be installed true and plumb, left clear and free from grease and 
fingerprints.  Damage or spoiling of ceiling to be repaired and/or replaced at no cost to the Owner.  
Lighting fixtures to be complete with all necessary mounting hardware, lamps, ballasts, starters, and other 
necessary equipment.  Where fixture type is not noted, furnish the same type noted in similar areas, 
mounted individually or continuously as indicated. 

B. The catalog numbers in Fixture Schedule on drawings includes the lighting fixture descriptions, fixture 
manufacturers, and corresponding model numbers.  The part numbers shown on the Lighting Fixture 
Schedule are intended to indicate the fixture type but do not include all accessories or mounting 
requirements.  Provide fixtures will all accessories as described in the fixture schedule descriptions and 
remarks and mounting hardware to match the intended installation. Coordinate with Architectural 
reflected ceiling plans and ceiling types. The Lighting Fixture Schedule shown on the drawing indicates 
the approved fixture by manufacturer and catalog number.  Equivalent fixtures by other approved 
manufacturers may be submitted for approval.  The Owner shall be the final authority in determining the 
equivalency of the substituted fixture. 

C. Where drawings show only one (1) "Type" letter adjacent to a continuous row of fixtures or adjacent to a 
few fixtures in the room, it means that the designation is applicable to every fixture symbolized in each 
group. 

1.2 DESIGN REQUIREMENTS 

A. Design Criteria: 
1. The Lighting Fixture Schedule on the Contract Drawings constitutes the basis of the lighting 

design for this Contract, but may not indicate the special design details required. 
2. Provide lighting fixtures meeting the requirements of the basis of the lighting design for this 

Contract, and which have the special details specified in this Section. 

1.3 STANDARDS 

A.  The system shall be designed in accordance with applicable portions of the following standards: 
1. American National Standards Institute (ANSI C57.110) 
2. Institute of Electrical and Electronic Engineers (IEEE 519-1992) (C62.41-1991) 
3. National Electrical Manufacturers Association (NEMA PE-1) 
4. National Electric Code  
5. National Fire Protection Association (NFPA 70) (NFPA 101) (NFPA 111) 
6. Underwriters Laboratories (UL 924) 
7. Federal Communications Commission (FCC Part 15, Sec. J, Class A) 
8. Federal Aviation Administration (FAA-G-201e) 
9. Listed UL Standards UL 924 Emergency Lighting Equipment with 90 minutes, or UL 924 

Auxiliary Lighting and Power Equipment (UL 924A) for other than 90 minutes battery backup, or 
C-UL 924 Emergency Lighting and Power Equipment with 30 minutes, listed to CAN/CSA-C22.2 
No. 141-02, Canadian Electrical Code, Part I, and the National Building Code of Canada.  

1.4 RELATED SECTIONS 

A. Related Sections include the following: 
1. Lighting Fixture Schedule 
2. Occupancy Schedule 
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3. Electrical Details 
4. Section 019100 – Commissioning 
5. Section 01 40 00 Quality Assurance and Control 

1.5 SUBMITALS 

A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, 
Submittals. 

B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data 
sheet or by a separate listing card.   

C. Product Data: Submit manufactures product literature, technical specifications, application instructions 
and similar data for each product specified below.  Clearly indicate the proposed usage of each product. 

1. Product Data on all Lighting Fixtures 
2. Photometric Data 
3. Product Data Lighting Inverter 
4. Occupancy Sensors and controls 
5. Emergency By-pass Relay 
6. Lighting Controls Wiring Diagrams 

 
D. Shop Drawings: 

1. Submit Shop Drawings and manufacturer’s installation instructions to show details of assemblies 
and sub-assemblies, and specially-fabricated supporting and fastening devices 

2. Submit bills of material for the fixtures and their appurtenances. 
a. Reference the bills of material to the Shop Drawings. 
b. Provide bills of material consisting of itemized lists of the parts required (i.e. ballast 

capacitor igniter, and other similar item descriptions). 
c. Identify each part with a part number and/or manufacturer number. 

 
3. Submit Shop Drawings and manufacturer’s installation instructions to show details of assemblies 

and wiring diagrams for lighting inverters. 
4. Provide the following information when substitutions are submitted for fixtures                   

identified in the Fixture Schedule: 
a. Calculations showing the substituted fixtures provide equivalent illumination including 

foot candle level, visual comfort performance, glare and energy usage. 
 

E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following: 
1. Recycled content – documentation showing product supports pre and post - consumer content. 
2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project 

is located. 
3. Proposed products are manufactured within a 500-mile radius of the project site and are 

considered to be a locally produced material which supports regional materials and resources. 
4. Comply with recycling program and waste management procedures. 

 
F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but 

limited to the following: 
1. Requirements of 017700 CLOSEOUT PROCEDURES. 
2. Submission of maintenance instructions described in 017823 OPERATION AND 

MAINTENANCE DATA;  
3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;   
4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND 

TRAINING. 
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1.6 AUTHORITY’S MAINTENANCE DEPARTMENT (AMD) QUALITY CONTROL 

A. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work. 
B. Contractor shall be responsible to request and secure AMD pre-functional and functional checklists as 

well as any other required documents. 
C. Electronic and hardcopy transmission of completed checklists and documents are required prior to final 

inspection. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. The manufacturers of the fixtures that were used as the basis for the lighting design for this Contract are 
listed in the Fixture Schedule on the Contract Drawings. 

1. Fixture descriptions and corresponding manufacturer’s  style numbers are shown in the Fixture 
Schedule.  

2. Additional manufacturers who can provide products comparable to those listed in the Fixture 
Schedule including warranties may submitted for approval. 

2.2 MATERIALS 

A. Fixture Support Devices and Fasteners: 
1. In  addition to the supporting devices and fasteners, provide suspension accessories, canopies, 

casing, sockets, holders, reflectors, plaster frames, recessed boxes and similar items required to 
support the lighting equipment and luminaires as specified or indicated. 

2. Fixtures shall be supported independently of suspended ceilings.  Provide minimum two support 
means for each fixture fastened to building structure and independent of the ceiling support 
system. 

2.3 MANUFACTURED UNITS 

A. Light Fixtures: 
1. Provide those fixtures indicated on the Lighting Fixture Schedule on the Contract Drawings or 

approved substitutions. 
2. Provide the housing of each fixture with a separate, factory-installed grounding device and ground 

conductor. 
3. Provide the proper type of lamps for the lighting fixtures scheduled on the Contract Drawings or 

indicated on the approved Shop Drawings. 
4. Provide luminaire brackets fabricated to be compatible with the configuration of the luminaire. 
5. Supply pendant stems, special mounting supports and hardware, and miscellaneous materials and 

incidentals required to install the lighting and emergency battery unit products in place. 

2.4 EMERGENCY LIGHTING CONTROL UNIT 

A. Basis of design-WattStopper’s ELCU-200 Emergency Lighting Control Unit. 
B. Emergency Lighting Control Unit is a self-contained device that allows any standard lighting control 

device to control emergency lighting in conjunction with normal lighting in any area of the building.  
Emergency lighting control units shall be provided in all areas of the building to control the designated 
emergency lights in each area through the area lighting control device.  

C. The ELCU-200 monitors a single circuit that provides normal lighting to an area. As long as normal 
power is present, the ELCU-200 permits lighting control devices (e.g., occupancy sensors, panels, 
dimmers, or wall switches) to control the emergency lighting fixtures as well as the general lighting. If 
power is lost for any reason, including the tripping of a single branch circuit breaker, the ELCU-200 will 
force on the emergency fixtures for that area. The ELCU-200 can be wired either as a control device, so 
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that emergency lighting follows the control of normal lighting, or as a bypass device to shunt emergency 
power around a control device (e.g., a dimmer) when normal power fails. 

2.5 OCCUPANCY SENSORS 

A. Design Criteria: 
1. The Occupancy Sensor Schedule on the Contract Drawings constitutes the basis of the design for 

this Contract, but may not indicate the special design details required. 
2. Provide Occupancy Sensors meeting the requirements of the basis of the design for this Contract, 

and which have the special details specified in this Section. 
 

B. Sensors shall have standard 5 year warranty and shall be UL and CUL listed. 

2.6 CENTERLIZED EMERGENCY LIGHTING INVERTER 

A. DESCRIPTION 
1. This specification defines the electrical and mechanical characteristics and requirements for a 

stored electrical energy, uninterruptible, emergency power supply system. The system as specified 
herein includes all the components required to deliver reliable, high quality uninterruptible power 
for emergency illumination and related life safety equipment. The system shall incorporate an 
online, dual conversion, advanced DSP controlled, high frequency, IGBT PWM rectifier/charger 
and inverter, high speed automatic bypass transfer device, battery charging system, energy storage 
battery platform, a diagnostic monitoring display panel, and all the related hardware components 
and software to facilitate a functional centralized system. The emergency power supply system 
shall provide immunity from all line disturbances and power interruptions. The system includes an 
uninterrupted, normally on output power section and a normally off standby output power section, 
thus enabling compatibility with emergency lighting fixtures operating in normally on and standby 
mode(s). A self-diagnostic monitoring alarm system continuously advises of system status and 
battery condition. 
 

B. Product Data:  
1. The manufacturer shall supply documentation for the installation of the system, including wiring 

diagrams and cabinet outlines showing dimensions, weights, BTUs, input/output current, 
input/output connection locations and required clearances. 

2. Factory test results shall be provided to show compliance with the requirements. The manufacturer 
shall include battery test documentation which demonstrates compliance with the specified 
minimum emergency reserve with full rated KW load. 

3. The supplier shall furnish (6) equipment submittal copies. Submittals shall be specific for the 
equipment furnished and shall include as-built information. 
 

C. Manufacturers  
1. The basis of design is the UltraLITE Model ELC centralized emergency lighting inverter system, 

manufactured by Controlled Power Company.  
 

D. Manufactured Units 
1. The system shall be designed and manufactured to assure maximum reliability, serviceability and 

performance. All control devices and system electronics shall be accessible via the front inverter 
cabinet for rapid service or replacement. The diagnostic monitor panel display shall be mounted 
on the front of the system for easy observation of system status and battery condition. The system 
is to be furnished with an internally located AC input circuit breaker and up to 12 output circuit 
breakers as specified. The battery and DC conductors shall be DC circuit breaker protected. All 
conductors and transformer windings shall be copper constructed. The installed system shall be 
floor mounted and wall secured, constructed of steel, with the inverter controls, bypass, and 
breakers being front accessible through a hinged door, requiring a hand tool for access. The 
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installed inverter cabinet shall be designed to meet NEMA 2 standards, rated for indoor use. 
Cabinet dimensions shall not exceed (22” W x 12”D x 40”H) (22” W x 12”D x 50”H) (22” W x 
12”D x 74.5”H). 

2. The system shall operate in accordance with requirements as specified herein to support any 
combination of fluorescent ballast fixtures, incandescent lamps, electronic and high power factor 
fluorescent ballasts, LED or HID fixtures or other approved loads up to the rating of the system. 
“Normally on” and “Normally off” AC output bus shall be 100% rated and limited only by the 
system’s maximum KW output rating.  

3. Normal Operation: The load is supplied with regulated power derived from the normal AC power 
input terminals through the rectifier charger and inverter. The rectifier charger shall be fully rated 
to charge the batteries and supply sufficient DC energy for the inverter when under full load. The 
battery shall be connected in parallel with the rectifier charger output. 

4. Uninterrupted Emergency Operation: Upon the failure or unacceptable deviation of commercial 
AC power, energy will be supplied by the battery through the inverter and continue to supply 
power to the load without switching loss or disturbance. When power is restored at the AC input 
terminals of the system, the rectifier charger shall continue to supply power to the load through the 
inverter and simultaneously recharge the batteries. There shall be no break or interruption of 
power to the load upon failure or restoration of the commercial AC power.  

5. Standby Emergency Operation: Upon the failure or unacceptable deviation of commercial AC 
power or upon a remote input “command on signal”, the standby, normally off AC output section 
of the system shall become energized, thus providing emergency power for standby lighting 
fixtures which are required to illuminate only in the event of emergency. User-adjustable settings 
shall include transfer on delay time (0 to 8 seconds), transfer off delay time (0 to 15 minutes), and 
a soft start control (0 to 172 cycles) to accommodate the high inrush current associated with 
energizing normally off emergency lights, compatible with various lighting types and 
manufacturers.  

6. Automatic Bypass Operation: The system shall include a high speed automatic bypass for fault 
clearing, for instantaneous overload conditions and/or to connect the load to the normal utility 
source in the event of a system rectifier charger or inverter failure.  

7. Manual Bypass Switch: The system shall include an integral inverter bypass switch for use in case 
of an inverter failure. The switch shall be accessible via the front of the inverter enclosure, through 
a hinged door, requiring a hand tool for access. When in the bypass position, the switch shall 
bypass the inverter power control electronics and divert utility power to the inverter’s normally on 
output bus.   

8. System Power Output Capability: The stored emergency power supply system output power rating 
shall be 2000 watts. 

9. Battery Time Reserve Capacity: Battery shall be capable of producing emergency power for 90 
minutes at full rated watts. 

10. Reliability: MTBF 100,000 hours. MTTR, 1 hour typical.  
11. System Input Breaker Rating: Input breaker shall be sized to accommodate full rated load, low line 

input, and maximum recharge current simultaneously. 2000 watt unit – 30A @ 120 VAC or 15A 
@ 277 VAC.  
 

E. Input Specifications 
1. Input Voltage: 120 VAC or 277 VAC. 
2. Input Voltage Operating Range:  +12% to -15% at full load without battery usage. 
3. Extended Range: The unit shall incorporate the use of variable range logic in conjunction with the 

load percentage to extend the input range up to +12% to -30%, without battery usage, while 
maintaining a regulated output voltage. 

4. Frequency Range:  57.5 hertz to 62.5 hertz. 
5. Power Factor:  Self correcting to >0.97 (approaching unity). 
6. Input Current Harmonics:  <5% THD (total harmonic distortion). 
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F. Output Specifications 
1. Output Voltage: 120 VAC or 277 VAC. 
2. Sine Wave Voltage:  Maximum 3% THD under linear load. 
3. Frequency: 60 hertz + 0.5% under full load while in the battery operation mode. 
4. Harmonic Attenuation: Reflected load generated harmonics shall be attenuated at the input. 
5. Voltage Regulation: +/-2%. 
6. Output Power Rating: KVA at 1.0 power factor (unity). KVA = KW 

 
G. Battery Specifications 

1. Battery time: 90 Minutes at full rated kilowatt output, UL 924 listed, C-UL 924 listed Battery 
Type:  Integral, valve regulated, sealed lead calcium, maintenance free. 

2. Charger:  4 stage, 400 watts, temperature compensated, smart charge. 
3. Recharge Time:  UL 924, NFPA 101 compliant, 24 hour recharge. 
4. Bus Voltage:  72 VDC.  

 
H.   Performance Specifications 

1. Overload Rating: 1000% for 1 cycle, 500% for 1 second and 150% for 1 minute when fed from 
AC power source. 

2. On Battery Overload Rating: Normally On Bus Output shall be 200% surge rating for 5 cycles, 
105% continuous. 

3. Normally Off Bus Output with User-Progammable Soft-Start: Adjustable settings shall be 
provided to limit the high inrush current, associated with energizing normally off emergency 
lights, to within the inverter’s on battery overload rating. 

4. Voltage Regulation: The output voltage shall be regulated to within +2% during input voltage 
changes from +12% to -15% with reference to nominal, and when the output is loaded from no 
load to full rated load. 

5. Reactive Power Correction:  Load at .6 pF corrected to > 0.97 at input (automatically correcting). 
6. Efficiency: 88% typical under full rated load. 
7. Reliability: 100,000 hours MTBF. 

 
I. Environmental Specifications 

1. Operating Temperature:  20°C to 35°C for UL 924 Listed models. Optimum battery performance 
and life shall be achieved at 25°C. Inverter electronics shall be designed for use at 0°C to 40°C.   

2. Inverter Storage Temperature:  -20°C to 50°C. 
3. Battery Storage Temperature:  25°C for 6 months. For each 9°C rise, reduce storage time by half. 
4. Relative Humidity:  95% non-condensing. 
5. Elevation:  5,000 feet, 1,500 meters. 
6. Audible Noise Level: Not greater than 50 dba at 3 feet. 
7. Enclosure: NEMA 2, powder-coat painted steel construction, drip-proof, and sealed prohibiting 

rodent entry. 
 

J. Display Monitor and Diagnostics 
1. Display Panel – System shall include a local, front mounted, sealed, LED display panel to indicate 

system status and battery condition. Display shall include provisions to automatically monitor 
inverter input voltage normal, inverter input voltage high, inverter input voltage low,  inverter on 
automatic bypass, % load, battery in use, battery full charge, battery low and check battery. 

2. Audible Alarm – The display panel includes an audible alarm with alarm silence for system on 
battery, low battery, check battery, over temperature warning, system fault and inverter overload. 

3. Control Functions –  Push button for inverter on, fail safe dual push buttons for inverter off, alarm 
silence push button and push button for manually initiating a system battery test. 

4. Communications Port (RS232) – Include a DB9 and USB communications port for remote 
monitoring access to electrical measurements, system set point programming and system logs. 
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5. Electrical Measurements (RS232) – Electrical measurements shall include: input voltage L1-
neutral, output voltage L1-neutral, output current (amps), output watts, output volt amperes, % 
load, battery voltage and DC charging current, and output frequency. 

6. System Set Points (RS232) – Include provision to program the following: low battery alarm, 
battery usage, automatic battery tests programmable for 30 day intervals, or 90 day intervals and 
an annual discharge test. The start date and time of the 30, or 90 day test selected and of the annual 
test (365 day interval) shall be programmable via the RS232 connection (DB9 or USB port). The 
time duration of the automatic battery test shall be programmable (30 seconds or 5 minutes).  

7. System Log (RS232) – System shall include provisions to log power outages, system overloads 
and battery test pass/fail results, all with a date and time stamp. 

8. Automatic Self-Testing – Systems shall provide a programmable 30 second (UL 924A) or 5 
minute automatic battery test that can be programmed to occur every 30, or 90 days. 
 

K. Relay Communications Interface 
1. Status / Alarm relay interface normally open contacts shall be provided for optional remote 

annunciator panel or automatic message dialer. Include potential free, 120 VAC @ .5amps, 
contacts for inverter on battery, low battery warning, and general alarm.   
 

L. Accessories  
1. Include network device SNMP / Ethernet TCP/IP adapter for network communication of inverter 

system status, electrical measurement data, and automatic battery pass / fail test results with time 
and date stamp. 

2. Include 12 pre-installed, 20 amp, single pole, output circuit breakers for use with normalAC 
output bus.  
 

M. Warranty 
1. The manufacturer shall guarantee all power component and system electronics to be free free from 

defects in material and workmanship for a period of 2 years following shipment from the factory. 
2. Battery warranty shall be 1 year full replacement, 14 year prorated.  

 
N. Serviceability 

1. The inverter’s power section, including all control cards and system electronics, shall be front-
accessible and located behind a secure hinged access door for ease of service or component 
replacement. An integral inverter bypass switch must be provided. A DC circuit breaker and DC 
Anderson connector shall be incorporated into the design to facilitate rapid replacement of the 
batteries via the front of the system enclosure. No side access shall be required. To facilitate 
inverter diagnostics and programming, a DB9 and USB communications port shall be provided for 
access to electrical measurements, system set points, and system logs.  
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Mount fixtures rigidly to construction using the proper type fastenings, bars, devices, frames, canopies, 
stems, etc., to adapt the fixtures to the structural conditions and to insure a safe, non-hazardous 
installation. 

B. Note the type of construction to which the fixtures are to be attached before ordering same and make 
certain that all necessary mounting hardware is supplied. 

C. Suspended fixtures shall be braced for seismic loads. 
D. Where fixtures are mounted on suspended ceilings, provide additional supports from the ceiling grid to 

the building structure at the four corners of each fixture.  The fixture itself shall then be securely fastened 
to the ceiling grid members with clips designed for this purpose.  In areas with no finished ceiling, 
suspend fixtures from construction by approved brackets and chains.  Suspend fixtures in Mechanical 



T500.355 
FACILITIES IMPROVEMENTS TO MAINTENANCE DISTRICT 

TMD5 - MILLTOWN MILEPOST 81.0 SB 
"BUILDING - A" - NEW MULTIUSE BUILDING 

 
 

LIGHTING FIXTURES AND ACCESSORIES 
 265000 –Page 8 
 

Equipment Room from the ceiling above.  Fixtures shown on the drawings are to designate quantities 
only.  Install fixtures, conduit and boxes after all ductwork, piping, etc., have been installed and locate as 
directed by Architect's representative in field. 

E. Check the drawings, piping and duct work for clearances prior to ordering the fixtures shown in the 
schedule.  Any conflicts with reference to the clearances shall be discussed with the Architect who shall 
decide what changes should be made. 

F. Cooperate with all others on the job in determining exact location of all outlets, particularly those 
occurring in acoustical tile or on tile joints. 

G. Support all recessed fixtures by frames and/or plaster rings as required, and mount as to be readily 
removable for inspection and maintenance.  Make ceiling openings to closely and accurately match 
dimensions of recessed fixtures.  Provide fixture supports to fit the particular ceiling support as shown on 
the architectural drawings. 

H. Comply with all code requirements as to the operating temperature, radiation, surface heat insulation, 
spacing from outlets, accessibility, mounting etc., for all recessed installations. 

I. Install all fixtures true and plumb and be free of light leaks, warps, dents or other irregularities. 
J. Install all fixtures at the mounting heights shown or as directed.  Pendant luminaries in the same room or 

area shall be installed at uniform heights above the finished floor. 
K. Immediately prior to occupancy all luminaries must be clean and free from dirt, grease, finger marks and 

defects.  Any parts broken prior to the turnover shall be replaced. 

3.2 OCCUPANCY SENSORS 

A. Contractor shall located and install occupancy sensor as per manufacturer’s written installation 
instructions.   

B. Contractor shall set operating parameters, such as sensitivity and “off” timers at each location. The exact 
location and sensitivity setting shall be set so as to minimize false activations.  Set initial time delay 
setting for 5 minutes.  Coordinate final settings with owner, adjust timer as required by owner for each 
area. 

C. Contractor shall test and record the operation of each occupancy sensor.  Contractor shall verify the 
sensitivity setting to ensure that there are no false activation from movement outside the control area, and 
that timer function are operating within the set time frame. 

3.3 TRAINING 

A. The contractor shall provide training session(s) for Emergency Lighting System, and the operation and 
setting of the occupancy sensors.  Training session shall be conducted by a qualified manufacturer’s 
representative. Training shall be scheduled with the owner at the owner’s convenience. Training shall be s 
be scheduled separately from unit start-up. 
 

 
END OF SECTION 26 50 00 
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This section includes, but is not limited to, the following:
	1. Work covered by the Contract Documents.
	2. Work under other contracts.
	3. Use of premises.
	4. Owner's occupancy requirements.
	5. Specification formats and conventions.


	1.2 SINGLE OVERALL GC CONTRACT
	A. The following Work shall be accomplished under the following: a Single Overall GC Contract as indicated in the Contract Documents.  The work shall include, but not be limited to, the following:
	1. Single Overall GC Contract Work – all specification sections and drawings.


	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. Project Identification:  Facility Improvements to Maintenance – TMD5 – Milltown – New Jersey Turnpike Milepost 81.0 SB
	1. Project Location:  NJ Turnpike Authority
	a. Turnpike Maintenance District TMD5 -  Milltown
	b. NJTP Milepost 81.0 SB.


	B. Owner:  New Jersey Turnpike Authority
	a. Maintenance Department
	1) Owner's Representative:  Bob Womelsdorf, Project Supervisor

	b. Engineering Department
	1) Owner's Representative:  Brian P. O’Leary, PE, Project Engineer


	C. Architect:  Gannett Fleming Inc.
	a. Southfield Center, One Cragwood Road, South Plainfield NJ, 07080
	b. Office:  908-755-0040
	c. Project Manager / Senior Project Architect:  Dan Balto, AIA
	d. Deputy Project Manager:  Joe Livingston, PE
	e. Project Architect:  Marco Migliaro, AIA

	D. The Work consists of the following:
	1. The project work is a phased construction sequence with the NJTA will be operating out of this location during the construction process.  Temporary measures are required to keep the construction area separate from the Owner occupied areas.
	2. SITE WORK:
	a. The project includes, but is not limited to the following:
	1) Site grading and pavement reconstruction
	2) Milling and resurfacing of existing paved areas
	3) (1) new magnesium chloride facility with a double de-icer tank with concrete pad
	4) C-box storage and a hazardous material storage bin with utilities and a concrete pad
	5) Construction of associated drainage structures and piping.
	6) Site lighting
	7) Utility service connections including electric, telephone, water, sanitary sewer, and natural gas.
	8) Fiber Optic service connection with NJTA fiber backbone
	9) Roadway signing and striping.
	10) A new Fire Pump within the new multi-use building to support the fire suppression and service being fed by the municipal utility / water service.
	11) The existing fuel island will remain.
	12) A new back-up generator will be provided.
	13) A new dumpster enclosure will be provided.
	14) The existing salt shed will remain.
	15) The site design can accommodate a future material storage building which has been deferred to a later date when funding is available.
	16) An above ground storage tank will be provided for used oil.


	3. BUILDING WORK:
	a. This design of the proposed 21,000 SF multi-use facility building provides for flexibility on the existing site as well as the future needs of the New Jersey Turnpike Authority.  The 11,500 SF garage area is divided into three bays approximately 84...
	b. The building design consists of one building, a new Multiuse Building (MUB).  The structure will sit on poured in place concrete foundation systems with an insulated precast structural wall panel system and a steel super structure.  Second floor of...
	c. Exterior Wall System: Insulated precast structural concrete panel system, aluminum windows and storefront system, aluminum entrance doors, FRP doors, and overhead sectional doors.
	d. Roof system for the MUB includes a low slope standing seam metal roof (SRI compliant).
	e. Interior Floor system includes sealed concrete in maintenance work areas as designated and terrazzo tile in the office areas as scheduled and tile floors in toilet and locker rooms as scheduled.  Refer to the documents.

	4. STRUCTURAL WORK:
	a. The exterior walls are load bearing insulated precast panels rising from footing to roof.  Interior two story walls are comprised of both solid and insulated non-load bearing precast wall panels.  Interior partition walls in the office area are mix...
	b. The supported floor is precast plank bearing on the exterior walls and an interior system of steel framing utilizing tube steel columns and wide flange girders.
	c. The foundation system for the building will be poured in place reinforced concrete strip footings.
	d. Roof structure consists of cold formed metal deck over open web bar joists supported along the exterior wall by the precast bearing walls and at the ridge and hips by structural wide flange beams
	e. The concrete slab in the garage will contain radiant heat but its increased thickness will allow it to act as a thermal mass. Slab on grade at garage will have vapor barrier and full coverage of insulation below slab. The staff side will have a vap...
	f. There are 5 ton bridge cranes in the building.  A bridge crane traverses one entire garage bay and is supported on steel columns and the load bearing exterior precast walls at its ends.  The other bridge crane traverses half of the weld bay within ...

	5. MECHANICAL WORK:
	a. The MUB – is broken into three major components, a vehicle wash bay, garage bays and the staff side of the building.  The vehicle wash bay will be heated at the doors by infrared gas-fired heaters and pressurized by the garage Air Handling Unit.  T...
	b. Compressed air will be provided to the service bays from a new compressed air system.
	c. Natural gas will be supplied to the facility to supply fuel to the boiler system and generator.

	6. PLUMBING WORK:
	a. The new MUB will receive new plumbing fixtures, emergency showers and eyewash equipment will be provided for the maintenance facility.  Sanitary waste will be collected from the toilet rooms on all floors and conveyed to a new underground building ...
	b. The new MUB will have a wet automatic fire suppression system supported by the fire service from the municipality.  The water service will be tied to a new fire pump inside the MUB to boost pressure for the fire suppression system in the MUB.

	7. ELECTRICAL WORK:
	a. The electrical design will consist of a new electrical service rated 1200 amps at 277/480VAC, 3 Phase, 4 Wire.
	b. The electrical service and main distribution panel shall be located in the first floor electrical room.  From the main distribution panel the electrical distribution divides into two main areas of the facility, the garage area, and the office area ...
	c. In general, the 277/480VAC distribution shall feed all the mechanical equipment rated at 1/2HP or higher, garage equipment, building lighting and any other building loads rated at 277/480V; and a 120/208VAC distribution shall feed general building ...
	d. The building will have a back-up generator connected to the electrical system through an automatic transfer switch that shall be capable of handling the entire electrical load of the multi-use building, site lighting, fuel station, salt shed, and M...
	e. The generator will provide back-up power for the building’s 277/480VAC emergency lighting system through centralized emergency lighting inverters. In addition, on-site items including engine block heaters, catalytic convertors, salt sheds, site lig...
	f. The building’s IT room will have a UPS system which will provide power for the IT room equipment and some of the buildings critical loads in the event of a power failure.
	g. The building is equipped with a card access system and security system, which will monitor the building through the NJTA network; and will be connected to the back-up generator.
	h. The building shall be equipped with voice/data and fiber optic cable, where applicable will be connected to the emergency generator. Elevator will be tied to the back-up generator for back-up power.
	i. Lightning projection, fire protection, and site lighting system are included to support the new MUB.
	j. The project includes providing a new electrical distribution panel to be installed in coordination with the demolition of the existing electrical services and generator.

	8. INDUSTRIAL:
	a. The industrial equipment plans and schedules have been included.  The schedule delineates Owner provide items that are either contractor installed or owner installed.  It also delineates Contractor provided and installed items.
	b. Vehicle Lifts have been shown for heavy and light vehicles.
	c. Overhead Bridge Cranes are included, one with coverage over two repair bays and the second with coverage over the welding bay.
	d. Lubrication Equipment will be provided using a central lube storage room to serve as the location for bulk storage and distribution pumps that will convey lubricant to fluid distribution reels in the maintenance bays.  The lubricants to be dispense...
	e. Welding will be performed at the facility and will be Owner supplied including a cutoff saw, bar stock storage rack, and portable welding screen.  Welding will be done off of a weld truck per NJTA direction. Power has been provided to accommodate f...
	f. Tire Equipment includes Owner supplied small tire changer and a tire balancing machine.  Tire storage will be inside the building and on site within a C-Box as required.  An air compressing system suitable to inflate tires has been provided.
	g. Machine Tools include an Owner provided drill press, hydraulic press, and buffer grinder.
	A PC Terminal is located in the garage to accommodate vehicle maintenance manuals in electronic form as part of computerized maintenance management software (CMMS) package provided by NJTA.

	9. SUSTAINIBILITY:
	a. The project incorporates sustainability guidelines based on LEED design principles.  It is designed to comply with Certified Level point system according to the U.S. Green Building Council's Leadership in Energy & Environmental Design (LEED) Rating...


	E. SCHEDULE:
	1. The Project will be constructed under a single prime contract in a phased approach.  Coordination of schedule and sequence of operations is required during the winter months due to seasonal operations by the Authority.


	1.4 WORK UNDER OTHER CONTRACTS
	A. Refer to Section 104.07 of the NJTA Standard and Supplementary Specifications.

	1.5 USE OF PREMISES
	A. Refer to Section 107.11 of the NJTA Standard and Supplementary Specifications.
	B. General: Contractor shall have limited use of premises for construction operations as indicated on Drawings by the Contract limits.
	C. Use of Site:  Limit use of premises to the work in area within the Contract limits indicated.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Limits:  Confine construction operations to the limit of the project work area; refer to the contract documents for more information.
	2. Owner Occupancy:  Allow for Owner occupancy of Project site and use by the public.
	3. Driveways and Entrances:  Keep driveways and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for parking or storage of materials.
	a. Schedule deliveries to minimize use of driveways and entrances.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.


	D. Use of Existing Site / Building:  Maintain existing site and building structures in a weathertight condition throughout construction period.  Repair damage caused by construction operations.  Protect building and its occupants during construction p...

	1.6 OWNER'S OCCUPANCY REQUIREMENTS
	A. Full Owner Occupancy:  Owner will occupy site and existing adjacent buildings during entire construction period.
	B. Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits, ramps, and access ways unless otherwise ind...
	1. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities without written permission from Owner and authorities having jurisd...
	2. Refer to Division 015000 Construction Facilities and Temporary Controls for access controls, access coordination, access ways, and access maintenance.

	C. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy and to place and install equipment in completed areas of building, before Substantial Completion, provided such occupancy does not interfere with completion of ...
	1. Architect will prepare a Certificate of Substantial Completion for each specific portion of the Work to be occupied before Owner occupancy.
	2. Obtain a Certificate of Occupancy from authorities having jurisdiction before Owner occupancy.
	3. Before partial Owner occupancy, mechanical and electrical systems shall be fully operational, and required tests and inspections shall be successfully completed.  On occupancy, Owner will operate and maintain mechanical and electrical systems servi...
	4. On occupancy, Owner will assume responsibility for maintenance and custodial service for occupied portions of building.


	1.7 WORK RESTRICTIONS
	A. Nonsmoking Building:  Smoking is not permitted within the building or within 50 feet of entrances, operable windows, or outdoor air intakes.

	1.8 WORK HOURS
	A. Work hours are 7:00AM thru 3:00PM unless otherwise established at the preconstruction meeting.  Adjustments to this schedule will be considered, approved, or denied by the Owner upon request.

	1.9 SUPPLEMENTARY SPECIFICATIONS FORMATS AND CONVENTIONS
	A. Specification Format:  The Specifications are organized into Divisions and Sections using the 02 thru 49 division format and CSI/CSC's "MasterFormat" numbering system.
	1. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in the CSI Specifications in coordination with the NJTA Standard and Supplementary Specifications.

	B. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:
	1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular word...
	2. Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text f...
	a. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.




	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	01 31 00 - PM - Coord - TMD5 - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following administrative provisions for coordinating construction operations on Project including, but not limited to, the following:

	1.2 GENERAL REQUIREMENTS
	1.3 CONTACT / KEY PERSONNEL
	1.4 PROJECT COORDINATOR
	A. Project Coordinator:  General Contractor shall provide a full-time Project Coordinator that is experienced in administration and supervision of building construction, including mechanical and electrical work.
	2. Responsibilities of Project Coordinator for temporary facilities and controls include, but are not limited to, the following:
	b. Provide common-use field office for use by all personnel engaged in construction activities.  Coordinate location with Owner’s Representative.
	c. Provide telephone service for common-use facilities either thru land line or cellular phones.
	d. Refer to Division 01 – “Temporary Facilities and Controls” Section for more information.

	5. Provide and coordinate sequence of activities to accommodate tests and inspections, and coordinate schedule of tests and inspections.
	6. Provide progress cleaning of common areas and coordinate progress cleaning of areas or pieces of equipment where more than one contractor has worked.
	7. Coordinate completion of interrelated punch list items.
	8. Coordinate preparation of Project Record Documents if information from more than one contractor is to be integrated with information from other contractors to form one combined record.
	9. Coordinate preparation of operation and maintenance manuals if information from more than one contractor is to be integrated with information from other contractors to form one combined record.


	1.5 ELECTRONIC COMMUNICATION PROTOCOLS
	A. Before starting any work, the Resident Engineer / Designer / and General Contractor shall agree upon standard electronic security procedures.  A memorandum describing the approach and standards will be issued by the Resident Engineer.  The memorand...
	B. The Resident Engineer / Designer / General Contractor are responsible for safekeeping of all drawings, project manual and other project information.  This information shall be shared only with those with a specific need to accomplish the project.
	C. Certain documents, sketches, videos or photographs and drawings may be marked “Sensitive” or “Sensitive Unclassified”.  Secure such information in separate containers and limit the access to only those who will need it for the project.  Return the ...
	D. These security documents shall not be removed or transmitted from the project site without the written approval of the Resident Engineer / Owner.
	E. All paper waste or electronic media such as CD’s, flash drives or portable hard drives shall be shredded and destroyed in a manner acceptable to the Resident Engineer / Owner.
	F. Notify Resident Engineer / Owner and Site Security Officer immediately when there is a loss or compromise of “sensitive information”.
	G. All electronic information shall be stored in a specified location agreed upon by the project parties / entities.  Security standards and procedures shall be agreed upon along with an accepted Document Management Software (DMS) system provided by t...
	H. Security, access and maintenance of all project drawings, both scanned and electronic shall be performed and tracked through the DMS system.
	I. “Sensitive information” including drawings and other documents may be attached to e-mail provided all agreed upon encryption procedures are followed.

	1.6 SUBMITTALS
	A. Owners Representative shall be responsible to coordinate the completeness of all submittals in accordance with the contract documents.  Only upon the submittals being complete will the submittals be distributed to the design professional for review...
	B. Completeness includes but is not limited to; all items requested in the technical sections and Division 01 sections.
	1. Each product system will be submitted by technical section.
	2. Where possible each system will be submitted as one submittal with multiple components and parts.
	3. Ensure all certifications, calculations, product data, product samples, and shop drawings are present before processing.
	4. If submittals are not complete return to General Contractor for resolution of deficient items.
	5. Upon a complete submittal process submittals onto design professional for review and comment.

	C. Refer to Section 104.08 of the NJTA Standard and Supplementary Specifications.

	1.7 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and Architect of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner and Architect, within three days of the meeting.

	B. Pre-construction Conference: See individual technical sections and Section 107.02 of the NJTA Standard & Supplementary Specifications.
	C. Schedule pre-construction administrative meeting no later than seven days prior to commencement of Work.
	1. Owner’s Representative:  Presides over meeting and is responsible for minutes.

	D. Attendees:
	1. Owner’s Representative.
	2. Architect’s representative upon request by Owner.
	3. Owner.
	4. Contractor including project manager and field superintendent.

	E. Agenda:  Discuss items of significance that could affect progress, including the following:
	1. Review and clarify responsibilities of parties to contract.
	2. Communications procedures.
	3. Application for payment procedures and schedule of values.
	4. Contractor’s preparation and submission of a submittal schedule.
	5. Submittal procedures.
	6. Contractor’s preparation and submission of a construction schedule.
	7. Submittal requirements; complete, correct, and timely submittals; scheduled dates.
	8. Procedures for submitting product data, shop drawings, samples, and other submittals.
	a. Contractor of list of manufacturers of products to be provided.
	b. Product options and equivalent / substitution product procedures.
	c. Color submittals.

	9. Procedures for requests for interpretations (RFI), bulletins, and change orders.
	10. Procedures for testing and inspection, including timely notification.
	11. Schedule for progress meetings.
	12. Contractor submission procedures for change orders.
	13. Contractor submission procedures for Coordinated Shop Drawings between Trades. (Roof, Above Ceiling, Below Slab)
	14. Contractor preparation and submission procedures for Record Documents.
	15. Distribution of contract documents.
	16. Tentative construction schedule.
	17. Phasing and staging.
	18. Critical work sequencing and long-lead items.
	19. Designation of key personnel and their duties.
	20. Procedures for testing and inspecting.
	21. Distribution of the Contract Documents.
	22. LEED / sustainability requirements.
	23. Use of the premises.
	24. Work restrictions.
	25. Owner's occupancy requirements.
	26. Responsibility for temporary facilities and controls.
	27. Construction waste management and recycling.
	28. Parking availability.
	29. Office, work, and storage areas.
	30. Equipment deliveries and priorities.
	31. First aid.
	32. Security and temporary fencing.
	33. Progress cleaning.
	34. Working hours.
	35. Commissioning procedures and protocols including information, documentation, scheduling, and corrective action plan.

	F. Pre-installation Conferences: Conduct a pre-installation conference at Project site before each construction activity that requires coordination with other construction components and systems.  Refer to technical sections for pre-installation or pr...
	1. Utility work related to G4S and other services required by the project documents.
	a. Section 534 - Sanitary Sewer Service
	b. Section 535 - Water Service
	c. Section 536 - Telephone Service
	d. Section 537 - Natural Gas Service
	e. Section 538 - Electric Service
	f. Section 539 - G4S Fiber Optic Service
	g. Section 540 - Cable Television Service

	2. Section 033000 - Cast In Place Concrete
	3. Section 034100 – Structural Precast Concrete Floor Plank
	4. Section 034150 – Precast Structural Concrete Wall Panels
	5. Section 035310 – Concrete Plank Topping
	6. Section 042000 – Unit Masonry
	7. Section 051200 – Structural Steel Framing
	8. Section 054000 – Cold Formed Metal Framing
	9. Section 071700 - Bentonite Waterproofing
	10. Section 072400 – Exterior Insulation And Finish Systems
	11. Section 074113 - Metal Roof Panels
	12. Section 079200 - Joint Sealants (Pre-Construction Testing)
	13. Section 081113 - Hollow Metal Doors And Frames (Coordinate with Unit Masonry, Precast Walls, and Metal Framing Conference)
	14. Section 084523 – Fiberglass Sandwich Panel Assemblies
	15. Section 087100 – Door Hardware
	16. Section 087400 – Access Control Hardware
	17. Section 088000 - Glazing  (Pre-Construction Adhesion and Compatibility Testing)
	18. Section 099100 - Painting (Professional Line Products)
	19. Section 099111 – High Performance Coatings
	20. Section 101010 - Visual Display Surfaces
	21. Section 142400 – Hydraulic Elevators
	22. Section 210800 - Start-Up And Commissioning
	23. Section 213000 - Fire Pump
	24. Section 220800 - Start-Up And Commissioning
	25. Section 230800 - Commissioning of HVAC Systems
	26. Section 231123 - Facility Natural Gas Piping
	27. Section 238200 - Convection Heating Units
	28. Section 238316 - Radiant Floor Heating System
	29. Section 270000 - Communications
	30. Section 281300 - Access Control and Alarm Management
	31. Section 282300 - Video Surveillance Systems
	32. Section 414000 - Installation Of Owner Furnished Equipment
	33. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the m...
	a. Project superintendent of Contractor.
	b. Subcontractor (installer, applicator, or erector).
	c. Material or equipment supplier.
	d. Manufacturers’ representative.
	e. Others directly affecting, or affected by the work.
	f. Testing agency (if necessary).
	g. Subcontractors as appropriate.
	h. Owner, Architect, and professional consultants may attend as appropriate.
	i. Others as appropriate to agenda.

	34. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	35. Contractor record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	36. Contractor Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	37. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	G. Progress Meetings:  Conduct progress meetings as determined at initial Pre-Construction Conference. Coordinate dates of meetings with preparation of payment requests.
	Attendees: In addition to representatives of Owner and Architect upon request, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall ...
	a. Owner’s Representative: presides over meeting and is responsible for minutes.
	b. Contractor and Subcontractors as appropriate who is authorized to act on behalf of General Contractor.  Individual must be fully informed in matters relative to the Project through day-to-day operations, correspondence, directives, change orders, a...
	c. Owner
	d. Architect upon request by Owner.
	e. Others as appropriate to agenda.

	2. Minimum Agenda:
	a. Review and approval of minutes of previous meeting.
	b. Work Progress Since Previous Meeting:
	1) Current activities.
	2) Critical activities.
	3) Deviations from schedule.
	4) Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.


	3. Field observations, problems, conflicts, and decisions.
	4. Deficiencies:
	a. Owner’s Representative to maintain a running log of deficient items and review at each meeting until resolved.
	b. Identification of items.
	c. Status of correction.

	5. Requests for Interpretations (RFIs):
	a. Status of clarification.
	b. Status of proposal requests.

	6. Changes and Modifications as appropriate:
	a. Status of change orders.
	b. Pending changes.
	c. Pending claims and disputes.
	d. Clarification decisions of Architect or Owner.

	7. Problems and conflicts which impede planned progress.
	8. Construction Progress and Submittal Schedules:
	a. Off-site fabrication and delivery schedules.
	b. Effect of proposed changes on construction progress schedule and coordination.
	c. Submittal schedules, status of submittals, and effect on construction progress schedule.
	d. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...

	9. Planned progress during succeeding work period.
	10. Adequacy of work forces.
	11. Coordination between elements of Work including coordination drawings and pre-construction meetings.
	12. Maintenance of Project Record Documents.
	13. Coordinate with Owner, Contractor’s access requirements and Owner’s occupancy arrangements.
	14. Other business relating to progress of Work.
	15. Review present and future needs of each entity present, including the following:
	a. Interface requirements.
	b. Sequence of operations.
	c. Status of submittals.
	d. Deliveries.
	e. Off-site fabrication.
	f. Access.
	g. Site utilization.
	h. Temporary facilities and controls.
	i. Work hours.
	j. Hazards and risks.
	k. Progress cleaning.
	l. Quality and work standards.
	m. Status of correction of deficient items.
	n. Field observations.
	o. RFIs.
	p. Status of proposal requests.
	q. Pending changes.
	r. Status of Change Orders.
	s. Pending claims and disputes.
	t. Documentation of information for payment requests.

	16. Minutes:  Record the meeting minutes.
	17. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	18. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.

	H. Meeting Minutes:  Prepared by Owner’s Representative for each meeting and distributed to all parties.
	1. Include column to indicate who is required to take action and date action is to be completed.  Each of these items requiring action will be carried in subsequent minutes of meeting as old business until noted as resolved.
	2. As minimum, separate into following categories:
	a. Old business.
	b. New business.
	c. Work progress.
	d. Deficiencies.
	e. RFIs.
	f. Proposed changes.
	g. Schedules.
	h. Submittals.
	i. Other new business, including events to be accomplished by next meeting.



	1.8 CONTRACTOR PROGRESS REPORTS
	A. As soon as the General Contractor has started work on the project, the contractor shall submit to the Owner’s Representative written weekly reports of the work performed each day by any of his employees, including the employees of his subcontractors.
	B. The reports shall be prepared by the General Contractor and shall bear his signature.
	1. All written Progress Reports shall be provided on the attached form to this specification section, or an alternative form proposed for use by the General Contractor and approved by the Architect.

	C. Each report shall contain the following information:
	1. The type of materials and / or major equipment being installed by the General Contractor and the total number of employees working in each category on that particular day.
	2. The names of the subcontractors working and the type of materials and / or major equipment being installed by each, together with the total number of employees working for each subcontractor on that particular day.
	3. The major construction equipment being used by each Contractor and / or subcontractor.

	D. The General Contractor shall provide the Owner’s Representative with two (2) copies of their Daily Construction Report.  Such reports shall describe the weather conditions and temperature; list the type of work being performed; the trade and number...

	1.9 COORDINATION AND SUBCONTRACTOR MEETINGS
	A. Schedule at required intervals to review current and future needs of the contractor.
	1. Owner’s Representative:  Presides over meeting and responsible for minutes.  Provide copy of minutes to General Contractor, Architect, and Owner.
	2. Attendees:  General contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities.
	3. Meetings:  In addition to progress and pre-installation meetings.
	4. Review progress since last meeting.  Determine whether contract work is on time, ahead of schedule, or behind schedule, in relation to construction schedule.  Determine how construction behind schedule will be expedited; secure commitments from par...
	5. Review other items that could affect progress as appropriate for status of Project.
	6. Revise construction schedule after each meeting as appropriate.  Issue revised schedule with minutes of meeting.

	B. Demolition Meetings:  Schedule at required intervals to review current and future needs of the General contractor.
	1. Owner’s Representative:  Presides over meeting and responsible for minutes.  Provide copy of minutes to Contractor, Architect and Owner.
	2. Attendees:  General contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, demolition, or performance of future activities.
	3. Meetings:  In addition to progress and pre-installation meetings.
	4. Review progress since last meeting.  Determine whether contract work is on time, ahead of schedule, or behind schedule, in relation to construction schedule.  Determine how construction behind schedule will be expedited; secure commitments from par...
	5. Review other items that could affect progress as appropriate for status of Project.
	6. Revise construction schedule after each meeting as appropriate.  Issue revised schedule with minutes of meeting.

	C. Civil / Structural Preconstruction Meeting: as requested by the Owner’s Representative.
	1. Scheduled by Owner’s Representative a minimum of (7) seven business days before beginning of any earthwork activities, with attendance by the following:
	a. Owner’s Representative
	b. Owner’s Testing Agency
	c. Architect’s Representative upon request.
	d. Geotechnical Engineer of Record
	e. General Contractor’s Representative
	f. Representatives from each of the following subcontractors (where applicable):
	1) Earthwork
	2) Concrete
	3) Waterproofing
	4) Structural Steel Fabrication
	5) Structural Steel Erection
	6) Cold Formed Metal Framing
	7) Masonry / Precast Concrete
	8) Subsurface Improvement Work


	2. Minimum Agenda:
	a. Procedures for quality control testing.
	b. Procedures for site preparation, backfilling, and related earthwork issues.
	c. Testing, placement, and curing and finishing of structural concrete.
	d. Attachment of metal floor and roof deck (as applicable).
	e. Procedures for construction of composite slab construction (as applicable).
	f. Procedures for control joints, grouting, workmanship, and quality control testing related to unit masonry (as applicable).
	g. Cold formed metal framing.
	h. Guide to cold weather concrete construction.
	i. Guide to cold weather waterproofing construction.
	j. Guide to cold weather masonry construction.
	k. Roles and responsibility of various parties regarding the above work items.


	D. Slab Pre-Pour Meeting: as requested by the Owner’s Representative.
	1. Scheduled by Owner’s Representative a minimum of (5) five business days before first slab pour, with attendance by the following: Owner’s Representative
	a. Architect’s Representative upon request
	b. Owner’s Testing Agency
	c. General Contractor’s Representative, including superintendent for each subcontractor.
	d. Representatives from each of the following Subcontractors (where applicable):
	1) Earthwork
	2) Concrete Installer
	3) Concrete Supplier
	4) Waterproofing contractor
	5) Electrical Contractor
	6) Plumbing Contractor
	7) Mechanical Contractor


	2. Minimum Agenda: Review with all parties planned construction procedures related to concrete slab placement and review procedures for compliance with Contract Documents. Discussion includes, but is not limited to:
	a. Sub Base Preparation.
	b. Concrete Mix Design.
	c. Delivery of Concrete.
	d. Waterproofing preparation and inspection before concrete pour.
	e. Schedule.
	f. Procedures for concrete placement, finishing, curing, and protection.
	g. Testing and quality control procedures and requirements.
	h. Slab Joints.
	i. Flatness / Levelness of Slab.



	1.10 MOCK UP REVIEW MEETING
	A. Refer to Submittals and Quality Control Sections in Division 01.
	B. Field Samples:  Erect Field Samples and Mock-Ups specified in Project Manual sections on Project site as directed by the Owner’s Representative and Architect, unless otherwise specified. Include in field samples and mock-ups, construction by all tr...
	C. Coordinate on site review in conjunction with a project meeting where possible or request a special meeting if required and approved by the Owner in advance of having the meeting.
	D. Scheduled by Owner’s Representative a minimum of (14) fourteen business days before beginning of any work activities, with attendance by the following:
	a. Owner’s Representative
	b. Architect’s Representative
	c. General Contractor’s Representative


	1.11 CLOSEOUT MEETING
	A. Schedule Project Closeout meeting with sufficient time to prepare for requesting Substantial Completion.
	B. Attendees:
	1. Owner’s Representative; presides over meeting and is responsible for minutes.  Provide copy of minutes to Contractor, Architect and Owner.
	2. General Contractor and major subcontractors.
	3. Owner, Architect, and professional consultants may attend as appropriate.
	4. Others as appropriate to agenda.

	C. Minimum Agenda:
	1. Operations and maintenance manuals.
	2. System demonstration and observation.
	3. Operation and maintenance instructions for the owner’s personnel.
	4. Contractor’s inspection of work.
	5. Contractor’s preparation of an initial "punch list."
	6. Procedure to request Architect inspection to determine date of substantial completion.
	7. Completion time for correcting deficiencies.
	8. Inspections by authorities having jurisdiction.
	9. Certificate of occupancy and transfer of insurance responsibilities.
	10. Partial release of retainage.
	11. Preparation for final inspection.
	12. Closeout submittals:
	a. Project Record Documents.
	b. Operating and maintenance documents.
	c. Operating and maintenance materials.
	d. Warranties and bonds.
	e. Affidavits.

	13. Final application for payment.
	14. Final cleaning.
	15. Contractor’s demobilization of site.
	16. Maintenance.


	1.12 COORDINATION BY THE GENERAL CONTRACTOR WITH SUPERVISION BY THE OWNER’S REPRESENTATIVE
	A. Coordination:  General Contractor shall coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in ...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Pre-installation conferences.
	7. Project closeout activities.
	8. Startup and adjustment of systems.
	9. Project closeout activities.


	1.13 PROJECT COORDINATION
	1.14 COORDINATION DRAWINGS
	A. General Contractor shall prepare coordination drawings and the Owners Representative shall be responsible to manage, secure, and process for the coordination drawings prepared by the General Contractor.
	1. Refer to Section 104.08 of the NJTA Standard Specifications.
	2. Refer to Submittals Section in Division 01 for coordination drawing explanation.
	3. Refer to Product Requirements / Equipment and Material Section in Division 01 for product requirements and substitution procedures.


	1.15 EXISTING UTILITIES
	A. General Contractor shall notify public and private utility companies as required by law in advance of, construction so that existing utilities may be accurately located and identified by the appropriate agency or utility.  Comply with the requireme...
	B. Give advance notice to public and private utility companies as required by law, and provide proper disposition, subject to Owner’s Representative and Architect’s approval of existing pipe lines, conduits, sewers, drains, poles, wiring, and other ut...
	C. The General Contractor shall immediately notify Owner’s Representative, Architect, and appropriate authorities when coming across an unknown utility line, and await decision as to how to dispose of same.  When an existing utility line must be cut a...
	D. General Contractor shall notify utility company involved, and assure protection, support, or moving of utilities to adjust them to new work.
	E. General Contractor shall be responsible for damage caused to existing, active utilities under work of this Contract, whether or not such utilities are indicated on Drawings, including resultant damages or injuries to persons or properties.

	1.16 SLEEVES AND FLASHINGS
	1.17 EXCAVATING AND BACKFILLING
	1.18 FOUNDATIONS AND CONCRETE WORK
	1.19 FIELD MEASUREMENTS, LAYOUT AND POSITIONING
	1.20 LIMITING EXPOSURE
	1.21 REQUESTS FOR INFORMATION (RFI)
	1.22 PROGRESS PHOTOGRAPHS
	1.23 DPMC INTERIM PERFORMANCE REVIEW FORM

	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	CONTRACTOR INTERIM PERFORMANCE REVIEW 
	ITEM
	RATING With Weights
	O      V     S     M     U     N/A
	TOTALS:
	FOR INTERNAL USE



	CONTRACTOR RATING CRITERIA
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	01 31 00 - PM - Req For Info Att2 - TMD5 - phD
	01 33 00 - Submittals - TMD5 - phD
	a. Responsible to coordinate the completeness of all submittals in accordance with the contract documents.  Only upon the submittals being complete will the submittals be distributed to the design professional for review and comment.
	b. Completeness includes but is not limited to; all items requested in the technical sections and Division 01 sections.
	1) Each product system will be submitted by technical section.
	2) Where possible each system will be submitted as one submittal with multiple components and parts.
	3) Ensure all certifications, calculations, product data, product samples, and shop drawings are present before processing.
	4) If submittals are not complete return to General Contractor for resolution of deficient items.
	5) Upon a complete submittal process submittals onto design professional for review and comment.


	01 35 15 - Sustain Req  - TMD5 - phD
	1.1 PROJECT GOALS
	A. This project has been designed using the NJTA sustainability guidelines.  The guidelines have been based on the LEED(r) Green Building Rating System(tm) for New Construction and Major Renovations, 2009 Edition.
	B. NJTA will not be pursuing formal certification but expects the contractor to comply with LEED guidelines to justify sustainability goals.
	C. Contractor is not responsible for the application of LEED certification, nor for determination of methods of achieving LEED credits unless specifically so indicated.
	D. Many of the LEED credits can be achieved only through intelligent design of the project and are beyond the control of the Contractor.  However, certain credits relate to the products and procedures used for construction and their quantity, weight, ...
	E. Contractor shall familiarize himself with the relevant requirements and provide the necessary information and instruction to all subcontractors and installers.
	F. Since Contractor and subcontractors may not be familiar with LEED requirements, please refer to the guidelines of LEED.
	1. See www.usgbc.org for more information.
	2. Construction Waste Management and Recycling Plan (Is encouraged but not required.)
	3. Construction Indoor Air Quality
	Other credits involve quantifying percentages by weight and cost and can be submitted with each product submittal for record only.


	1.2    SUBMITTALS
	A. Refer to Section 104.08 and 105.12 of the NJTA Standard and Supplementary Specifications and Division 01 – Submittals.
	B. Sustainability Submittal Requirements:  In each technical section comply with submission requirements notes to justify sustainable performance criteria requirements.
	C. For each product with the notation "Sustainability Requirements," submit supporting documents to support sustainability items related to that work item with product submittal.

	1.3 REFERENCES
	A. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE); 1791 Tullie Circle, NE, Atlanta, GA  30329.  Tel: (404) 636-8400.  Fax: (404) 321-5478.  www.ashrae.org.
	B. Bay Area Air Quality Management District (BAAQMD); 939 Ellis Street, San Francisco, California  94109.  Tel: (415) 771-6000.  www.baaqmd.gov.
	C. Green Seal; 1001 Connecticut Avenue, NW, Suite 827, Washington, DC 20036-5525. Tel: (202) 872-6400. Fax: (202) 872-4324.  www.greenseal.org.
	D. South Coast Air Quality Management District (SCAQMD); 21865 E. Copley Drive, Diamond Bar, CA 91765. Tel: (909) 396-2000.  www.aqmd.gov.
	E. U.S. Green Building Council (USGBC); 1015 18th Street, NW, Suite 805, Washington, DC 20036.  Tel: (202) 82-USGBC or (202) 828-7422.  Fax: (202) 828-5110.  www.usgbc.org.


	01 40 00 - Qlty Ass and Cntrl - TMD5 - phD
	01 50 00 - Temp Fac Cntrl - TMD5 - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. See Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	C. Section Includes, but is not limited to the following:
	1. Regulatory Requirements
	2. Definitions
	3. Use Charges
	4. Submittals
	5. Quality Assurance
	6. Project Conditions
	7. Construction Aids:
	a. Temporary Ramps, Ladders, and Runways.
	b. Material Lifting Equipment (i.e. Hoists, Cranes, and similar items).
	c. Temporary Scaffolding and Platforms.

	8. Barriers and Enclosures:
	a. Temporary Enclosures and Barricades, including protection for existing Trees and Plants.
	b. Temporary Railing at each floor above Grade and Roof.
	c. Building Security.
	d. Site Security Fencing.
	e. Protection
	f. Noise reduction

	9. Protection
	10. Access ways, Roads, Driveways, and Parking Areas.
	11. Use of Roadways / Haul Routes
	12. Temporary Controls:
	a. Construction Cleaning and Rubbish Removal and Rubbish Containers.
	b. Fire Prevention Requirements.
	c. Traffic Control.
	d. Erosion and Sediment Control.
	e. Dust Control.
	f. Drainage and Dewatering Equipment.

	13. Temporary Facilities
	14. Temporary Sanitary Facilities
	15. Project Signage and Identification.
	16. Equipment
	17. Temporary Utility Installation
	18. Support Facilities Installation
	19. Security and Protection Facilities Installation
	20. Operation, Termination, And Removal
	21. Contractor And Owner’s Representative Field Offices.
	22. Other temporary equipment, facilities, controls, and similar items required to complete Contract requirements or specified in other sections of Project Manual.

	D. Provide facilities reasonably required to perform construction operations properly and adequately and as required by applicable statutes, codes, ordinances and authorities.
	E. Related Sections:
	1. Division 01 - Temporary Utilities: Includes following construction Facilities:
	a. Temporary Electricity.
	b. Temporary Lighting.
	c. Temporary Telephone.
	d. Temporary Water.
	e. Temporary Sanitary Facilities.
	f. Temporary Fire Protection.

	2. Division 01 - Temporary Heating, Cooling and Ventilating

	F. Placement, Relocation, and Removal:
	1. Locate construction facilities and temporary controls to avoid interference with Work of this Project, future projects indicated in Contract Documents, and Owner's activities on site, unless otherwise directed by the Construction Manager / Resident...
	2. Should change in location of construction facilities and temporary controls be necessary, relocation shall be accomplished by Contractor providing facility or control without additional cost to Owner.
	a. When Staging Area is scheduled for reseeding, Contractor providing each facility or control shall relocate facility or control as required, including Office Trailers and related components.

	3. General Contractor shall remove construction facilities and temporary controls, and shall remove all debris and restore area as closely as possible to original condition, when no longer required, unless otherwise indicated in Contract Documents.


	1.2 REGULATORY REQUIREMENTS
	A. Install Temporary Facilities and Controls in accordance with applicable codes and regulations, and maintain in proper and safe condition throughout progress of Work.

	1.3 DEFINITIONS
	A. Permanent Enclosure Definition for this Section Only:  As determined by Architect, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent co...

	1.4 USE CHARGES
	A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  Provide connections and extensions of services as required for construction operations.

	1.5 SUBMITTALS
	A. Site Plan: Show temporary facilities, temporary fencing, utility hookups, staging areas and parking areas for construction personnel.   Submit to the Engineer for review and approval.
	B. Staging Plan: Show staging of building and site construction.  Submit to the Engineer for review and approval.

	1.6 QUALITY ASSURANCE
	A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.7 PROJECT CONDITIONS
	A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...

	1.8 CONSTRUCTION AIDS
	A. The installation and maintenance for construction aids shall be in accordance with applicable New Jersey State Labor and Workforce Development Laws, OSHA Regulations, and other Federal, State, and Local Laws, and maintenance of Construction Aids in...
	B. Ramps, Ladders, and Runways:  Comply with New Jersey State Labor and Workforce Development Laws, OSHA Regulation, and other applicable Federal, State, and Local Laws.
	1. General Work Contractor:  Provide and maintain Temporary Stairs, Ladders, Ramps, Runways, and similar items required to provide access to building during construction for personnel of all Contractors.  Remove as soon as possible and replace with pe...

	C. Material Lifting Equipment – General Contractor:  Provide and maintain material lifting equipment required for completion of contract requirements complying with New Jersey State Labor and Workforce Development Laws, OSHA Regulation, and other appl...
	D. Scaffolding and Platforms – General Contractor:  Provide and maintain Scaffolding and Platforms required for completion of contract requirements complying with New Jersey State Labor and Workforce Development Laws, OSHA Regulations, and other appli...

	1.9 BARRIERS AND ENCLOSURES
	A. Temporary Railings:
	1. General Work Contractor: Provide Temporary Railings at each floor and at roof as required protecting all personnel working on Project and as required to comply with requirements of New Jersey State Labor and Workforce Development Laws, OSHA Regulat...

	B. Security Barriers:
	1. Site Security Fencing - General Work Contractor:  Install minimum (6) feet high chain link fence around Construction Site, provide vehicular and personnel Access Gates with Locks.  If not shown on Drawings, provide security fence in locations direc...
	a. Locate security fence at perimeter of Project Boundaries/Site, to maintain adequate work area, including parking and trailers to provide a secure perimeter.
	b. Provide temporary fencing plan indicating fence locations for each Phase involved for Owners Representative and Architects review and acceptance prior to installation.
	c. Refer to Section 511 of the NJTA Standard and Supplementary Specifications.

	2. Other Security Barriers - Contractor:
	a. Provide additional Fencing, Barricades, Signs, Lights, and similar measures as required to protect and identify construction operations, and to prevent unauthorized access while complying with applicable codes and Regulations.
	b. Provide and maintain Protective Fencing around each rubbish container provided, by the Contractor.

	3. Building Security: The General Contractor will be responsible to secure / lock the Building (when the Building is considered enclosed) each day.  The Contractor will be responsible to secure / lock the construction gates at the end of each day.

	C. Barricades - General Work Contractor: Construct barricades and covered walkways as required by Federal, State, and local authorities for public rights-of-way and for public access to existing building.
	1. Provide barricades, covered walkways, and safety measures as directed by the Resident Engineer to promote safety and comply with safety measures required by the Authority, OSHA, and other governing regulatory agencies.

	D. Trees and Plant Protection:
	1. General Work Contractor: Preserves and protect existing trees and plants designated to remain.
	a. Consult with Architect through Owner’s Representative Manager before removal of roots and branches of trees to remain that interfere with construction. Employ qualified tree Arborist/Surgeon to remove and to treat cuts.
	b. Protect areas within Drip Lines from Traffic, Parking, Storage, Dumping, Chemically Injurious Materials and Liquids, Ponding and Continuous Running Water.
	c. Replace trees and plants damaged by construction activities.
	d. Refer to Section 201.03.A of the NJTA Standard and Supplementary Specifications.

	2. General Work Contractor: Provide (4) feet high barrier around drip line of trees and/or where shown on Drawings, with access for tree maintenance.

	E. Weather Closures – Contractor: Provide temporary roofing and weather-tight insulated closures of openings caused by, or required by, Contractor's construction operations in exterior surfaces to maintain specified working conditions and to protect p...
	1. Weather Closure Materials: Face Exterior Closures with 5/8 inch Exterior Grade Plywood, unless otherwise approved in advance by Architect and Owner’s Representative.  Polyethylene Sheeting is not permitted.  Utilize a minimum 2x4 metal framing at 1...

	F. Temporary Partitions and Enclosures:
	1. Contractor: Provide temporary partitions and enclosures as required to separate work areas from areas occupied by Owner and to prevent penetration of dust, moisture, and noise into occupied areas.
	2. Contractor:  Provide temporary partitions required for control of exiting from occupied areas of building or site.  Locate as shown on Drawings; if locations not shown on Drawings, consult Architect and local Code Official through Owner’s Represent...
	3. Partition Construction:
	a. Construct with closed joints; seal joints, edges and intersections with other surfaces to prevent penetration of dust and moisture; use materials providing flame spread of not more than 25 per ASTM E-84.
	b. Face interior temporary partitions constructed of minimum 4-inch metal studs with 1/2 inch taped gypsum wallboard both sides.
	c. Face exterior temporary partitions with 5/8 inch Plywood.  Polyethylene Sheeting is not permitted.
	d. Paint surfaced exposed to view in Owner-occupied areas.
	e. At exterior openings provide R-13 Kraft Faced Batt Insulation in stud wall cavities where directed by Architect and Construction Manager / Resident Engineer.
	f. At interior areas:  Provide sound attenuation insulation with minimum STC rate of 48 and above in stud wall cavities where directed or indicated by Owner, Architect, and Owner’s Representative.

	4. Barricades, Warning Signs and Lights:  Comply with standards and code requirements for erection of structurally adequate barricades.  Paint with appropriate colors, graphics and warning signs to inform personnel and the public, of the hazard being ...
	5. Environmental Protection:  Provide protection, operate temporary facilities and conduct construction in ways and by methods that comply with environmental regulations, and minimize the possibility that air, waterways and subsoil might be contaminat...
	a. Refer to Section 107.03 of the NJTA Standard and Supplementary Specifications.

	6. Reduction of Noise: Minimize noise using every action possible. Perform noise-producing work in less sensitive hours of the day or week as directed by the Resident Engineer. Maintain noise-produced work at or below the decibel levels and within the...


	1.10 PROTECTION
	A. Prior to starting and during the progress of his work, the General Contractor shall be responsible for the prevention of hazards to personnel and property, including that of the Owner, the adjacent sites, and the public.  This work shall include th...
	1. Water Protection:  Contractor shall at all times protect the work from damage from rainwater, spring water, ground water, backing up of drains or sewers and all other water.  It shall provide all pumps and equipment and enclosures to provide this p...
	2. Temporary Drainage:  Contractor shall construct and maintain all pumping necessary to keep the work free from water.  No water shall be allowed to discharge on any adjacent property.
	3. De-watering Facilities and Drains:  For temporary drainage and dewatering facilities and operations not directly associated with construction activities included under individual Sections, comply with dewatering requirements of applicable Technical...
	a. Refer to Section 547of the NJTA Supplementary Specifications.

	4. Bracing, Shoring and Sheeting:  Contractor shall provide all shoring, bracing and shelving as may be required for safety and for the proper execution of the work; they shall be removed when they have served the purpose.
	5. Weather Protection:  The Contractor shall, at all times, provide protection against rain, wind, storms, frost, heat, and other weather conditions, so as to maintain all work, materials, apparatus and fixtures free from injury or damage.  At the end...
	6. The Contractor shall provide protection for all his finished work.
	7. Fire Protection:  The Contractor shall provide a minimum of one (1) ABC fire extinguisher for each 2,500 sq. ft. of building, or as required by the local code enforcement agency.  A minimum of two (2) pails of sand shall be placed in these location...
	8. Security:  The Contractor is responsible for the protection of his work and shall make good all damage to or loss of structure and to all materials stored on the site.

	B. General Protection:
	1. Provide the following protective measures:
	a. Wherever existing or installed roof surfaces are disturbed they shall be protected against water infiltration. In case of leaks, they shall be repaired immediately upon discovery.
	b. Temporary protection against damage for portions of existing or installed work within or around structures and grounds where work is to be done, materials handled and equipment moved and/or relocated.
	c. Protection of interior of structures at all times, from damage, dust and weather inclemency. Wherever work is performed, floor surfaces that are to remain in place or are in place shall be adequately protected prior to starting work, and this prote...



	1.11 ACCESS WAYS, DRIVEWAYS AND PARKING AREAS
	A. Access Ways - General Work Contractor:
	1. Provide and maintain temporary access ways from public thoroughfare to serve construction area, of depth, width, length, and construction shown on Drawings or as directed by Owner’s Representative and Architect.
	a. Provide temporary Ramps and Platforms to span low areas and allow unimpeded drainage.
	b. Provide unimpeded access for Emergency Vehicles to Site, and provide and maintain access to Fire Hydrants and Control Valves free of obstructions.
	c. Provide Clear Free Access protected by Temporary Measures for all Egress Paths required by Owner’s Representative, Architect, and Code Official.  Relocate Egress Path as required by Construction Phasing Conditions.

	2. Maintain and relocate access ways as construction progresses, and provide detours as necessary for unimpeded traffic flow and Pedestrian Traffic.

	B. Parking Areas - General Work Contractor:  Provide temporary parking areas to accommodate use of all Contractor personnel in locations and in accordance with requirements shown on Drawings and in coordination with Architect and Owner’s Representativ...
	C. Maintenance of Access Ways and Parking Areas - General Work Contractor:
	1. Traffic and Parking Areas shall be maintained in sound condition, free of excavated materials, construction equipment, construction products, mud, snow, and ice, and maintain existing paved areas used for construction access; promptly repair breaks...
	2. Review with Owner’s Representative and Architect, prior to the start of construction, existing areas to be used for construction access and establish existing conditions in writing.

	D. Removal of Access Ways and Parking Areas - General Work Contractor:  Remove temporary access roads and parking areas at Project Completion, unless otherwise required for construction of permanent facilities, and repair component of permanent facili...
	1. Access Ways: Where permanent paving is to be installed over temporary access ways, remove approximately top (6) inches of temporary access way prior to installation of permanent paving.


	1.12 USE OF ROADWAYS / HAUL ROUTES
	A. For hauling, use only established public roads and roads on Owner’s property and, when authorized by the Resident Engineer.
	1. Utilize haul routes designated by the authorities, Resident Engineer, and Owner for construction traffic.
	2. Confirm construction traffic to designated haul routes.
	3. Provide traffic control at critical areas of haul routes to regulate traffic and minimize interference with Owner operations and public traffic.

	B. Construct temporary roads which are necessary in the performance of contract work. Temporary roads shall be constructed and restoration performed by the Contractor at Contractor's expense. When necessary to cross curbing, sidewalks, or similar cons...
	C. When new permanent roads are to be a part of this contract, Contractor to construct them for use to facilitate building operations. These roads may be used by all who have business thereon within zone of building operations.  Coordinate constructio...
	D. When certain buildings (or parts of certain buildings) are required to be completed in advance of general date of completion, all roads leading thereto must be completed and available for use at time set for completion of such buildings or parts th...

	1.13 TEMPORARY CONTROLS
	A. Construction Cleaning and Rubbish Removal – General Contractor:
	1. Definition of "Rubbish, Construction Debris, and Waste Materials":  Material not intended or necessary for completion of General Contractor's Work, including materials incidental to construction such as Packing Material, Lunch Papers, Drinking Cups...
	a. Continuously clean up rubbish, construction debris, waste materials, and equipment resulting from construction operations, and place in rubbish containers.
	b. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed off remote spaces prior to closing space.
	c. At least daily, clean up rubbish, construction debris, and waste material within structure and around site, access routes, and bottom of containers. Clean up at more frequent intervals as directed by Owner’s Representative or Architect.
	d. Cleaning Operations shall be scheduled so that dust and other contamination resulting from cleaning, does not fall on wet, newly painted surfaces.
	e. Sprinkle dusty rubbish, construction debris, and waste material with water.
	f. Vacuum clean interior areas when ready to receive finish painting.
	g. Dispose of waste in accordance with waste management plan and recycling program requirements.

	2. The General Contractor shall provide for general labor activities for cleaning and restoration of the site.  The Contractor shall arrange and pay for daily removal of rubbish, and debris from the site, resulting from the work and shall arrange for ...
	a. General Contractor is responsible for cutting and maintaining the grass and weeds within the confines of the construction fence on a weekly basis.
	b. Each Sub-Contractor shall be responsible for collecting and cleaning up debris resulting from his work and placing the debris into the containers provided for by the Contractor.
	c. Upon completion of his work, and also when directed, the Contractor shall remove from premises all temporary work, and all rubbish and debris from which he is responsible, and shall leave the premises in a neat and orderly condition.
	d. All tools, appliances, shanties, materials and equipment of the Contractor and his subcontractors shall be removed from the premises upon completion of the work.
	e. The Contractor shall be responsible for final cleaning, including but not limited to cleaning both sides of all glass, finished surfaces of walls, floors, ceilings, doors, fixtures and equipment.  Refer to Division 01 Closeout for more information ...

	3. Lower waste materials in controlled manner with as few handlings as possible; do not drop or throw from heights.
	4. Comply with applicable State and Local Regulations, ordinances, anti-pollution laws, including requirements of OSHA.
	a. Collect waste from construction areas and elsewhere daily.
	b. Comply with requirements of NFPA 241 for removal of combustible waste material and debris.  Enforce requirements strictly.
	c. Do not hold materials more than (7) days during normal weather or (3) days when the temperature is expected to rise above 80 deg F (27 deg C).
	d. Handle hazardous, dangerous, or unsanitary waste materials separately from other waste by containerizing properly.  Dispose of material in a lawful manner.  Utilize qualified and / or certified personnel / labor to handle, transport, and dispose of...
	e. Maintain copies of all disposal manifests for the record and required by waste management plan.
	f. Materials and Containers
	g. Materials: Use only cleaning materials recommended by manufacturer of surface to be cleaned only on surfaces to be cleaned.
	h. Containers: Provide sufficient containers complying with applicable State and Local requirements and ordinances for collection of rubbish, construction debris, and waste material generated by General Contractor.

	5. Removal and Disposal: At least once per week, remove collected rubbish, construction debris, and waste materials generated by Prime Contractor from Owner’s property and legally dispose of off-site.
	a. If rubbish, construction debris, and waste material interfere with construction, circulation or presents hazard, remove more often than once per week as required.
	b. Comply with applicable State and Local Regulations, ordinances, Anti-Pollution Laws, including requirements of OSHA.
	c. Burning or burying of rubbish, construction debris, and waste material on site is not permitted. Do not dispose of volatile fluid wastes (i.e. Mineral Spirits, Oil, Paint Thinner, etc.) in storm or Sanitary Sewer Systems or into Streams or Waterways.

	6. Refer to SECTION 017000 for requirements for Final Cleaning.

	B. Dust Control – General Work Contractor: Minimize raising dust from construction operations, and provide positive means to prevent air-borne dust from dispersing into atmosphere.
	C. Refer to Section 208 of the NJTA Standard and Supplementary Specifications & the approved Soil Erosion Permit Plans.
	D. Fire Protection and Prevention – General Contractor
	1. Take all precautions required to prevent fires as result of construction operations. Use flame cutting torches, blowtorches, or welding tools in strict accordance with applicable Federal, State, and Local Safety Rules and Regulations.  Provide fire...
	a. Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher on each floor at or near each usable stairwell.

	2. Fire extinguishers are to be kept on or adjacent to site and building accessible to fire-fighting equipment at all times.
	3. Material Storage:  Store unstable or volatile waste in covered metal containers, and remove from premises daily in accordance with applicable Federal, State, and Local Safety Rules and Regulations.  Locate and maintain gasoline and fuel oil storage...
	4. General:  Except for use of permanent fire protection as soon as available, do not change over from use of temporary security and protection facilities to permanent facilities until Substantial Completion, or longer as requested by the Owner’s Repr...
	5. Temporary Fire Protection:  Until fire protection needs are supplied by permanent facilities, install and maintain temporary fire protection facilities of the types needed to protect against reasonably predictable and controllable fire losses.
	a. Comply with local code jurisdiction requirements and / or the following code NFPA 10 "Standard for Portable Fire Extinguishers," and NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition Operations."

	6. Store combustible materials in containers in fire-safe locations.
	7. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire protection facilities, stairways and other access routes for fighting fires.
	8. Smoking is prohibited in all locations on site.  Do not smoke in areas with hazardous materials.
	9. Provide supervision of welding operations, combustion type temporary heating units, and similar sources of fire ignition.
	10. Permanent Fire Protection:  At the earliest feasible date in each area of the Project, complete installation of the permanent fire protection facilities, including connected services, and place into operation and use.  Instruct key personnel on us...

	E. Traffic Controls:  Refer to Section 801 of the NJTA Standard and Supplementary Specifications.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Pavement:  Refer to Division 300 of the NJTA Standard and Supplementary Specifications.
	B. Chain-Link Fencing:  Refer to Section 511 of the NJTA Standard and Supplementary Specifications.
	C. Where agreed to by Owner, Resident Engineer, and Architect provide Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/...

	2.2 TEMPORARY FACILITIES
	A. Refer to Section 517 of the NJTA Standard and Supplementary Specifications.
	B. Storage and Fabrication Sheds:  Provide sheds and trailers sized, furnished, and equipped to accommodate materials and equipment for construction operations, including temporary utility service.  Locate sheds and storage trailers on site with Owner...

	2.3 TEMPORARY SANITARY FACILITIES
	A. Costs - Contractor: Pay cost of installing and maintaining temporary sanitary facilities, unless otherwise specified.
	B. Service Requirements:
	1. Provide and maintain sufficient chemical toilet accommodation for all workmen engaged on Project.
	2. Locate toilets where required by the Owner’s Representative.
	3. Conform to requirements of New Jersey State Department of Health and Senior Services.

	C. Equipment:
	1. Toilet Facilities: Enclosed portable self-contained units; provide separate facilities for male and female personnel.  Shield toilets to insure privacy.
	2. Provide suitable hand washing facility for all personnel working at Site.
	3. Provide covered waste containers for disposal of used materials.

	D. Use of Existing and Permanent Systems:
	1. Do not use new permanent or existing sanitary facilities.

	E. Costs - Contractor: Pay cost of installing and maintaining temporary sanitary facilities, unless otherwise specified.
	F. Installation:  Install in conformance with requirements of applicable regulatory agencies, including OSHA Requirements, and in manner to not unnecessarily interfere with progress of Work.
	1. Operation:  Insure temporary sanitary facilities as available for full working day as defined above.
	2. Clean facilities and area around facilities daily, unless otherwise required; and maintain in sanitary condition.
	3. Provide toilet paper, paper towels, and soap in suitable dispensers.

	G. Removal:  General Contractor installing temporary sanitary facilities shall remove and reinstall as required to make way for construction progress, and shall remove when no longer required.  Clean areas, disinfect as required, and restore to origin...

	2.4 PROJECT SIGNAGE / IDENTIFICATION
	A. Project Sign - General Work Contractor to provide and erect project sign required by the Owner.
	B. Temporary Signs – General Work Contractor to provide and erect temporary signs to provide directional information to Construction Personnel and Visitors seeking entrance into the Project site or adjacent facility.  Interior and Exterior Signs to be...
	1. Temporary Signs:  Prepare signs to provide directional information to construction personnel and visitors as directed by the Owner’s Representative, Architect, Owner, or Local Authorities.
	a. Interior Temporary Sign Material once building is weather tight:
	1) Fabricate from heavy card stock with a laminated coating, back ground finish – white; lettering – black; text - Helvetica.
	2) Cut to 4-inch wide by 12 inch long size tag.
	3) Punch 1/8-inch diameter hole centered on 4-inch dimension of tag. Edge of Hole spaced approximately 1/2-inch from one end on tag.
	4) Reinforce hole on both sides with gummed cloth washer or other suitable material capable of preventing tie pulling through sign edge.
	5) Ties: Steel wire 0.0120-inch thick, attach to tag with twist tie, leaving 6-inch long free ends, or approved equal that will not cause damage to construction.

	b. Installation
	1) Install temporary signs where required for way finding as directed by Resident Engineer.  Attach temporary signs to room door frame, door hardware, or room door on corridor openings.  Do not damage construction.  Repair all surfaces if damaged.
	2) Mark on signs with felt tip marker having approximately 1/8-inch wide stroke for clearly legible numbers or letters.
	3) Identify room with numbers as designated on floor plans.

	c. Location
	1) Install on doors that have room, corridor, and space numbers shown.
	2) Doors that do not require signs are as follows:
	a) Corridor barrier doors (cross-corridor) in corridor with same number.
	b) Folding doors or partitions.
	c) Toilet or bathroom doors within and between rooms.
	d) Communicating doors in partitions between rooms with corridor entrance doors.
	e) Storage closet doors within rooms.


	d. Replace missing, damaged, or illegible signs.

	2. The Owner reserves the right to take possession of project identification signs.


	2.5 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures.
	B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.
	4. Refer to Temporary Heating and Cooling Section in Division 01 for more information.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.2 TEMPORARY UTILITY INSTALLATION
	A. General:  Install temporary service or connect to existing service.
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.

	B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully.
	1. Connect temporary sewers to municipal system as directed by authorities having jurisdiction.

	C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction.
	D. Water Service:  Use of Owner's existing water service facilities will be permitted, as long as facilities are cleaned and maintained in a condition acceptable to Owner.  At Substantial Completion, restore these facilities to condition existing befo...
	1. Where installations below an outlet might be damaged by spillage or leakage, provide a drip pan of suitable size to minimize water damage.  Drain accumulated water promptly from pans.

	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities.
	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Contractor to provide temporary power, Use of Owner's existing electric power service will be permitted, as long as equipment is maintained in a condition acceptable to Owner.
	I. Electric Power Service:  Contractor to provide electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations.
	1. Contractor to install temporary electric power service using underground or overhead routing suitable for the application and safety on the site.  Coordinate final layout and configuration with the utility company, the Resident Engineer, the Archit...
	2. Connection of temporary service will be permitted to connect to the Owner's existing power source if possible, upon request and approved by Resident Engineer, Architect/Engineer of record, and Owner.  Refer to the drawings for additional information.

	J. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.

	K. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all construction personnel.  Install one telephone line(s) for each field office.
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important 24 hour emergency telephone numbers including police and fire departments, Contractor's home office, Architect's office, Owner’s Representative’s Office, Owner's office, Principal subcontractors' field an...
	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	L. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail in field office.

	3.3 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	2. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations.  Locate temporary roads and paved areas in same location as permanent roads and paved areas.  Extend temporary roads and ...
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Refer to Division 200 of the NJTA Standard and Supplementary Specifications for preparation of subgrade and installation of sub-base and aggregate base course for temporary roads and paved areas.
	3. Recondition base after temporary use, including removing contaminated material, re-grading, proof-rolling, compacting, and testing.

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking: Provide temporary parking areas for construction personnel.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.
	3. Refer to Section 547 of the NJTA Supplementary Specifications.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as required for the project site.  Install signs where directed by Owner’s Representative and Architect to inform public and individuals seeking entrance to...
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Comply with requirements of authorities having jurisdiction.  Comply with Division 01 Section "Execution" for progress ...
	H. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel.
	1. Truck cranes and similar devices used for hoisting materials are considered "tools and equipment" and not temporary facilities.

	I. Temporary Elevator Use:  Use is not permitted until final inspection and a certificate of occupancy.
	J. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders are not adequate.
	K. Temporary Use of Permanent Stairs:  Cover finished; permanent stairs with protective covering of plywood or similar material so finishes will be undamaged at time of acceptance.

	3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Refer to Section 107.03 of the NJTA Standard and Supplementary Specifications.

	B. Temporary Erosion Control - Refer to Section 208 of the NJTA Standard and Supplementary Specifications & the approved Soil Erosion Permit Plans.
	C. Stormwater Control:  Stormwater Control - Refer to Sections 502 and 503 of the NJTA Standard and Supplementary Specifications & the approved Soil Erosion Permit Plans.
	D. Tree and Plant Protection:  Tree and Plant Protection - Refer to Section 201.03.A of the NJTA Standard and Supplementary Specifications.
	E. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and harboring of rodents, roaches, and other pests and to perform extermination and control procedures at regular intervals so Project will be free of pests an...
	F. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure fence in a manner that will prevent people and animals from easily entering site except by entrance gates.
	1. Extent of Fence:  As indicated on Drawings.
	2. Maintain security by limiting number of keys and restricting distribution to authorized personnel. Provide Owner with one set of keys.

	G. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially completed areas of construction.  Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and similar violations of security.
	H. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	I. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures.

	J. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.


	3.5 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.

	C. Temporary Facility Changeover:  Do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."
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	c. Permanent HVAC System:  If Owner’s Representative and Architect authorize use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.  Repl...
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.  See NJTA Standard Specifications for additional requirements.
	C. See Divisions 02 through 49 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility, except that products consisting of recycled-content materials are allowed, unless explicitly stated otherwise.  Products salvaged or recycled from oth...
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Equivalents / Comparable Products:  Products, materials, equipment, and methods of construction that are the same as those required by the Contract Documents.
	D. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.3 SUBMITTALS OF SUBSTITUTIONS OR EQUIVELANT PRODUCTS
	A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.  Refer to Section...
	1. Substitution Request Form:  Use form provided at end of Section.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Identify product by Project Manual Section and article numbers.
	b. Provide manufacturer's name, contact and address, and product trade name of model/catalog number. Include fabricators, suppliers, and distributors as appropriate.
	c. Attach product data in accordance with section requirements and requirements of SECTION 013300.
	d. Statement indicating why specified material or product cannot be provided.
	e. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	f. Provide an itemized detailed comparison list of significant qualities of proposed substitution with those of the Work specified.  Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specifi...
	g. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	h. Samples, where applicable or requested.
	i. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners.
	j. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	k. Research/evaluation reports evidencing compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.
	l. Detailed comparison of Contractor's Construction Schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	m. Cost information, including a proposal of change, if any, in the Contract Sum.  Provide cost comparison against product specified and proposed substitution.  Provide back up to cost as requested by Architect or Engineer, including but not limited t...
	n. If the requested substitution involves more than one contractor, provide note of acceptance from other contractors.
	o. Contractor will be responsible for all costs and changes associated with the proposed substitution to be incorporated into work.  Cost will include design fees for re-design work if required, material and labor costs from contractors.
	p. Contractor's certification that proposed substitution complies with requirements in the Contract Documents and is appropriate for applications indicated.
	q. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation of substitution.  Architect will notify Contractor of acceptance or rejection of proposed substitution.
	a. Form of Acceptance:  Change Order (credit).
	b. Use product specified if Architect cannot make a decision on use of a proposed substitution within time allocated.


	B. Equivalent / Comparable Product Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Architect's Action:  If necessary, Architect will request additional information or documentation for evaluation within one week of receipt of a comparable product request.  Architect will notify Contractor of approval or rejection of proposed comp...
	a. Identify product by Project Manual section and article numbers.
	b. Provide manufacturer's name, contact and address, and product trade name of model/catalog number. Include fabricators, suppliers, and distributors as appropriate.
	c. Attach product data in accordance with section requirements and requirements of SECTION 013300.
	d. Contractor will be responsible for all costs and changes associated with the proposed equivalent to be incorporated into work.  Cost will include design fees for re-design work if required, material and labor costs from contractors.
	e. Contractor will be responsible for all costs and changes associated with the proposed equivalent to be incorporated into work.  Cost will include design fees for re-design work if required, material and labor costs from contractors.
	f. Form of Approval:  Form of Approval - Refer to Section 105.11 of the NJTA Standard and Supplementary Specifications.
	g. Basis-of-Design Product Specification Submittal:  Basis of Design Product Specification Submittal - Refer to Section 105.11 of the NJTA Standard and Supplementary Specifications.  Show compliance with requirements.



	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products were also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Refer to Section 105 of the NJTA Standard and Supplementary Specifications.
	B. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft.  Comply with manufacturer's written instructions.
	C. Packing and Transportation:  The supplier is required to package finished products in boxes or crates for protection during shipment, handling, and storage. Sensitive products must be protected against exposure to elements and moisture.  Protect se...
	D. Delivery and Receiving:  Arrange deliveries of products in accordance with construction schedules.
	1. Coordinate deliveries through the General Work Contractor to avoid conflict with construction operations and conditions at site; operations of other contracts and Owner; limitations on storage space, availability of personnel and handling equipment...
	2. Ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, or other losses.
	3. Deliver product in undamaged, dry condition, in original unopened containers or packaging with identifying labels intact and legible, with instructions for handling, storing, unpacking, protecting, and installing.
	a. Clearly mark partial deliveries of component parts of equipment.


	E. Product Handling:  Contractor shall provide all necessary equipment and personnel to handle his products as delivered to site by methods to prevent soiling or damage. Owner, Architect or other non-Contractor personnel shall not be required to recei...
	1. Additional protection shall be provided during handling to prevent marring and otherwise damaging products, packaging, and surrounding surfaces.
	2. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	F. Handle products by methods to avoid bending or overstressing. Lift large and heavy components only at designated lift points.

	1.6 STORAGE AND PROTECTION OF PRODUCTS
	A. Store products immediately on delivery in accordance with manufacturer's instructions with seals and labels intact.  Store products to allow for inspection and measurement of quantity or counting of units.
	1. Unless otherwise provided in Contract Documents, store all materials in Staging Area of project site in compliance with manufacturer's recommendations.
	2. Provide and maintain fencing and security for protection of stored materials and equipment for respective Contract.
	3. Arrange storage in manner to provide access for maintenance of stored items and for inspection.

	B. Enclosed Storage:
	1. Store products, subject to damage by the elements, in a substantial weather tight enclosure(s), above ground, with ventilation adequate to prevent condensation and maintain temperature and humidity within ranges stated in manufacturer's instruction...
	2. Store unpacked and loose products on shelves, in bins, or in neat groups of like items.

	C. Exterior Storage:
	1. Provide substantial platforms, blocking, or skids to support fabricated products above ground; slope to provide drainage.  Protect products from soiling and staining.
	2. Cover products subject to discoloration or deterioration from exposure to elements with impervious sheet material.
	3. Loose granular materials are to be stored on clean, solid surfaces such as pavement, or on rigid sheet materials, to prevent mixing with foreign matter.
	4. Provide surface drainage to prevent erosion and pooling of water.
	5. Prevent mixing to refuse of chemically injurious materials or liquids.

	D. Maintenance of Storage:  Periodically inspect stored products on a scheduled basis and maintain inspection log, available to Architect on request.  Verify that:
	1. Storage facilities comply with manufacturer's product storage requirements.
	2. Manufacturer's required environmental conditions are continually maintained.
	3. Surfaces of products exposed to elements are not adversely affected and that any weathering of finishes in acceptable under requirements of Contract Documents.

	E. Stored Equipment Maintenance:  Provide manufacturer's service instruction for each item of mechanical or electrical equipment in long-term storage, with notice of enclosed instructions shown on exterior of package.  Service equipment on regularly s...

	1.7 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.  Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."
	1. Refer to Section 109.03 of the NJTA Standard and Supplementary Specifications.



	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. All material and equipment shall be new, and where no specific kind or quality is indicated or mentioned, shall be of the highest quality as approved by the Architect.  This Contractor shall submit all manufacturers’ names for approval before purch...
	1. Refer to Section 105.01 of the NJTA Standard and Supplementary Specifications.

	B. All material and equipment shall conform to the latest edition of ASTM, ANSI, and/or ASA Standards, in that order of precedence, where such standards exist.
	C. All workmanship shall be of the highest grade and any items not conforming to this standard shall be redone at the responsible Contractor’s expense.
	1. Refer to Sections 106.06 and 106.22 of the NJTA Standard and Supplementary Specifications.

	D. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Architect will make selection.
	5. Where products are accompanied by the term "match sample," sample to be matched is Architect's.
	6. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.

	E. Product Selection Procedures:
	1. Product:  Where Specifications name a single product and manufacturer, provide the named product that complies with requirements.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.
	3. Products:  Where Specifications include a list of names of both products and manufacturers, provide one of the products listed that complies with requirements.
	4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a product by one of the manufacturers listed that complies with requirements.
	5. Available Products:  Where Specifications include a list of names of both products and manufacturers, provide one of the products listed, or an unnamed product, that complies with requirements.  Comply with provisions in Part 2 "Comparable Products...
	6. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a product by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.  Comply with provisions in Part 2 "Comparable Product...
	7. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional requirements on Drawings are based on a specific product or system, provide the specified product or system.  Comply with provisions in Part 2 "Product Substituti...
	8. Basis-of-Design Product:  Where Specifications name a product and include a list of manufacturers, provide the specified product or a comparable product by one of the other named manufacturers.  Drawings and Specifications indicate sizes, profiles,...
	9. Visual Matching Specification:  Where Specifications require matching an established Sample, select a product that complies with requirements and matches Architect's sample.  Architect's decision will be final on whether a proposed product matches.
	a. If no product available within specified category matches and complies with other specified requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal of product.

	10. Visual Selection Specification:  Where Specifications include the phrase "as selected from manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with other specified requirements.
	a. Standard Range:  Where Specifications include the phrase "standard range of colors, patterns, textures" or similar phrase, Architect will select color, pattern, density, or texture from manufacturer's product line that does not include premium items.
	b. Full Range:  Where Specifications include the phrase "full range of colors, patterns, textures" or similar phrase, Architect will select color, pattern, density, or texture from manufacturer's product line that includes both standard and premium it...



	2.2 PRODUCT SUBSTITUTIONS
	A. Timing: Architect will consider requests for substitution if received within (30) days after the Notice of Award.  After the thirty day period, the contractor will provide the specified product or approved an equal.
	B. Conditions:  Architect will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncompliance wi...
	1. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	2. Requested substitution does not require extensive revisions to the Contract Documents.
	3. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	4. Substitution request is fully documented and properly submitted.
	5. Requested substitution will not adversely affect Contractor's Construction Schedule.
	6. Requested substitution has received necessary approvals of authorities having jurisdiction.
	7. Requested substitution is compatible with other portions of the Work.
	8. Requested substitution has been coordinated with other portions of the Work.
	9. Requested substitution provides specified warranty.
	10. Utilize “Attachment #1” in this section to communicate product equal or substitution request in accordance with submittal of the product information required.

	C. Substitutions will not be considered when:
	1. Indicated on shop drawings, or product data submittals without separate formal request within the specified time periods noted above.
	2. Requested directly by subcontractor or supplier.
	3. When acceptance requires substantial revision of the Contract Documents.
	4. When the proposed product changes or revises the design intent as determined by the Architect.
	5. Only one request for substitution for each product will be considered.

	D. Do not order or install substitute or equivalent products without written authorization or approval of the Architect.

	2.3 EQUIVALENT / COMPARABLE PRODUCTS
	A. Conditions:  Architect will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Architect will return requests without action, except to record noncomplia...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of architects and owners, if requested.
	5. Samples, if requested.
	6. Utilize “Attachment #1” in this section to communicate product comparison request in accordance with submittal of the product information required.

	B. Timing: Architect will consider requests for equivalent/comparable if received within (30) days after the Notice of Award.  Requests received after that time may be considered or rejected at discretion of Architect.


	PART 3 -  EXECUTION (Not Used)
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	1. This project is a Phased construction type project, and as such there shall be work of this Section included in all Phases of construction to the extent required by contract drawings and or as required to install new work.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. See Divisions 02 through 49 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.
	C. See Division 07 Section "Penetration Firestopping" for patching fire-rated construction.
	D. Work Includes, but is not limited to:  All cutting, coring, drilling, fitting and patching of holes and openings, by the General Contractor, for the new work of sub-trades including Plumbing, Heating and Ventilating and Electrical work, unless spec...
	1. Make its parts fit together properly.
	2. Uncover portions of work to provide for installation of ill-timed work.
	3. Remove and replace defective work.
	4. Remove and replace work not conforming to requirements of Contract Documents.
	5. Remove samples of installed work as specified for testing.
	6. Provide routine penetrations of nonstructural surfaces for installation of piping, electrical conduit and receptacles.
	7. Provide routine penetrations of structural surfaces for installation of piping, HVAC ductwork, electrical conduit and receptacles.
	8. Provide routine core drilling penetrations of floor, wall and/or roof deck surfaces for installation of piping, HVAC ductwork, electrical conduit and receptacles.
	9. Provide cutting of roofing material and decking for the installation of mechanical equipment on the roof.
	10. Provide cutting of existing foundation wall and waterproofing membrane to install new underground utilities.  Patch and repair waterproofing membrane at areas of drilling.
	11. Use same waterproofing material for patch and repair and match existing material used on wall or floors.
	12. Provide protection against water intrusion into building at all times.  Provide any means necessary, either by pumps or temporary water seals of areas, and as indicated herein this project manual for removal of water.

	E. Section Also Includes the Following:
	1. Definition of Cutting and Patching.
	2. Assignment of Responsibility for Cutting and Patching.
	3. Procedures Relating to Cutting and Patching.

	F. Related Sections:
	1. Project Schedule - Refer to Section 107.04 of the NJTA Standard and Supplementary Specifications.
	2. Division 01 –Temporary Construction Facilities and Temporary Controls.
	3. Division 03 – Cast-In-Place Concrete
	4. Division 03 – Precast Structural Concrete Wall Panels
	5. Division 03 – Precast Structural Concrete Floor Plank
	6. Division 06 – Rough Carpentry
	7. Division 07 – Fire-stopping
	8. Division 07 – Joint Sealers
	9. Division 07 – Metal Roof Panels
	10. Division 09 – Finishes
	11. Mechanical Specifications.
	12. Electrical Specifications.


	1.2 DEFINITIONS
	A. Cutting: Physical modification or removal of new or existing construction and installed components necessary to permit installation or performance of other Work.  Cutting includes but is not limited to coring, drilling, and cutting of construction.
	B. Patching: Restoration or replacement of new or existing construction and installed components, including installation of new finish materials and reconstruction of walls, floors, and similar items necessary to restore surfaces to original condition...
	1. Unless otherwise indicated, match adjacent materials and finishes.


	1.3 ASSIGNMENT OF RESPONSIBILITY
	A. Unless otherwise specified, the General Contractor shall provide cutting and patching required for the work, including requirements of subcontractors.
	1. Submit cutting and patching procedures to the Owner’s Representative at least (10) days before the time cutting and patching will performed.
	2. Provide personnel experienced in types of construction required in cutting and patching of floors, walls (interior or exterior), ceilings, and similar construction.
	3. Coordinate with other Prime Contractors to avoid extra cutting and patching.

	B. General Contractor shall be responsible for his own, and his subcontractor's, cutting and patching, and shall correct work if damaged by the cutting and patching operations.
	1. Each General Contractor shall bear the cost of cutting and patching, repair or replacement of construction by others resulting from lack of coordination, error, omission, damage, or tardiness on his part.
	2. Unless otherwise approved by party whose construction has been damaged, employ and compensate party involved to provide cutting and patching, repair, or replacement.


	1.4 PERFORMANCE REQUIREMENTS
	A. Performance:  Employ experienced Subcontractor with skilled workers to perform cutting, coring, drilling, fitting and patching as required herein.  Proceed with cutting and patching at the earliest feasible time, after written approval of Contracto...

	1.5 SUBMITTALS
	A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least (10) ten business days before the time cutting and patching will be performed, requesting approval to proceed.  Include the following information:
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting and patching procedures will disturb or affect.  List services/systems that will be relocated and those that will be temporarily out of service.  Indicate how l...
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Architect's / Engineer’s Approval:  Obtain approval of cutting and patching proposal before executing cutting and patching activities.  Approval does not waive right to later require removal and replacement of unsatisfactory work.


	1.6 QUALITY ASSURANCE
	A. Notification of Owner’s Representative:  Submit written request in advance of executing any cutting or alteration which affects other trades, utilities, and operational functions.
	B. Cutting and Patching Installer Qualifications:  Company specializing in performing the cutting, coring, drilling, fitting and patching work of this section with minimum ten (10) years documented successful experience. Provide written certification ...
	C. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	D. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended, or results in increased maintenance, or decreased operational life or safety.
	E. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components in a manner that could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or results in increased maintenan...
	F. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner that would, in Architect's opi...

	1.7 PROCEDURES
	A. Secure Owner’s Representative and Architect's approval of cutting and patching plan before cutting construction.
	1. Do not cut or pierce waterproofed walls or floors or any structural members without written permission of Owner’s Representative or Architect.
	2. Meet with Owner’s Representative at Project Site with parties (including other subcontractor’s) involved in cutting and patching to review potential interferences and conflicts before proceeding with work.

	B. Waterproofing and Roofing Membranes:
	1. Employ qualified contractors to accomplish all required cutting, patching, or repairing of waterproofing and roofing membranes.
	2. Before beginning cutting, patching, or repairing of waterproofing and roofing membranes, obtain approval of all materials, methods, and contractor to be used from Owner’s Representative, Architect, and agency, or agencies, holding bond or guarantee...

	C. Water Tightness:
	1. General Contractor shall be responsible for water tightness of product, materials, and workmanship the Contract, including work specified to be watertight and inferred by general practice to be watertight.
	2. If details or materials shown or specified are felt not satisfactory to produce water tightness, Contractor shall inform Owner’s Representative and Architect before installation and submit proposed substitution or alternative method through Owner’s...
	a. Contractor shall execute approved change and make watertight at no additional cost to Owner.
	1) All walls, roof, glazing, windows, doors, sleeves through foundation walls, flashings, and similar items shall be watertight before requesting final payment.



	D. General Cutting and Patching:
	1. The Contractor shall be responsible for furnishing and setting sleeves, built-in items, anchors, inserts, etc., for his work.  The Contractor shall build these items into the construction.
	2. The Contractor shall build recesses, channels, chases, openings, and flues, and leave or create holes where shown on Drawings or where directed for water or other piping, electrical conduits, switch boxes, panel boards, flues and ducts, or any othe...
	3. The Contractor shall close, build in and finish around or over all openings, chases, channels, pockets, etc. after installation has been completed.


	1.8 WARRANTY
	A. Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void warranties of systems.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of in-place materials.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions: Examine existing conditions of project, including elements subject to damage or to movement during cutting and patching. Before cutting, examine surfaces to be cut and patched and conditions under which cutting and patching is ...
	B. Notification: Report unsatisfactory or questionable conditions, in writing, to Contractor, with copies to Architect and Owner’s Representative. Do not proceed with work until Contractor has corrected unsatisfactory conditions or if required Owner’s...
	C. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with in-place finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Temporary Support: Provide adequate temporary support of Work to be cut as necessary to assure structural value and integrity of affected portion of work. Provide devices and methods to protect other portions of project from damage.
	1. Provide protection from elements for that portion of project which may be exposed to weather and overnight by cutting and patching work.

	B. Protection: Protect in-place construction during cutting, coring, drilling, fitting and patching to prevent damage. Provide protection from adverse weather conditions for portions that might be exposed during cutting and patching operations.  Provi...
	C. Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	D. Contractor shall not start any demolition, cutting, coring, drilling, fitting and patching work until they receive an approved copy of Contractor’s Plan and Report from the Owner Representative, Architect, Structural Engineer, Mechanical and Electr...
	1. After approval has been received take all precautions to avoid cutting existing pipe, conduit or ductwork serving the existing building, but scheduled to be removed or relocated until provisions have been made to bypass them.

	E. Temporary Support:  Provide temporary support of Work to be cut.
	F. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	G. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems are required to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption to occupied areas.

	3.3 CUTTING AND PATCHING
	A. General: Provide openings in construction which are required for later work.
	B. Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	1. Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	2. General Contractor: Is responsible to supply in advance, proper and sufficiently detailed information for openings as part of the Contractor’s Plan and Report for Cutting and Patching.
	3. In event of failure to supply this advance information, required cutting shall be done only after concurrence of Contractor and at expense of negligent party.

	C. Cutting: Cut construction using methods least likely to damage elements to be retained or adjoining construction. Where possible, review procedures with the original installer; comply with the original installer's recommendations.
	1. Where cutting is required:  Execute cutting and demolition by use hand or small power tools designed for drilling, sawing or grinding, methods which will prevent damage to other work, and will provide proper surfaces to receive installation or repa...
	2. Cut holes and slots to size required with minimum disturbance of adjacent surfaces.  Temporarily cover openings when not in use. To avoid marring existing finished surfaces, cut or drill from the exposed or finished side into concealed surfaces.
	3. Employ installer or fabricator skilled in installation of particular products to perform cutting and patching for:
	a. Weather-exposed or moisture-resistant elements.
	b. Sight-exposed finished surfaces.

	4. Cut concrete or masonry using a cutting machine such as a carborundum masonry saw or diamond core drill as applicable. Pneumatic tools will not be allowed.
	5. Comply with requirements of applicable sections where cutting and patching requires excavating and backfilling.
	6. By-pass utility services such as pipe or conduit before cutting, where services are shown or required to be removed, relocated or abandoned. Cap, valve or plug and seal the remaining portion of pipe or conduit to prevent entrance of moisture or oth...
	7. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	8. Excavating and Backfilling:  Comply with Roadway Specifications where required by cutting and patching operations.
	9. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	10. Proceed with patching after construction operations requiring cutting are complete.

	D. Fitting: Execute fitting and adjustment of products to provide finished installation to comply with specified products, functions, tolerances and finishes. Fit work airtight to pipes, sleeves, ducts, conduit and other penetrations through surfaces.
	E. Patching: Patch with durable seams which are as invisible as possible. Comply with specified tolerances. Wherever any pipe, conduit, duct, steel member, bracket, equipment, or other material penetrates or passes through fire-resistant wall, ceiling...
	1. Where feasible, inspect and test patched areas to demonstrate integrity of the installation.
	2. Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Where the removal of walls or partitions extends one finished area into another, patch and repair floor and wall surfaces in the new space to provide an even surface of uniform color and appearance. Remove floor and wall coverings and replace with ...
	4. Where patching occurs in a smooth painted surface, extend final paint coat over entire unbroken area containing the patch, after the patched area has received primer and second coat, from corner to corner and floor to ceiling.
	5. Where drilling or cutting has gone through foundation waterproofing, finish floor waterproofing or roof system waterproofing membrane contractor shall provide repair of such areas using the same material as exists in penetrated areas.  Patching of ...
	6. Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	7. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	8. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove in-p...
	9. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of uniform appearance.
	10. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weather-tight condition.


	3.4 CLEANING
	A. Cleaning: Thoroughly clean areas and spaces where cutting and patching is performed or used as access.
	B. Remove paint, mortar, oils, putty and similar items.
	C. Thoroughly clean piping, conduit and similar features before painting or finishing is applied.
	D. Restore damaged pipe covering to its original condition.
	E. Dispose of all waste legally.
	F. Comply with waste management and recycling program requirements.
	END OF SECTION
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	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to the following:
	1. Waste removal operations to comply with local regulations, ordinances, including Federal and local environmental and antipollution regulations.
	2. A formal construction waste management and recycling plan is suggested and encouraged but not required.
	a. The Owner desires that this project shall generate the least amount of waste possible.
	b. The contractor shall employ processes to ensure the generation of as little waste as possible due to error, poor planning, breakage, mishandling, contamination, or other factors.
	c. The project goal is to salvage and/or recycle a minimum of 50 percent of construction and demolition generated by the project.
	d. Develop a Waste Management Plan to achieve the goals.

	B. Related Sections:
	1. Coordinate related work specified in other parts of the Specifications, including but not limited to the following:
	a. NJTA Standard and Supplementary Specifications
	b. Division 01 Specification Sections
	c. Technical Specifications
	d. Sustainability Requirements
	e. Indoor Air Quality Requirements

	C. Definitions:
	1. Refer to Section 101.02 of the NJTA Standard and Supplementary Specifications.
	2. Clean:  Untreated and unpainted; not contaminated with oils, solvents, caulk, or the like.
	3. Construction and Demolition Waste:  Solid wastes typically including building materials, packaging, trash, debris, and rubble.  Waste is a result from construction, remodeling, repair and demolition operations.
	4. Disposal: Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	5. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosives, toxicity or reactivity.
	6. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility, corrosives, toxicity, or reactivity.
	7. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of exposure.
	8. Recyclable:  The ability of a product or material to be recovered at the end of its life cycle and remanufactured into a new product for reuse by others.
	9. Recycle:  To remove a waste material from the project site to another site for remanufacture into a new product for reuse by others.
	10. Recycling: The process of sorting, cleansing, treating, and reconstituting solid waste; and other discarded materials for the purpose of using the altered form.  Recycling does not include burning, incinerating, or thermally destroying waste.
	11. Return:  To give back reusable items or unused products to vendors for credit.
	12. Reuse:  To reuse a construction waste material in some manner on the project site.
	13. Salvage:  To remove a waste material from the project site to another site for resale or reuse by others.
	14. Sediment:  Soil and other debris that has been eroded and transported by storm or well production run-off water.
	15. Source Separation:  The act of keeping different types of waste materials separate beginning from the first time they become waste.
	16. Toxic:  Poisonous to humans either immediately or after a long period of exposure.
	17. Trash:  Any product or material unable to be re-used, returned, recycled, or salvaged.
	18. Waste:  Extra material or material that has reached the end of its useful life in its intended use.  Waste includes salvageable, returnable, recyclable, and reusable material.

	D. Performance Goals:
	1. Salvage/Recycle Goals: Owner’s goal is to salvage and recycle as much nonhazardous demolition and construction waste as possible including but not limited to the following materials:
	a. Construction Waste:
	1) Masonry
	2) Lumber
	3) Wood sheet materials
	4) Wood trim
	5) Metals
	6) Siding
	7) Roofing
	8) Insulation
	9) Glass
	10) Gypsum board
	11) Piping
	12) Electrical conduit
	13) Aluminum and plastic beverage bottles
	14) Wood pallets
	15) Packaging: Regardless of salvage/recycling goal indicated above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	a) Paper
	b) Cardboard
	c) Boxes
	d) Plastic sheet and film
	e) Polystyrene packaging
	f) Wood crates
	g) Plastic pails




	E. Submittals:
	1. Refer to Section 104.08 of the NJTA Standard and Supplementary Specifications and Division 01.

	F. Quality Assurance:  Refer to Division 01 Section
	1. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory requirements, including but not limited to Federal, State and local requirements, pertaining to legal disposal of all construction and demolition waste ma...

	G. Waste Management Plan:
	1. General: Develop plan consisting of waste identification and waste reduction plan. Indicate quantities by weight or volume, but use same units of measure throughout waste management plan.



	PART 2   - PRODUCTS - Not Used
	PART 3   - EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. Manager:  General Contractor to designate an on-site person or persons responsible for instructing workers on the plan implementation.
	B. Communication:  General Contractor to distribute copies of the Plan to job site foreman, each subcontractor, Owner, and Owner’s Representative.
	C. Instruction:  General Contractor to provide on-site instruction of appropriate separation, handling, and recycling, salvage, reuse, and return methods to be used by all parties at the appropriate stages of the project.
	D. Meetings:  General Contractor to discuss trash / waste management goals and issues at project meetings:
	1. Pre-bid meeting.
	2. Pre-construction meeting.
	3. Regular job-site meetings.
	4. Job safety meetings.

	E. Facilities:  General Contractor to provide facilities for separation and storage of materials for recycling, salvage, reuse, return, and trash disposal, for use by all contractors and installers.
	1. As a minimum, provide:
	a. Separate area for storage of materials to be reused on-site, such as wood cut-offs for blocking.
	b. Separate dumpsters for each category of recyclable.
	c. Recycling bins at worker lunch area.

	2. Provide suitable collection containers for each recyclable material identified.
	3. Provide adequate space for pick-up and delivery of containers/dumpsters.
	4. If an enclosed area is not provided, clearly layout, mark area boundaries, and label or sign a specific area on-site.
	5. Keep recycling and trash / waste bin areas neat and clean and clearly marked in order to avoid contamination of materials.

	F. Hazardous Wastes:  General Contractor to separate, store, and dispose of hazardous wastes according to applicable regulations.
	G. Recycling:  General Contractor to separate, store, protect, and handle at the site identified recyclable waste products in order to prevent contamination of materials and to maximize recyclability of identified materials.  Arrange for timely pickup...
	H. Reuse of Materials On-Site:  General Contractor to set aside, sort, and protect separated products in preparation for reuse.
	I. Salvage:  General Contractor to set aside, sort, and protect products to be salvaged for reuse off-site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. Refer to Sections 108.05 and 109 of the NJTA Standard and Supplementary Specifications for requirements for Applications for Payment for Substantial and Final Completion.
	C. Refer to Section 107.10 of the NJTA Standard and Supplementary Specifications for requirements for submitting Final Completion construction photographs and negatives.
	D. Refer to Section 104.08 of the NJTA Supplementary Specifications for submitting Record Drawings, Record Specifications, and Record Product Data.
	E. See Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements including commissioning.
	F. See Division 01 Section "Demonstration and Training" for requirements for instructing Owner's personnel.
	G. See Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the Work in those Sections.
	H. See Division 01 Section “Commissioning” for functional testing and final reporting requirements.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, Final Completion construction photographs and photographic negatives, damage or settlement surveys, property surveys, and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	8. Complete startup testing of systems.
	9. Complete Commissioning process, testing, training and submit manuals.
	10. Submit test/adjust/balance records.
	11. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	12. Advise Owner of changeover in heat and other utilities.
	13. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	14. Complete final cleaning requirements, including touchup painting.
	15. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Architect will either proceed with inspection or notify Contractor of unfulfilled requirements.  Architect will prepare the Certificate of Subs...
	1. Re-inspection:  Request re-inspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Refer to Sections 108.05 and 109.02 of the NJTA Standard and Supplementary Specifications for requirements on submitting a final Application for Payment.
	2. Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Architect.  The certified copy of the list shall state that each item has been completed or otherw...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems. Submit demonstration and training videos.
	6. All items on Architect's "End-of-Job Checklist" have been completed.
	7. All operating and maintenance data, project record documents, warranties, spare parts, and similar items specified in this section and in other sections of Project Manual have been prepared and submitted to Owner.
	8. All receipts and similar documentation have been obtained and delivered to Owner’s representative as specified.
	9. Certification to the following items by Contractor has been prepared and attached to final inspection notice:
	1) The Contractor has reviewed contract documents, and Work has been completed in accordance with Contract Documents.
	2) Project has been inspected by General Contractor and is in compliance with Contract Document requirements.
	3) Equipment and systems have been tested in presence of Owner's representative and are operational.
	4) Project has been completed and is ready for final inspection.
	5) Letter on Contractor's letterhead stationery delivered to Architect certifying that no asbestos or materials containing asbestos have been installed as part of this Project.

	10. Submit (in duplicate) items identified in NJTA Standard Specifications in addition to the following items:
	a. AIA G706, Contractor's Affidavit of Payment of Debts and Claims.
	b. AIA G706A, Contractor's Affidavit of Release of Liens.
	c. AIA G707, Consent of Surety to Final Payment.
	d. Maintenance Bond - Refer to Section 109.03 of the NJTA Standard and Supplementary Specifications.
	e. Final insurance certificate



	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit four copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are ...
	1. Organize list of spaces in sequential order, starting with exterior areas first, and proceeding from lowest floor to highest floor.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.


	1.5 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	1. Refer to Section 109.03 of the NJTA Standard and Supplementary Specifications.
	2. All warranties and guaranties start on the date of substantial completion or on the date of final payment whichever is later per Section 109.02 of the NJTA Standard and Supplementary Specifications.

	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.
	4. Provide electronic copy of all warranties in PDF format on CD/DVD for Owners use.  Deliver with O&M manuals, catalogue all warranties by specification section and system name.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	1. Refer to Section 109.01 of the NJTA Standard and Supplementary Specifications.

	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	r. Leave Project clean and ready for occupancy.


	C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid the Project of rodents, insects, and other pests.  Prepare and submit a report.
	D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...

	3.2 SPARE PARTS AND MAINTENANCE MATERIALS
	A. Deliver to Owner, at designated area, prior to final inspection, all spare parts, extra materials, and similar items required by technical specification sections. Obtain written receipt, and submit copies of receipts to Owner’s Representative.
	END OF SECTION
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	1. Emergency manuals.
	2. Operation manuals for systems, subsystems, and equipment.
	3. Maintenance manuals for the care and maintenance of products, materials, and finishes, and systems and equipment.
	4. Coordinate effort and deliverables with Commissioning requirements including deliverables.

	B. See Divisions 02 through 49 Sections for specific operation and maintenance manual requirements for the Work in those Sections.
	C. Refer to NJTA Standard and Supplementary Specifications for additional information.

	1.2 SUBMITTALS
	A. Manual:  Submit two copies of each manual in final form at least 15 business days before final inspection.  Owner’s Representative will return one copy with comments within approximately 15 business days after final inspection.
	1. Correct or modify each manual to comply with Owner’s Representative and Architect's comments.  Submit 4 copies of each corrected manual within 15 business days of receipt of Owner’s Representative and Architect's comments.



	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each system and subsystem, and a separate section for each piece of equipment not part of a system.  Each manual shall contain a title page, table of conten...
	B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:
	1. Subject matter included in manual.
	2. Name and address of Project.
	3. Name and address of Owner.
	4. Date of submittal.
	5. Name, address, and telephone number of Contractor.
	6. Name and address of Architect.
	7. Cross-reference to related systems in other operation and maintenance manuals.

	C. Table of Contents:  List each product included in manual, identified by product name, indexed to the content of the volume, and cross-referenced to Specification Section number in Project Manual.
	D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, equipment, and components of one system into a single binder.
	1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-mm) paper; with clear plastic sleeve on spine to hold label describing contents and with poc...
	a. Identify each binder on front and spine, with printed title "OPERATION AND MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  Indicate volume number for multiple-volume sets.

	2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark each tab to indicate contents.  Include typed list of products and major components of equipment included in the section on each divider, cross-referenced to Specific...
	3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic software diskettes for computerized electronic equipment.
	4. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.
	a. If oversize drawings are necessary, fold drawings to same size as text pages and use as foldouts.
	b. If drawings are too large to be used as foldouts, fold and place drawings in labeled envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, insert typewritten pages indicating drawing titles, descriptions of contents, ...



	2.2 EMERGENCY MANUALS
	A. Content:  Organize manual into a separate section for type of emergency, emergency instructions, and emergency procedures.
	B. Type of Emergency:  Where applicable for each type of emergency indicated below, include instructions and procedures for each system, subsystem, piece of equipment, and component for fire, flood, gas leak, water leak, power failure, water outage, e...
	C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, and similar codes and signals.  Include responsibilities of Owner's operating personnel for notification of Installer, supplier, and manufacturer to mainta...
	D. Emergency Procedures:  Include instructions on stopping, shutdown instructions for each type of emergency, operating instructions for conditions outside normal operating limits, and required sequences for electric or electronic systems.

	2.3 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and lice...
	B. Descriptions:  Include the following:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Equipment identification with serial number of each component.
	4. Equipment function.
	5. Operating characteristics.
	6. Limiting conditions.
	7. Performance curves.
	8. Engineering data and tests.
	9. Complete nomenclature and number of replacement parts.

	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.
	E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for identification.

	2.4 PRODUCT MAINTENANCE MANUAL
	A. Content:  Organize manual into a separate section for each product, material, and finish.  Include source information, product information, maintenance procedures, repair materials and sources, and warranties and bonds, as described below.
	B. Source Information:  List each product included in manual.  Identify by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or supplier and maintenance service agen...
	C. Product Information:  Include the following, as applicable:
	1. Product name and model number.
	2. Manufacturer's name.
	3. Color, pattern, and texture.
	4. Material and chemical composition.
	5. Reordering information for specially manufactured products.

	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source informat...
	B. Source Information:  List each system, subsystem, and piece of equipment included in manual, identified by product name and arranged to match manual's table of contents.  For each product, list name, address, and telephone number of Installer or su...
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part...
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions, and demonstration and training video if available, that detail essential maintenance procedures:
	E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of required lubricants for equipment, and separate schedules for preventive and routine maintenance and service with standard time allotment.
	F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts identified and cross-referenced to manufacturers' maintenance documentation and local sources of maintenance materials and related services.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.  Provide all warranty and bond documentation in a separate document binder identified in “Div...


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. Emergency Manual:  Assemble a complete set of emergency information indicating procedures for use by emergency personnel and by Owner's operating personnel for types of emergencies indicated.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance data indicating operation and maintenance of each system, subsystem, and piece of equipment not part of a system.
	D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include only sheets pertinent to product or component installed.  Mark each sheet to identify each product or component incorporated into the Work.  If data include m...
	E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the relationship of component parts of equipment and systems and to illustrate control sequence and flow diagrams.  Coordinate these drawings with information conta...
	1. Do not use original Project Record Documents as part of operation and maintenance manuals.

	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The work of this Section shall be completed prior to Substantial Completion Work.
	B. This Section includes, but is not limited to, administrative and procedural requirements for Project Record Documents, including the following:
	1. Preparation, maintenance and storage of same.
	2. Record Drawings.
	3. Record Specifications.
	4. Record Product Data.
	5. Record Shop Drawings.
	6. Commissioning Manuals and Training documentation.

	C. Related Sections:
	1. Division 01 – “Submittals” for procedures, project record drawings, shop drawings, product data, and samples.
	2. See Division 01 - "Operation and Maintenance Data" for operation and maintenance manual requirements.
	3. See Division 01 – “Contract Closeout” for additional requirements.
	4. See all Technical Divisions for specific requirements for Project Record Documents and Warranties of the Work in those Sections.
	5. Refer to Division 100 of the NJTA Standard and Supplementary Specifications for additional information.


	1.2 RECORDING
	A. Post changes and modifications to record documents as they occur.  Do not wait until end of Project.  Architect and Owner’s Representative will periodically review record documents to assure compliance with this requirement at each review of pay ap...

	1.3 SUBMITTALS
	A. Prior to release of final payment for each Phase of Work, Contractor shall deliver following items to Architect:
	1. Project Record Documents:  Submit documents to Architect with request for Application for Payment.

	B. Deliver record documents and samples in conformance with transmittal to Owner’s representative.
	1. Include typed list identifying each item submitted as record document.


	1.4 PROJECT RECORD DOCUMENT REQUIREMENTS
	A. Maintain on site one set of the following record documents; record actual revisions to the Work:
	1. Project Manual.
	2. Contract Drawings.
	3. Addenda.
	4. Change Orders, Change Directives, Supplemental Instructions, and other modifications to Contract.
	5. Approved Shop Drawings, Product Data, Samples, and similar required submittals.
	6. Approved substitutions.
	7. Reports of inspection and testing agencies.
	8. Inspection certificates.
	9. Manufacturer’s certificates, manufacturer’s instructions, and reports of manufacturer’s field observations.
	10. Samples.
	11. Items specified in other sections.

	B. Documents:
	1. Obtain from Owner’s Representative, and pay reproduction costs for, one set of archival quality mylar Contract Drawings for recording changes and modifications.
	2. Obtain from Owner’s Representative, and pay reproduction costs for, one set of Project Manuals for record purposes.
	3. At conclusion of documentation scan in all record documents including:
	a. Drawings, project specification, submittals, O&M manuals, and record documents.
	b. CD’s are to be organized using an itemized table of contents matching the list of drawings, specifications to the table of contents in the project documents.
	c. Provide all record documents noted on a CD / DVD in PDF file format.


	C. Ensure entries are complete and accurate, enabling future reference by Owner.
	D. Store record documents and samples in field office apart from documents used for construction.  Provide files and racks for secure storage.
	1. Label and file documents and samples in accordance with section number listings in Table of Contents of Project Manual.  Label each item project record document in stamped or printed letters in prominent location on each Drawing.
	2. Maintain documents and samples in clean, dry, legible condition; do not use for construction purposes.

	E. Record information:  Label each document "Record Document".  Record information concurrently with construction progress and document/date each entry.
	F. Make documents available for review by Architect and Owner’s representative during entire construction period.

	1.5 CONTRACT DRAWINGS AND SHOP DRAWINGS
	A. Legibly mark drawings to record actual construction which varies appreciably from Contract Documents.  Give particular attention to information on concealed elements which would be difficult to identify or measure and record later.  Items required ...
	1. Dimensional changes to Drawings.
	2. Measured depths of foundation below first floor datum.
	3. Measured horizontal and vertical locations of underground utilities and appurtenances, referenced to permanent surface improvements.
	4. Measured locations of internal utilities and appurtenances concealed in construction, referenced to visible and accessible features of construction.
	5. Revisions to routing of piping and conduits.
	6. Revisions to electrical circuitry.
	7. Actual equipment locations.
	8. Duct sizes and routing.
	9. Revisions to details shown on Drawings.
	10. Details not on original Contract Drawings.
	11. Changes made by Addenda, Change Orders, Supplemental Instructions, and other issued modifications.
	12. References to related Shop Drawings and other similar detailed modifications.

	B. Mark-up Procedures:  Mark completely and accurately record prints of Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions.  Where Shop Drawings are marked, show cross-reference on Contract Drawings loc...
	1. Mark record sets with red erasable colored pencil; use other colors to distinguish between changes for different categories of Work at same location.
	2. Mark important additional information which was either shown schematically or omitted from original Drawings.
	3. Record modifications caused by Supplemental Instructions, Change Orders, and similar modifications.
	4. Accurately record information using consistent, understandable techniques.
	5. Record data as soon as possible after it has been obtained.  In case of concealed installations, record and check mark-up prior to concealment.
	6. At time of Substantial Completion, submit Record Drawings to Owner’s Representative for Owner’s records.  Organize into sets, bind and label sets for Owner’s continued use.

	C. Preparation of Mylars:  Immediately prior to request for Substantial Completion, review completed marked-up Record Drawings with Owner’s Representative and Architect for format and clarity.
	1. When authorized, prepare full set of corrected transparencies of Contract Drawings and Shop Drawings.
	2. Incorporate changes and additional information previously marked on print sets.  Erase, redraw, and add details and notations where applicable.  Identify and date each Record Drawing.

	D. Review of Mylars:  Before copying and distributing, submit corrected Mylars and original marked-up prints to Owner’s Representative and Architect for review of specified procedures.
	1. Mylars and original marked-up prints will be returned to Contractor for organizing into sets, printing, binding and final submittal.

	E. Copies and Distribution:  After completing preparation of transparency Record Drawings, print one blue-line or black-line print of each Record Drawing, whether or not changes and additional information were recorded.
	1. Organize originals and copies into manageable sets.
	2. Bind set with durable paper cover sheet, with appropriate identification, including titles, dates and other information on cover sheet.
	3. Organize and bind original marked-up set of prints that were maintained during construction period in same manner.
	4. Organize record Mylars into sets matching print sets.  Place these sets in durable tube-type drawing containers with end caps.  Mark end cap of each container with suitable identification.
	5. Submit marked-up record set, Mylars, and prints to Owner’s Representative and Architect for transmittal to Owner.
	6. Provide one print copy of Record Drawings for Owner’s Representative, Architect, and Commissioning Coordinator (if applicable) for their use.

	F. Shop Drawings:  Maintain Shop Drawings as record documents, recording changes made after review as specified for Drawings above.
	G. At conclusion of documentation scan in all record documents and provide an itemized table of contents matching the list of drawings, specifications, and record documents noted in PDF file format.  All PDF files shall be provided on CD / DVD.

	1.6 PROJECT MANUALS
	A. Legibly mark-up manuals to record actual construction changes, including:
	1. Manufacturer, trade name, and model number of each product actually installed, including product options and approved substitutions.
	2. Changes made by addenda.
	3. Changes made by Change Order, Supplemental Instructions, and other issued modifications.
	4. Other matters not originally specified.
	5. Submit to Owner’s Representative at time of Substantial Completion as Informational Submittal in accordance with Section 013300 - Submittals.
	6. Provide an itemized table of contents matching the titles from the list of drawings, specifications, and record documents noted in PDF file format.  All PDF files shall be provided on CD / DVD.



	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of Mylars at project site of the Contract Drawings and Shop Drawings.  Mark this set up to indicate “Record Drawings”.
	1. Preparation:  Mark Record Prints, in various colors, to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontrac...
	a. Give particular attention to information on concealed elements that would be difficult to identify or measure and record later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical conditions, completely and accurately.  If Shop Drawings are marked, show cross-reference on the Contract Drawings.
	3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at same location.
	4. Note Construction Change Directive numbers, Change Order numbers, and similar identification, where applicable.

	B. Record Mylars:  Immediately before inspection for Application for Payments and Certificate of Substantial Completion, review marked-up Record Prints with Architect.  When authorized, prepare a full set of corrected Mylars of the Contract Drawings a...
	1. Incorporate changes and additional information previously marked on Record Prints.  Erase, redraw, and add details and notations where applicable.
	2. Refer instances of uncertainty to Owner’s Representative for resolution.
	3. Owner will furnish Contractor one set of Mylars of the Contract Drawings for use in recording information.
	4. Print the Contract Drawings and Shop Drawings for use as Record Mylars.

	C. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.
	1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into manageable sets.  Bind each set with durable paper cover sheets.  Include identification on cover sheets.
	2. Record Mylars:  Organize into unbound sets matching Record Prints.  Place Mylars in durable tube-type drawing containers with end caps.  Mark end cap of each container with identification.  If container does not include a complete set, identify Dra...

	D. At conclusion of documentation scan in all record documents and provide an itemized table of contents matching the titles from the list of drawings, specifications, and record documents noted in the PDF file format.  All PDF files shall be provided...

	2.2 RECORD SPECIFICATIONS
	A. Preparation:  Mark Specifications to indicate the actual product installation where installation varies from that indicated in Specifications, addenda, and contract modifications.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including substitutions and product options selected.
	3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a record of selections made.
	4. Note related Change Orders, Record Product Data, and Record Drawings where applicable.

	B. At conclusion of documentation scan in all record documents and provide an itemized table of contents matching the titles from the list of drawings, specifications, and record documents noted in the PDF file format.  All PDF files shall be provided...

	2.3 RECORD PRODUCT DATA
	A. Preparation:  Mark Product Data to indicate the actual product installation where installation varies substantially from that indicated in Product Data submittal.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Include significant changes in the product delivered to Project site and changes in manufacturer's written instructions for installation.
	3. Note related Change Orders, Record Specifications, and Record Drawings where applicable.

	B. At conclusion of documentation scan in all record documents and provide an itemized table of contents matching the list of drawings, specifications, and record documents noted in the PDF file format.  All PDF files shall be provided on CD / DVD.

	2.4 MISCELLANEOUS RECORD SUBMITTALS
	A. Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping and submittal in connection with actual performance of the Work.  Bind or file miscellaneous records and identify each, ready for continued use...
	B. At conclusion of documentation scan in all record documents and provide an itemized table of contents matching the list of drawings, specifications, and record documents noted in the PDF file format.  All PDF files shall be provided on CD / DVD.


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the field office apart from the Contract Documents used for construction.  Do not use Project Record Documents for construction purposes.  Maintain Record Documents...
	C. Submit Record Documents and Catalogue in accordance with Section 017700 “Closeout Procedures”.
	D. At conclusion of documentation scan in all record documents and provide an itemized table of contents matching the titles from the list of drawings, specifications, and record documents noted in the PDF file format.  All PDF files shall be provided...
	END OF SECTION
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including but not limited to the following:
	1. Demonstration of operation of systems, subsystems, and equipment.
	2. Training in operation and maintenance of systems, subsystems, and equipment.
	3. Demonstration and training videos and recordings.

	B. Training of Owner personnel in operation and maintenance of the following systems is required, but not limited to the following:
	1. All software-operated systems.
	2. HVAC systems and equipment.
	3. Plumbing equipment.
	4. Electrical systems and equipment.
	5. Landscape care.
	6. Video recording of demonstration and training sessions.
	7. Items specified in individual product Sections.

	C. Training of Owner personnel in care, cleaning, maintenance, and repair is required for:
	1. Roofing, waterproofing, and other weather-exposed or moisture protection products.
	2. Finishes, including flooring, wall finishes, ceiling finishes.
	3. Fixtures and fittings.
	4. Items specified in individual product Sections.

	D. Refer to Divisions 02 through 49 Sections for specific requirements for demonstration and training for products in those Sections.

	1.2 RELATED SECTIONS
	A. Division 01 – Project Record Documents:  Operation and maintenance Data.
	B. Division 01 – Commissioning (If applicable):  Additional requirements applicable to demonstration and training.
	C. Other Technical and Division 01 Sections:  Additional requirements for demonstration and training.
	D. Refer to NJTA Standard and Supplementary Specifications for additional information.

	1.3 SUBMITTALS
	A. See Section 013300 - Submittals, for submittal procedures:
	B. Instruction Program:  Submit four copies of outline of instructional program for demonstration and training, including a schedule of proposed dates, times, length of instruction time, and instructors' names for each training module.  Include learni...
	C. Commissioning Training (where applicable):
	1. Make all submittals specified in this section, and elsewhere where indicated for commissioning purposes, to the Commissioning Authority.
	2. Submit two (2) copies to the Commissioning Authority, not to be returned.
	3. Make commissioning submittals on time schedule specified by Commissioning Authority.
	4. Submittals indicated as "Draft" are intended for the use of the Commissioning Authority in preparation of overall Training Plan; submit in editable electronic format, current Microsoft Word format is preferred.

	D. Draft Training Plans:  Owner will designate personnel to be trained; tailor training to needs and skill-level of attendees.
	1. Submit to Owner’s Representative and copy to Architect for transmittal to Owner.
	2. Submit to Commissioning Authority for review and inclusion in overall training plan.
	3. Submit the “Training Plan” concurrently with project submittal schedule specified in Division 01 Section - Submittals.  Training Plan to be reviewed and approved by the Owner and the Cx Agent.
	4. Revise and resubmit until acceptable.
	5. Provide an overall schedule showing all training sessions.
	6. Include at least the following for each training session:
	a. Identification, date, time, and duration.
	b. Description of products and/or systems to be covered.
	c. Name of firm and person conducting training; include qualifications.
	d. Intended audience, such as job description.
	e. Objectives of training and suggested methods of ensuring adequate training.
	f. Methods to be used, such as classroom lecture, live demonstrations, hands-on, etc.
	g. Media to be used, such as slides, hand-outs, etc.
	h. Training equipment required, such as projector, projection screen, etc., to be provided by Contractor.


	E. Training Manuals:  Provide training manual for each attendee; allow for minimum of two attendees per training session.
	1. Include applicable portion of O&M manuals.
	2. Include copies of all hand-outs, slides, overheads, video presentations, etc., that are not included in O&M manuals.
	3. Provide one extra copy of each training manual to be included with operation and maintenance data.
	4. Provide an electronic copy of the training manual with an itemized table of contents matching the list of drawings, specifications, and record documents in PDF file format.  All PDF files shall be provided on CD / DVD.

	F. Training Reports:
	1. Identification of each training session, date, time, and duration.
	2. Sign-in sheet showing names and job titles of attendees.
	3. List of attendee questions and written answers given, including copies of and references to supporting documentation required for clarification; include answers to questions that could not be answered in original training session.
	4. Include Commissioning Authority's formal acceptance of training session. (If applicable)

	G. Video Recordings:  Submit digital video recording of each demonstration and training session for Owner's subsequent use.  Submit four copies within seven days of end of each training module.
	1. Format:  DVD Disc.
	2. Label each disc and container with session identification and date.
	3. Submit two copies within seven days of end of each training module.


	1.4 QUALITY ASSURANCE
	A. Facilitator Qualifications:  A firm or individual experienced in training or educating maintenance personnel in a training program similar in content and extent to that indicated for this Project, and whose work has resulted in training or educatio...
	B. Instructor Qualifications:  A factory-authorized service representative, complying with requirements in Division 01 Section "Quality Requirements," experienced in operation and maintenance procedures and training.
	C. Pre-instruction Conference:  Conduct conference at Project site.  Review methods and Procedures related to demonstration and training.
	D. Coordinate content of training modules with content of approved emergency, operation, and maintenance manuals.  Do not submit instruction program until operation and maintenance data has been reviewed and approved by Architect.
	E. Refer to Division 01 for General Commissioning Requirements and additional information in reference to the following items.


	PART 2 -  PRODUCTS
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification.
	B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include a description of specific skills and knowledge that participant is expected to master.  For each module, include instruction for the following:
	1. Basis of System Design, Operational Requirements, and Criteria:  Include system and equipment descriptions, operating standards, regulatory requirements, equipment function, operating characteristics, limiting conditions, and performance curves.
	2. Documentation:  Review emergency, operations, and maintenance manuals; Project Record Documents; identification systems; warranties and bonds; and maintenance service agreements.
	3. Emergencies:  Include instructions on stopping; shutdown instructions; operating instructions for conditions outside normal operating limits; instructions on meaning of warnings, trouble indications, and error messages; and required sequences for e...
	4. Operations:  Include startup, break-in, control, and safety procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; operating procedures for emergencies and equipment failure; and requir...
	5. Adjustments:  Include alignments and checking, noise, vibration, economy, and efficiency adjustments.
	6. Troubleshooting:  Include diagnostic instructions and test and inspection procedures.
	7. Maintenance:  Include inspection procedures, types of cleaning agents, methods of cleaning, procedures for preventive and routine maintenance, and instruction on use of special tools.
	8. Repairs:  Include diagnosis, repair, and disassembly instructions; instructions for identifying parts; and review of spare parts needed for operation and maintenance.
	9. Commissioning:  Provide in service training for selected equipment and BMS control system.



	PART 3 -  EXECUTION
	3.1 DEMONSTRATION - GENERAL
	A. Demonstrations conducted during system start-up do not qualify as demonstrations for the purposes of this section, unless approved in advance by Owner.
	B. Demonstrations conducted during Functional Testing need not be repeated unless “Owner personnel training” is specified.
	C. Operating Equipment and Systems:  Demonstrate operation in all modes, including start-up, shut-down, seasonal changeover, emergency conditions, and troubleshooting, and maintenance procedures, including scheduled and preventive maintenance.
	1. Perform demonstrations not less than two weeks prior to Substantial Completion.
	2. For equipment or systems requiring seasonal operation, perform demonstration for other season within six months.
	3. Perform demonstrations as indicated Division 01 – Commissioning Requirements.

	D. Non-Operating Products:  Demonstrate cleaning, scheduled and preventive maintenance, and repair procedures.
	1. Perform demonstrations as indicated Division 01 – Commissioning Requirements (where specified).


	3.2 TRAINING - GENERAL
	A. The General Contractor will prepare the training plans and submit them to the Owner for review and approval.
	B. Conduct training on-site with project specific equipment unless otherwise indicated or agreed to with Owner.
	C. Owner will provide training space and seating at no cost to Contractor.
	D. Do not start training until Functional Testing is complete, unless otherwise specified or approved by the Designer, Construction Manager, and / or the Commissioning Authority.
	E. Provide training in minimum two hour segments.
	F. The Commissioning Authority is responsible for determining that the training was satisfactorily completed and will provide approval forms.
	G. Training schedule will be subject to availability of Owner's personnel to be trained; re-schedule training sessions as required by Owner; once schedule has been approved by Owner failure to conduct sessions according to schedule will be cause for O...
	H. Review of Facility Policy on Operation and Maintenance Data:  During training discuss:
	1. The location of the O&M manuals and procedures for use and preservation; backup copies.
	2. Typical contents and organization of all manuals, including explanatory information, system narratives, and product specific information.
	3. Typical uses of the O&M manuals.

	I. Product- and System-Specific Training:
	1. Review the applicable O&M manuals.
	2. For systems, provide an overview of system operation, design parameters and constraints, and operational strategies.
	3. Review instructions for proper operation in all modes, including start-up, shut-down, seasonal changeover and emergency procedures, and for maintenance, including preventative maintenance.
	4. Provide hands-on training on all operational modes possible and preventive maintenance.
	5. Emphasize safe and proper operating requirements; discuss relevant health and safety issues and emergency procedures.
	6. Discuss common troubleshooting problems and solutions.
	7. Discuss any peculiarities of equipment installation or operation.
	8. Discuss warranties and guarantees, including procedures necessary to avoid voiding coverage.
	9. Review recommended tools and spare parts inventory suggestions of manufacturers.
	10. Review spare parts and tools required to be furnished by Contractor.
	11. Review spare parts suppliers and sources and procurement procedures.

	J. Be prepared to answer questions raised by training attendees; if unable to answer during training session, provide written response within three days.

	3.3 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	1. Owner will furnish an instructor to describe Owner's operational philosophy.

	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.
	1. Schedule training with Owner with at least seven days' advance notice.

	D. Evaluation:  At conclusion of each training module, assess and document each participant's mastery of module by use of a written performance-based test.

	3.4 DEMONSTRATION AND TRAINING VIDEOS
	A. General:  Engage a qualified commercial photographer to record demonstration and training video recordings.  Record each training module separately.  Include classroom instructions and demonstrations, board diagrams, and other visual aids, but not ...
	1. At beginning of each training module, record each chart containing learning objective and lesson outline.

	B. Video Format:  Provide high-quality color DVD’s on standard size DVD disks in a labeled case as part of Project Closeout Procedures.
	C. Narration:  Describe scenes on video by audio narration by microphone while demonstration and training is recorded.  Include description of items being viewed.  Describe vantage point, indicating location, direction (by compass point), and elevatio...
	D. Recording:  Mount camera on tripod before starting recording, unless otherwise necessary to show area of demonstration and training.  Display continuous running time.
	E. Table of Contents:  Prepare on 8-1/2-by-11-inch paper, punched and bound in heavy-duty, 3-ring, vinyl-covered binders.  Mark appropriate identification on front and spine of each binder.  Include a cover sheet with same label information as the cor...



	01 81 19 - Con IAQ Req - TMD5 - phD
	PART 1   - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to the following:
	1. Provide a Construction Indoor Air Quality (IAQ) Management Plan, as required by the Architect / Engineer of record, to assure and demonstrate that the equipment and operation of equipment and systems during construction are made in a manner that ma...
	a. Meet or exceed minimum requirements recommended in Design Approaches of the Sheet Metal and Air Conditioning National Contractor’s Association (SMACNA) IAQ Guidelines for Occupied Buildings Under Construction.
	b. Protect absorptive materials that are stored on-site or installed from moisture damage.  To the extent feasible, dry materials such as carpet, acoustical panel, textiles, and the like shall not be installed until wet materials have been applied and...

	2. Building air quality shall be tested.
	a. If air quality testing fails, contractor shall perform building flush-out after construction and before occupancy and retest.


	B. Related Sections:
	1. Coordinate related requirements specified in other parts of the Specifications, including but not limited to the following:
	a. Division 01 – Specification Sections
	b. Division 01 – Summary of Work
	c. Division 01 – Project Management and Coordination
	d. Division 01 – Quality Assurance and Control
	e. Division 01 – Project Requirements / Equipment and Material
	f. Division 01 – General Commissioning Requirements
	g. Division 01 – Temporary Facilities and Controls
	h. Division 01 – Temporary Heating, Cooling and Ventilating



	1.2 PROJECT GOALS
	A. See Division 01 - Summary of Work, for overall project goals for specific project goals relating to environment and energy.
	B. Dust and Airborne Particulates:  Prevent deposition of dust and other particulates in HVAC ducts and equipment.
	1. Contractor shall bear the cost of cleaning required due to failure to protect ducts and equipment from construction dust.
	2. Ductwork shall be protected as per Sheet Metal and Air Conditioning National Contractor’s Association (SMACNA) IAQ Guidelines for “Occupied Buildings Under Construction” – SMACNA 008-2008

	C. Airborne Contaminants:  Procedures and products have been specified to minimize indoor air pollutants.
	1. Furnish products meeting the specifications, refer to technical sections including but not limited to Division 09, 10, 11, 12, and 14.
	2. Avoid construction practices that could result in contamination of installed products leading to indoor air pollution.


	1.3 REFERENCES
	A. Applicable provisions of the following standards shall apply to the work of this Section, except as modified herein, and are hereby made a part of these Contract Specifications to the extent required:
	1. ASHRAE Standard 62 – Ventilation for Acceptable Indoor Air Quality; 2007
	2. SMACNA (OCC) - IAQ Guideline for “Occupied Buildings Under Construction”; 1995.
	3. United States Environmental Protection Agency (EPA):
	a. Compendium of Methods for the Determination of Air Pollutants in Indoor Air.
	b. National Ambient Air Quality Standard, Code of Federal Regulations, Title 40, Part 50.



	1.4 DEFINITIONS
	A. Absorptive Materials:  Gypsum board, acoustical ceiling tile and panels, carpet and carpet tile, fabrics, fibrous insulation, and other similar products.
	B. Contaminants:  Gases, vapors, regulated pollutants, airborne mold and mildew, and the like, as specified.
	C. Particulates:  Dust, dirt, and other airborne solid matter.
	D. VOC: Volatile organic compounds.
	E. Wet Work: Defined as concrete, plaster, coatings, and other products that emit water vapor or volatile organic compounds during installation, drying, or curing.

	1.5 SUBMITTALS
	A. Submit in accordance with Division 01 – Submittals and NJTA Standard Specifications:
	1. Construction Indoor Air Quality Management Plan:  Describe in detail measures to be taken to promote adequate indoor air quality upon completion; use SMACNA IAQ Guidelines for Occupied Buildings Under Construction as a guide.
	a. A draft of the plan shall be submitted at the Pre-construction Meeting by the contractor.  Final plan shall be submitted prior to commencement of construction activities.
	1) Plan to include at a minimum:
	a) Study design including methodology for determination of air sampling locations and duration of sampling.
	b) Summary of sampling and analytical methods employed.
	c) Copy of Field Sampling logs.
	d) Summary of methods and results used to determine that ventilation system was started at normal daily start time and operated at minimum outside airflow rates for occupied mode for duration of air testing.
	e) Laboratory analytical data for each contaminant and summary table showing compliance with specified criteria


	b. Identify potential sources of odor and dust.
	c. Identify construction activities likely to produce odor or dust.
	d. Identify areas of project potentially affected, especially occupied areas.
	e. Evaluate potential problems by severity and describe methods of control.
	f. Describe construction ventilation to be provided, including type and duration of ventilation, use of permanent HVAC systems, types of filters and schedule for replacement of filters.
	g. Describe cleaning and dust control procedures.
	h. Describe coordination with commissioning procedures.

	2. Interior Finishes Installation Schedule:  Identify each interior finish that either generates odors, moisture, or vapors or is susceptible to absorption of odors and vapors, and indicate air handling zone, sequence of application, and curing times.


	1.6 QUALITY ASSURANCE
	A. Refer to Division 01 – Quality Assurance and Control
	B. Testing and Inspection Agency Qualifications:  Independent testing agency having minimum of (5) five years of experience unless otherwise noted in other sections of the project documents in performing the types of testing specified.

	PART 2   -PRODUCTS
	2.1 MATERIALS
	A. Low VOC Materials:  See other technical sections of the specification for specific requirements for         materials with low VOC content.
	B. All products and materials shall confirm with all State and local compliance requirements for VOC regulations.
	C. Maximum Chemical Emission Values for Products in Commercial Buildings:
	1. Emission rate calculations: Assume 32 cubic meters as volume for determination of product loading.
	2. Product emission rates and modeling for predicted exposure concentrations: As measured in milligrams/square meter per hour (mg/m2 • hr) at anticipated loading (square meter/cubic meter [m2/m3] within building. Predicted indoor concentrations shall ...
	3. Total VOC emission rate: Maximum total volatile organic compounds (VOC) of 0.05 milligrams/cubic meter (mg/m3).
	4. Total aldehydes: Maximum 0.1 parts per million (ppm).
	5. Formaldehyde: Maximum 0.05 parts per million (ppm).
	6. 4-Phenylcyclohexene (4-PC): Maximum 0.0065 milligrams/cubic meter (mg/m3) or 0.1 parts per billion (ppb).
	7. Styrene: Maximum 0.07 milligrams/cubic meter (mg/m3).
	8. For individual Volatile Organic Compounds (VOCs) not listed above: Shall produce an air concentration level less than 1/10th of the Threshold Limit Value (TLV) at the anticipated product loading in the building within seven (7) days of installation.
	9. Regulated pollutants: Maximum air concentration as promulgated by National Ambient Air Quality Standard for primary and secondary outdoor air pollutants.
	10. Identified carcinogens and reproductive toxins: Below levels of no significant risk according to evaluation protocols established by EPA or approved State and public health organizations


	PART 3   -EXECUTION
	3.1 CONSTRUCTION PROCEDURES
	A. Prevent the absorption of moisture and humidity by absorptive materials by:
	1. Sequencing the delivery of such materials so that they are not present in the building until wet work is completed and dry.
	2. Delivery and storage of such materials in fully sealed moisture-impermeable packaging.
	3. Provide sufficient ventilation for drying within reasonable time frame.

	B. Begin construction ventilation when building is substantially enclosed.  Only utilize permanent building systems when approved in advance by the Owner’s Representative and Architect.  Comply with provisions noted in the following sections prior to ...
	1. Division 01 – Commissioning
	2. Division 01 – Temporary Facilities and Controls
	Division 01 – Temporary Heating, Cooling and Ventilating

	C. If extremely dusty or dirty work must be conducted inside the building, do not use permanent systems and shut down HVAC systems for the duration of the project; remove dust and dirt completely before restarting systems.  Obtain Owner’s Representati...
	D. Upon approval of the Owner’s Representative and Architect the HVAC equipment and supply air ductwork may be used for ventilation during construction:
	1. Operate HVAC system on 100 percent outside air, with 1.5 air changes per hour, minimum.
	2. Ensure that MERV 8 (or higher) pre-filter and Merv 13 (or higher) final filter are correctly installed prior to starting use; replace filters when they lose efficiency.
	a. Filters shall be installed at each return outlet and in respective AHU system.

	3. Do not use the return air ductwork for ventilation.
	4. Seal return air inlets or otherwise positively isolate return air system to prevent recirculation of air; provide alternate return air pathways.

	E. Do not store construction materials or waste in mechanical or electrical rooms.
	F. Prior to use of return air ductwork without intake filters clean up and remove dust and debris generated by construction activities.
	1. Inspect duct intakes, return air grilles, and terminal units for dust.
	2. Clean plenum spaces, including top sides of lay-in ceilings, outsides of ducts, tops of pipes and conduit.
	3. Clean tops of doors and frames.
	4. Clean mechanical and electrical rooms, including tops of pipes, ducts, and conduit, equipment, and supports.
	5. Clean return plenums of air handling units.
	6. Remove intake filters last, after cleaning is complete.

	G. Do not perform dusty or dirty work after starting use of return air ducts without intake filters.
	H. Use other relevant recommendations of SMACNA IAQ Guideline for “Occupied Buildings Under Construction” for avoiding unnecessary contamination due to construction procedures.
	I. If permanent system is used during construction the General Contractor will clean all duct work interior and exterior including associated mechanical equipment.  Cleaning will be performed by a certified technician trained in the work activity with...

	3.2 Air quality testing
	A. Perform air quality testing using protocols established by standard setting or method development organizations such as state and federal agencies and reputable non-government organizations such as ASTM.
	B. Conduct testing prior to Owner occupancy but during normally occupied hours.
	C. Operate building HVAC System under normal sequence of operation.
	D. Number of Air Sampling Locations:  Minimum of one per 25,000 square feet or for each contiguous floor area; whichever is greater.  Include areas with least ventilation and greatest presumed source strength.
	E. At each location, collect samples at 4 to 6 feet above floor over minimum 4 hour period.
	F. Demonstrate that the contaminant concentrations do not exceed SMACNA IAQ Guideline limits.  For each sampling location in excess of the limits, conduct additional flush-out with outside air and retest specific contaminant until maximum concentratio...

	3.3 Building flush-out
	A. Building flush out shall be performed if building fails air quality tests.
	B. Perform building flush-out before occupancy.
	C. Do not start flush-out until:
	1. Construction is complete.
	2. HVAC systems have been tested, adjusted, and balanced for proper operation.
	3. Cleaning of inside HVAC ductwork, specified elsewhere, has been completed.
	4. New HVAC filtration media have been installed in all equipment and filter racks.

	D. Building Flush-Out: Operate ventilation system(s) at 14,000 cu.ft. of outdoor air per sq.ft. of floor area while maintaining an internal temperature of at least 60 degrees Fahrenheit and a relative humidity no higher than 60 percent.
	E. Install new MERV 13 HVAC filtration media after completion of flush-out and before occupancy.


	01 91 00 - Commissioning - TMD5 - phD
	PART 1   - GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following provisions for the coordination of the Construction Phase Commissioning Process for the Project.
	1. Commissioning Description
	2. Equipment and Systems to be Commissioned
	3. Commissioning Authority
	4. Commissioning Submittals
	5. Closeout Submittals
	6. Quality Assurance
	7. Commissioning Responsibilities
	8. Commissioning Meetings
	9. Commissioning Reports
	10. Maintenance Materials
	11. Test Equipment
	12. Pre-functional Checklist Completion and Startup Procedures
	13. Functional Performance Test Procedures
	14. Functional Performance Test Methods
	15. Deficiencies and Test Approvals
	16. Demonstration

	B. Related Sections:
	1. Division 01 - General Requirements
	2. “Building - A” - Multiuse Building
	a. Section 21 05 10 - Fire Suppression Related Work
	b. Section 21 08 00 – Start Up and Commissioning
	c. Section 21 30 00 - Fire Pumps
	d. Section 22 05 10 - Plumbing Related Work
	e. Section 22 08 00 - Start Up and Commissioning
	f. Section 22 34 00 - Fuel Fired Domestic Water Heaters
	g. Section 22 40 00 - Plumbing Fixtures
	h. Section 23 05 93 - Hydronic Systems Testing, Adjusting and Balancing
	i. Section 23 05 94 - Air Systems Testing, Adjusting and Balancing
	j. Section 23 08 00 - Commissioning of HVAC Systems
	k. Section 23 09 00 - Instrumentation and Controls for HVAC
	l. Section 23 09 23 - Direct Digital Control System for HVAC
	m. Section 23 21 13 - Hydronic Piping and Specialties
	n. Section 23 21 23 - HVAC Pumps
	o. Section 23 23 00 - Refrigerant, Piping and Specialties
	p. Section 23 29 23 - Variable Frequency Motor Controllers
	q. Section 23 34 00 - HVAC Fans
	r. Section 23 36 00 - Air Terminal Units
	s. Section 23 52 37 - Condensing Boilers
	t. Section 23 55 23 – Gas Fired Radiant Heaters
	u. Section 23 54 00 - Heating and Ventilation Units
	v. Section 23 62 13 - Condensing Units
	w. Section 23 81 26 - Split System Air Handling Units
	x. Section 23 82 00 - Convection Heating Units
	y. Section 23 83 16 - Radiant Floor Heating System
	z. Section 26 08 00 – Start-up and Commissioning
	aa. Section 26 32 13 - Natural Gas Engine Driven Generator Sets
	bb. Section 26 33 53 - Static Uninterruptible Power Supply
	cc. Section 26 36 23.1 - Automatic Transfer Switch
	dd. Section 26 50 00 - Lighting Fixtures and Accessories


	1.2 REFERENCES
	A. American Society of Heating, Refrigerating and Air-Conditioning Engineers: ASHRAE Guideline O – The Commissioning Process
	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers: ASHRAE Guideline 1 - The HVAC Commissioning Process

	1.3 DEFINITIONS
	A. Basis of Design: A document that records the concepts, calculations, decisions, and product selections used to meet the Owner’s Project Requirements and to satisfy applicable regulatory requirements, standards, and guidelines. The document includes...
	B. Commissioning: See Section 1.4
	C. Commissioning Authority: An entity identified by the Owner who leads, plans, schedules, and coordinates the commissioning team to implement the Commissioning Process.
	D. Commissioning Plan: A document that outlines the organization, schedule, allocation of resources, and documentation requirements of the Commissioning Process.
	E. Contract Documents: These include a wide range of documents that will vary from project to project and with the Owner’s needs and with regulations, laws, and countries. Contract Documents frequently include price agreements, construction management...
	F. Deferred Testing:  Testing which has been deferred to a time when conditions are more favorable toward conducting a complete and comprehensive test.
	G. Deficiency – A problem or concern raised by members of the Commissioning Team regarding documentation, equipment installation or operational issue which is not in conformance with Contract Documents.
	H. Owner’s Project Requirements: A written document that details the functional requirements of a project and the expectations of how it will be used and operated. These include project goals, measurable performance criteria, cost considerations, benc...
	I. Systems Manual: A system-focused composite document that includes the operation manual, maintenance manual and additional information of use to the Owner during the Occupancy and Operations Phase.

	1.4 COMMISSIONING DESCRIPTION
	A. The Commissioning Process is a quality-oriented process for verifying and documenting that the performance of facilities, systems and assemblies meets defined objectives and criteria. The Commissioning Process verifies that the Owners Project Requi...
	B. Commissioning Intent:
	1. Verify equipment and systems are designed and installed in accordance with Owner’s Project Requirements, Basis of Design, manufacturer’s instructions, industry accepted minimum standards, and Contract Documents.
	2. Verify equipment and systems receive adequate operational checkout by Contractor.
	3. Verify and document proper performance of equipment and systems.
	4. Verify complete operation and maintenance documentation is delivered to Owner.
	5. Verify Owner’s operating personnel are adequately trained and that adequate materials for retraining of Owner’s operating personnel are provided.

	C. Commissioning does not relieve Contractor of responsibility to provide a finished Project that is fully and properly functioning.
	D. Construction Phase Commissioning Process Overview and General Order of Commissioning Tasks:
	1. Construction Phase Commissioning begins with initial construction phase commissioning kickoff meeting.
	2. Commissioning progress meetings are conducted throughout construction, to plan, scope, coordinate, schedule future activities and resolve problems.
	3. Equipment documentation is submitted to Commissioning Authority during normal submittals, with detailed start-up procedures.
	4. Commissioning Authority works with Contractor and equipment and system installers to develop startup plans and startup documentation formats, including pre-functional checklists to be completed by installers prior to equipment startup.
	5. In general, checkout and performance verification proceeds from simple to complex; from component level to equipment to systems and intersystem levels.
	6. Equipment and system installers execute and document pre-functional checklists and perform initial startup and checkout. Commissioning Authority documents checklists and startup are completed according to accepted start up documents.
	7. Commissioning Authority, in cooperation with installing contractors of systems to be commissioned, develops specific equipment and system functional performance test procedures.
	8. Contractor and equipment and system installers review procedures.
	9. Equipment and system installers execute procedures under direction of, and documented by Commissioning Authority.
	10. Items of non-compliance in material, installation or setup are documented by CxA, reported to Owner, corrected, and system retested. Corrective measures and retesting may be at Contractors expense.
	11. Commissioning Authority reviews operation and maintenance documentation for completeness with respect to inclusion into Systems Manual
	12. Commissioning is completed before Substantial Completion
	13. Commissioning Authority reviews, approves and coordinates training provided by equipment and system installers and verifies training was completed.
	14. Deferred testing is conducted, as specified.


	1.5 EQUIPMENT AND SYSTEMS TO BE COMMISSIONED
	A. “Building - A” - Multiuse Building
	1. Section 21 05 10 - Fire Suppression Related Work
	2. Section 21 08 00 – Start Up and Commissioning
	3. Section 21 30 00 - Fire Pumps
	4. Section 22 05 10 - Plumbing Related Work
	5. Section 22 08 00 - Start Up and Commissioning
	6. Section 22 34 00 - Fuel Fired Domestic Water Heaters
	7. Section 22 40 00 - Plumbing Fixtures
	8. Section 23 05 93 - Hydronic Systems Testing, Adjusting and Balancing
	9. Section 23 05 94 - Air Systems Testing, Adjusting and Balancing
	10. Section 23 08 00 - Commissioning of HVAC Systems
	11. Section 23 09 00 - Instrumentation and Controls for HVAC
	12. Section 23 09 23 - Direct Digital Control System for HVAC
	13. Section 23 21 13 - Hydronic Piping and Specialties
	14. Section 23 21 23 - HVAC Pumps
	15. Section 23 23 00 - Refrigerant, Piping and Specialties
	16. Section 23 29 23 - Variable Frequency Motor Controllers
	17. Section 23 34 00 - HVAC Fans
	18. Section 23 36 00 - Air Terminal Units
	19. Section 23 52 37 - Condensing Boilers
	20. Section 23 55 23 – Gas Fired Radiant Heaters
	21. Section 23 54 00 - Heating and Ventilation Units
	22. Section 23 62 13 - Condensing Units
	23. Section 23 81 26 - Split System Air Handling Units
	24. Section 23 82 00 - Convection Heating Units
	25. Section 23 83 16 - Radiant Floor Heating System
	26. Section 26 08 00 – Start-up and Commissioning
	27. Section 26 32 13 - Natural Gas Engine Driven Generator Sets
	28. Section 26 33 53 - Static Uninterruptible Power Supply
	29. Section 26 36 23.1 - Automatic Transfer Switch
	30. Section 26 50 00 - Lighting Fixtures and Accessories

	1.6 COMMISSIONING AUTHORITY
	A. The Owner has engaged M&E Engineers, Inc. as the Commissioning Authority (CxA) for this project.
	B. The Contractor shall work in cooperation with the CxA as an integral part of the process. The Contractor shall perform all start up testing and adjusting of their respective equipment. The CxA shall provide third party verification of the installat...

	1.7 COMMISSIONING SUBMITTALS
	A. The Commissioning Authority shall be provided with one copy of all Contract Documents including addenda, change orders, requests for interpretation, and meeting minutes.
	B. The General Contractor shall furnish copy of submittals directly to Commissioning Authority for review and approval in accordance with procedures specified in Section 104.08 NJTA Standard and Supplementary Specifications and Division 01 Section 013...
	1. Make submittals for each piece of equipment or system indicated to be commissioned.
	2. Distribute one copy of approved submittals to Commissioning Authority.

	C. Furnish copy of preliminary installation, operation and maintenance data manuals to Commissioning Authority for each piece of equipment or system indicated to be commissioned.
	1. Submit required materials within 10 days after submittals for each piece of equipment or system required under Section 104.08 of the NJTA Standard and Supplementary Specifications and Division – 01, Section 013300 Submittals

	D. Contractor shall provide additional submittals as requested by Commissioning Authority for each piece of equipment or system indicated to be commissioned. Additional documentation requested by the Commissioning Authority may include:
	1. Manufacturer's printed detailed installation and start-up, operating, troubleshooting and maintenance procedures.
	2. Equipment performance curves.
	3. Factory test reports
	4. Full sequence of operation and control diagrams
	5. Proposed testing, adjusting, and balancing procedures
	6. Complete warranty information, with Owner responsibilities to keep warranty in force identified.
	7. Lists of installation and checkout materials shipped with equipment.
	8. Manufacturer's field checkout forms to be used by factory or field technicians.
	9. Other documentation necessary for execution and completion of the commissioning process.

	E. Furnish copy of each of the following to the Commissioning Authority for review and approval and for use by the CxA in developing commissioning documents. Include the following as minimum:
	1. Start up plans for each piece of equipment to be commissioned
	2. Manufacturer’s standard startup procedures copied from installation manuals.
	3. Manufacturer’s standard field checkout sheets
	4. Supplemental procedures and checklists prepared by equipment and system installers to accommodate Project conditions.
	5. Sensor and actuator calibration procedures

	F. Submit written training plan to Commissioning Authority for review and approval prior to conducting training including the following at a minimum:
	1. Equipment included in training session
	2. Intended audience
	3. Location of training
	4. Objectives
	5. Subjects covered
	6. Duration of training on each subject
	7. Instructor for each subject
	8. Instructional methods to be used

	G. Commissioning Authority will review and accept submittals related to the commissioning process.

	1.8 CLOSEOUT SUBMITTALS
	A. Refer to Section 104.08 of the NJTA Standard and Supplementary Specifications and Division 01 – Closeout Procedures; Requirements for Submittals.
	B. Refer to Division 01 Section 017823 - Operation and Maintenance Data, Contractors to submit operation and maintenance manuals as specified in individual equipment and system specifications.
	1. Submittals made to Commissioning Authority do not constitute compliance with operation and maintenance manual documentation requirements.

	C. Final Commissioning Report: Commissioning Authority will submit one copy of final commissioning report including the following:
	1. Owners Project Requirements
	2. Basis of Design
	3. Commissioning Plan
	4. Executive summary with list and roles of participants, brief project description, overview of commissioning and testing scope, and general description of testing and verification methods.
	5. For Each Piece of Commissioned Equipment: A statement will be included regarding compliance with Contract Documents in the following areas:
	6. Recommendations for improvement to equipment or operations, future actions, and commissioning process changes will be included in the report.
	7. Outstanding deficiencies referenced to specific functional test, inspection, trend log, or other record where deficiency is documented, will be listed.
	8. A brief description of verification method used, observations and conclusions from testing for each commissioned piece of equipment and system will be included


	1.9 QUALITY ASSURANCE
	A. Perform Work in accordance with:
	1. American Society of Heating, Refrigerating and Air-Conditioning Engineers: ASHRAE Guideline O – The Commissioning Process
	2. American Society of Heating, Refrigerating and Air-Conditioning Engineers: ASHRAE Guideline 1 - The HVAC Commissioning Process
	3. Refer to NJTA Quality Assurance standards and Division 01 Section – Quality Assurance and Control.


	1.10 COMMISSIONING RESPONSIBILITIES
	A. Responsibilities indicated for Owner, Architect / Engineer, and Commissioning Authority are provided only to clarify commissioning process.
	B. Architect / Engineer Responsibilities:
	1. Furnish design narratives and sequences documentation requested by Commissioning Authority.
	2. Clarify operation and control of commissioned equipment when specifications, control drawings, or equipment documentation are not sufficient for writing detailed testing procedures.
	3. Coordinate resolution of design issues affecting system performance identified during commissioning.
	4. Coordinate resolution of system deficiencies identified during commissioning process.
	5. Prepare and submit final design intent documentation, reflecting installed conditions, for inclusion in operation and maintenance manuals.
	6. Review and approve operation and maintenance manuals.
	7. Make presentation at one training session for Owner’s personnel.
	8. Review verification checklists for major pieces of equipment.
	9. Review functional test procedure forms for major pieces of equipment.

	C. Commissioning Authority Responsibilities:
	1. Basic Responsibilities:
	2. Detailed Responsibilities:
	3. Develop systems manual in accordance with ASHRAE Guideline 0
	4. Commissioning Authority may not:

	D. Owner / Owner’s Representative Responsibilities:
	1. Arrange for Owner’s personnel to attend commissioning activities and training sessions according to commissioning plan.
	2. Approve commissioning work completion.
	3. Ensure seasonal or deferred testing and deficiency issues are addressed.

	E. Contractor Responsibilities:
	1. Include requirements for commissioning submittal data, operation and maintenance data, commissioning tasks and training in each purchase order and subcontract for equipment and systems indicated to be commissioned.
	2. Provide commissioning submittal data, installation, operation and maintenance data, other commissioning related data requested by the Commissioning Authority and training plan for Owners’ personnel for commissioned equipment and systems.
	3. In the event that the primary contractor utilizes sub-contractors to perform some or all of the work for a system to be commissioned, the primary contractor will be responsible for communication with their subs regarding their responsibilities if s...
	4. Facilitate coordination of commissioning work by Commissioning Authority.
	5. Attend commissioning meetings.
	6. Cooperate with Commissioning Authority, and provide access to the work in the form of ladders, scaffolding, lifts, safety equipment and other equipment necessary for the Commissioning Authority and other members of the Commissioning Team to safely ...
	7. Require manufacturers to review commissioning test procedures for equipment installed by manufacturer.
	8. Require equipment and system installers to participate in development of, review, and provide comments on pre-functional checklists.
	9. Require equipment and system installers to participate in development of, review, and provide comments on functional test procedures.
	10. Furnish proprietary test equipment required by manufacturers to complete equipment and system tests.
	11. Provide temporary facilities as specified in Division 01 Section - Temporary Facilities and Controls. Provide space and storage area for Commissioning Authority's exclusive use for documentation and instrument storage and preparation of reports if...
	12. Furnish qualified personnel to assist in completing commissioning.
	13. Ensure equipment and system installers execute commissioning responsibilities according to Contract Documents and schedule.
	14. Coordinate and document Owner personnel training.
	15. Prepare operation and maintenance manuals specified in Division 01 Closeout Procedures, Project Record Documents, Demonstration and Training, and Operation and Maintenance Data. Update original sequences of operation reflecting actual installation.
	16. Ensure equipment and system installers execute seasonal and deferred functional performance testing, witnessed by Commissioning Authority.
	17. Ensure equipment and system installers correct deficiencies and make necessary adjustments to operation and maintenance manuals and Record Documents for issues identified in seasonal testing.


	1.11 COMMISSIONING MEETINGS
	A. Related Division - 01; Section 013100 – Project Management and Coordination
	B. Commissioning Authority will make arrangements for meetings, prepare agenda with copies for participants, and preside at meetings.
	C. Initial Construction Phase Commissioning Meeting:
	1. Commissioning Authority will schedule meeting with the Resident Engineer
	2. Attendance Required: Commissioning Authority, Owner, Owner’s facility operating personnel, Architect, Engineer, Contractor, subcontractors, test, adjust and balance agency. Require attendance by installers of the following equipment and systems ind...
	3. Agenda:

	D. Progress Commissioning Meetings:
	1. Commissioning Authority will schedule meetings throughout progress of the Work as required.
	2. Attendance Required: As specified for initial commissioning meeting.
	3. Agenda:

	E. Commissioning Authority will record meeting minutes and distribute copies within five days after meeting to participants and those affected by decisions made.

	1.12 COMMISSIONING REPORTS
	A. The Commissioning Authority will submit reports regularly to Owner, Architect/Engineer, and Contractor. Include the following.
	1. Progress reports
	2. Scheduling changes
	3. Observation reports of specific commissioning activities
	4. Testing progress and approvals
	5. Deficiency and deficiency resolution reports


	1.13 MAINTENANCE MATERIALS
	A. Division 01 - Closeout Procedures and NJTA Standards: Requirements for maintenance materials.
	B. If proprietary test equipment, tools and instruments are required during the Commissioning Process, Contractor to furnish one set of manufacturer's proprietary test equipment, tools, and instruments to the owner.
	1. Deliver test equipment to Owner after completion of functional performance test. Obtain signed receipt.


	PART 2   - PRODUCTS
	2.1 TEST EQUIPMENT
	A. Testing Equipment: Calibrated within last year; of sufficient quality and accuracy to test and measure system performance within the following tolerances unless otherwise specified for individual equipment or systems.
	1. Temperature Sensors and Digital Thermometers: 0.5 degrees F accuracy and plus or minus 0.1 degrees F resolution.
	2. Pressure Sensors: Accuracy of plus or minus 2.0 percent of measured value range

	B. Recalibrate test equipment according to the manufacturer’s recommended intervals and when the equipment is dropped or damaged.
	1. Affix calibration tags to test equipment or furnish certificates upon request.

	C. Equipment Furnished by Contractor and Remaining Property of Contractor:
	1. Standard testing equipment required to perform verification check and startup and required functional performance testing.
	2. Two way radios for personnel performing commissioning.

	D. Equipment furnished by Commissioning Authority and remaining property of Commissioning Authority:
	1. Data logging equipment and software


	PART 3   - EXECUTION
	3.1 EXAMINATION
	A. Verify equipment and systems are installed in accordance with individual specification sections.
	B. Verify utility and power connections are complete and services operational.

	3.2 PREFUNCTIONAL CHECKLIST COMPLETION AND STARTUP PROCEDURES
	A. Notify Commissioning Authority and schedule pre-functional checklist completion and startup activities with each party required to complete pre-functional checklists and startup minimum (4) four weeks in advance.
	B. Allow Commissioning Authority to witness pre-functional checklist completion and startup.
	1. Commissioning Authority will field verify selected pre-functional checklists and witness startup of selected equipment as deemed necessary by Commissioning Authority and as directed by Owner.

	C. Pre-functional checklists and Startup:
	1. Complete pre-functional checklists and perform startup in accordance with approved pre-functional checklists and startup plan.
	2. Complete entire plan for each piece of equipment or system indicated to be commissioned.
	3. Complete each procedure in sequence performed by party assigned to each procedure.
	4. Record completion of each procedure, indicate results of procedure where required, sign and date plan by individual performing procedure.
	5. Identify items not completed successfully.
	6. Sign and date plan indicating completion of entire plan.
	7. Submit executed plan to Commissioning Authority within (2) two days of completion.

	D. Deficiencies and Approvals:
	1. Commissioning Authority will review pre-functional checklists and startup reports and issue deficiency report or approval.
	2. Correct deficiencies and resubmit updated verification check and startup report with statement indicating corrections made for Commissioning Authority approval.
	3. Repeat process until pre-functional checklists and startup report are approved.
	4. Costs for incomplete pre-functional check checklists and startup items that later cause deficiencies or delays during functional tests will be charged to the party responsible for the incomplete item as determined by the Resident Engineer and the O...


	3.3 FUNCTIONAL PERFORMANCE TEST PROCEDURES
	A. Complete the following before performing functional tests:
	1. Pre-functional checklists and startup
	2. Control system testing with approval by Commissioning Authority for use for test and balance operations.
	3. Air system balancing and water system balancing

	B. Notify Commissioning Authority of completion of pre-functional checklists, startup activities and air and water system balancing and confirm approval of Commissioning Authority for commencement of functional performance testing.
	C. Commissioning Authority will direct, witness, and document results of functional performance tests.
	D. The Contractor will demonstrate that each piece of equipment and system is operating according to the   Owner’s Project Requirements, basis of Design, Contract Documents and approved test procedures.
	1. Conduct testing proceeding from components to subsystems, to systems.
	2. Bring equipment and systems to condition capable of full dynamic operation.
	3. Verify performance of individual components and systems.
	4. Verify performance of interactions between systems.
	5. Identify and correct areas of deficient performance.

	E. Operate each piece of equipment and system through each specified mode of operation including seasonal, occupied, unoccupied, warm up, cool down, partial load and full load conditions as per approved test procedures.
	1. Verify each sequence in sequences of operation.
	2. Test for proper responses to power failure, freezing, overheating, low oil pressure, no flow, equipment failure, and other abnormal conditions.


	3.4 FUNCTIONAL PERFORMANCE TEST METHODS
	A. Perform testing and verification by using manual testing or by monitoring performance and analyzing results using control system trend log capabilities or by stand-alone data loggers.
	1. Commissioning Authority may require alternate or additional methods, other than specified method.
	2. Commissioning Authority will determine test method when method is not specified, shall develop necessary documentation and amend the Commissioning Plan accordingly.

	B. Simulated Conditions: Simulating conditions is permitted. Timing tests to use real conditions is encouraged wherever practical. Before simulating conditions, sensors, transducers, and devices shall have been calibrated.
	C. Overwritten Values: Overwriting sensor values to simulate conditions shall be used with caution and avoided when possible. Before overwriting values, sensors, transducers, and devices shall have been calibrated.
	D. Simulated Signals: Using signal generator to create simulated signals to test and calibrate transducers is generally recommended over using sensors as signal generators with simulated conditions or overwritten values.
	E. Altering Setpoints: Rather than overwriting sensor values, and when simulating conditions is difficult, altering setpoints to test specific sequence is acceptable. Reset setpoints after completing testing.
	F. Indirect Indicators: Using indirect indicators for responses or performance is permitted only after visually and directly verifying and documenting indirect readings through control system representing actual conditions and responses over tested pa...
	G. Perform each function and test under conditions simulating actual conditions as close as is practically possible.
	1. Provide materials, system setpoint modifications, devices etc. as necessary to produce flows, pressures, temperatures, and other responses to execute test according to specified conditions.
	2. At completion of test, return modified equipment and systems to pretest condition.

	H. Sampling: Multiple identical pieces of equipment or equipment with only small size or capacity differences may be functionally tested using sampling strategy when permitted by other section according to following rule.
	1. Sampling strategy shall not be used for equipment with significant differences in application or sequence of operation differences.
	2. Refer to technical sections and/or Commissioning Plan for equipment sampling and failure rates.
	3. Modifications to sampling rates shall be recorded in the issues log and Commissioning Plan.
	4. When frequent failures occur, Commissioning Authority may stop testing and require responsible party to perform and document checkout of remaining units, prior to continuing with functional performance testing.


	3.5 DEFICIENCIES AND TEST APPROVALS
	A. Deficiencies:
	1. Commissioning Authority will record and report deficiencies to Owner.
	2. Minor deficiencies may be corrected during tests at Commissioning Authority's discretion. Deficiency and resolution will be documented on procedure form.
	3. Failure to attend scheduled pre-functional checklist procedure, startup, or functional performance test will be considered deficiency.
	4. When deficiency is identified, Commissioning Authority will discuss issue with party executing test.

	B. Retesting Costs:
	1. When pre-functional checklist, startup or functional performance test deficiency is discovered requiring rescheduling or retesting beyond what is contained in contract documents:

	C. Contractor involved with specific deficiency to provide written report to Commissioning Authority before each scheduled commissioning meeting concerning status of each deficiency. Include explanations of disagreements with resolution proposals for ...
	1. Commissioning Authority will retain original deficiency forms until end of Project.

	D. Manufacturing Defects: Upon determination of the existing of manufacturer’s defects in equipment to be commissioned the respective contractor shall resolve the issue with the owner and the manufacturer while maintaining communication with the CxA a...
	E. Test Approval: Commissioning Authority notes each satisfactorily demonstrated function on functional performance test form.
	1. Commissioning Authority recommends acceptance of each test to Owner using standard form.
	2. Owner gives final approval for each test using same form, providing signed copy to Commissioning Authority and the Contractor.


	3.6 DEMONSTRATION
	A. Division 01 Section - Closeout Procedures, Demonstration and Training specifications, and NJTA Standards for requirements related to demonstration and training.
	1. Contractor shall demonstrate equipment and systems and train Owner’s personnel as per approved training plan.
	2. Commissioning Authority will interview Owner’s personnel to determine special needs and areas where training will be most valuable.
	3. Commissioning Authority will communicate discovery of additional training requirements to Contractor for benefit of equipment and system installers and manufacturers with training responsibilities.

	B. Commissioning Authority will develop criteria for determining that training was satisfactorily completed, including attending some training sessions.
	1. Commissioning Authority will make recommendation to Owner regarding approval of training.

	C. Initial Mechanical Equipment Training Session:
	1. Engineer will make 1 hour long presentation of overall system design concept and design concept of mechanical equipment.

	D. Control System Training:
	1. Require controls contractor to provide detailed instruction of the use of trend logging reports to analyze and troubleshoot system operation. This should include preparation of standard trend logging package of primary parameters providing operatio...

	E. At one training session, Commissioning Authority will make a presentation discussing the use of the systems manual for maintaining and re-commissioning equipment.
	F. General Contractor will video record training sessions, catalog the recordings, and furnish two sets of recordings to Owner. In addition to training materials provided to personnel during training, General Contractor will provide two complete sets ...

	3.7 ACCEPTANCE
	A. A system restart test shall be performed which shall demonstrate successful restart of AC or DC powered systems after a transfer to generator power and after a transfer back to grid power following a power outage. No system that utilizes AC or DC p...
	B. Commissioning Authority will advise Owner as to the status of the Commissioning Process for each system being commissioned. Owner will choose to accept systems or not to accept systems based on current status of unresolved issues.
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	034100 - Structural Precast Conc Flr Plank - TMD5 - MUB - phD
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Extent of structural precast concrete plank work is shown on drawings and in schedules.
	B. This section includes but is not limited to the following:
	1. Structural precast concrete includes hollow core slab units.
	2. Provide topping slab as noted in Division 03.


	1.2 RELATED SECTIONS
	A. Division 01 – Specification
	B. Division 03 – Concrete Reinforcement
	C. Division 03 – Cast-in-Place Concrete
	D. Division 03 – Concrete Plank Topping
	E. Division 03 - Grout
	F. Division 04 – Unit Masonry
	G. Division 05 – Metal Fabrications
	H. Division 05 – Metal Stairs and Railings
	I. Division 06 – Rough Carpentry
	J. Division 07 – Thru Penetration Firestop Systems
	K. Division 07 – Joints Sealants
	L. Division 08 – Access Doors and Frames
	M. Division 09 – Resilient Flooring
	N. Division 09 – Tiling
	O. Specialty items – Mechanical, electrical, fire protection, and plumbing work items.

	1.3 REFERENCES
	A. American Concrete Institute (ACI):
	1. ACI 301 - Specifications For Structural Concrete
	2. ACI 318/318R, Building Code Requirements for Structural Concrete and Commentary.

	B. Precast/Pre-stressed Concrete Institute (PCI)
	1. PCI MNL-116, Manual for Quality Control for Plants and Production of Structural Precast Concrete Products.
	2. PCI-MNL-117 – Architectural Precast Concrete Manual - Quality of concrete, placing materials in forms, vibrating, curing, stripping and handling.
	3. PCI MNL-120, Design Handbook – Fifth Edition.
	4. PCI-MNL-127 - Standards and Guidelines for the Erection of Precast Concrete Products
	5. PCI-MNL-135 – Tolerance Manual for Precast and Pre-stressed Concrete Construction

	C. American Society For Testing and Materials (ASTM):
	1. ASTM C 33; Standard Specification for Concrete Aggregates.
	2. ASTM C 150; Standard Specification for Portland Cement.
	3. ASTM C 260; Standard Specification for Air-Entraining Admixtures for Concrete.
	4. ASTM C 494/C 494M; Standard Specification for Chemical Admixtures for Concrete.
	5. ASTM C 150 – Standard for Portland Cement
	6. ASMT C 94 - Standard Specification For Ready-Mixed Concrete
	7. ASTM A 36 - Standard Specification For Carbon Structural Steel
	8. ASTM A 153 - Standard Specification For Zinc Coating (Hot-Dip) On Iron And Steel Hardware
	9. ASTM A 283 - Standard Specification For Low And Intermediate Tensile Strength Carbon Steel Plates
	10. ASTM A 307 - Standard Specification For Carbon Steel Bolts, Studs, And Threaded Rod 60 000 Psi Tensile Strength
	11. ASMT A 324 - Standard Specification For Ferrotitanium
	12. ASTM A 615/A 615M; Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.

	D. American Welding Society (AWS):
	1. AWS D1.1/D1.1M; Structural Welding Code - Steel.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified to demonstrate compliance with specified req...
	1. Product Data:  Submit manufacturer's specifications and instructions for manufactured materials and products.  Include manufacturer's certifications and laboratory test reports as required.
	2. Mix Designs:  Submit written reports of proposed concrete mix.
	3. Shop Drawings:  Submit shop drawings showing complete information for fabrication and installation of precast concrete units. Indicate member dimensions and cross-section; location, size and type of reinforcement, including special reinforcement an...
	4. Indicate layout, dimensions, and identification of each precast unit corresponding to sequence and procedure of installation. Indicate welded connections by AWS standard symbols.  Detail inserts, connections, and joints, including accessories and c...
	5. Provide coordination drawing showing layout of all openings thru precast with submittal.  Penetrations to include duct work, piping, wiring, fire protection, and other building system elements.
	6. Include erection procedure for precast units and sequence of erection.
	7. Provide complete design calculations prepared by a registered engineer, licensed in State where project is erected.
	a. Engineering Data:
	1) Submit complete design calculations for all precast hollowcore plank members and connections. Indicate all design loads, including live loads, wind loads, seismic loads, and dead loads. Design calculations shall be performed, sealed and submitted b...
	2) Design loads conforming to the wind, seismic, and associated loading criteria noted on the structural drawings for the project location, and in conformance with the 2009 version of the IBC code, NJ Edition.  Refer to structural drawings for project...
	3) Submit component design calculations with submittal.

	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. Codes and Standards:  Comply with provisions of following codes, specifications and standards, except as otherwise indicated:
	1. ACI 301 "Specifications for Structural Concrete for Buildings.
	2. ACI 318 "Building Code Requirements for Reinforced Concrete"
	3. IBC NJ Edition and the NJUCC
	4. PCI MNL 116, 117, and 135.

	B. Concrete Reinforcing Steel Institute, "Manual of Standard Practice".
	C. Pre-stressed Concrete Institute MNL 116, "Manual for Quality Control for Plants and Production of Precast Concrete Products".
	D. Coordinate with sourcing of products specified in 034150 - Precast Structural Concrete Wall Panels.  The pre-caster should be certified as C3A; commercial, repetitive cast, pre-stressed elements with architectural finishes. The pre-caster shall be ...
	E. Qualifications:
	1. Fabricator Qualifications:
	a. Firms must demonstrate (5) five years of successful experience in fabrication of precast concrete units similar to units required for this project.  Fabricator must have sufficient production capacity to produce required units without causing delay...
	b. Plant Certification Requirements:  Submit documentation that the manufacturer’s plant is certified under the Precast/Pre-stressed Concrete Institute’s Plant Certificate Program. Precast manufacturer shall be certified as category 2 or approved equal.
	c. Erector Qualifications:
	1) Erector Crew Qualifications:
	a) Provide an erection crew completely familiar with the erection practices of  precast structural elements including hollowcore floor plank and insulated wall panels.
	b) Erector must be PCI certified (S2 and A) with at least (5) five years of continuous practice of erection of precast hollowcore plank and concrete architectural and structural wall panels.
	c) Erection of the precast hollowcore plank and concrete architectural and structural wall panels to be from a single source.

	2) Field Erector Supervisor’s Qualifications:
	a) Irregardless of the choice of erector crew, employ a representative of the manufacturer of the precast structural concrete units as a field erection supervisor to provide full-time supervision of the erection of the precast structural concrete units.
	b) Only employ a field erection supervisor who can demonstrate a minimum of (5) five years continuous experience erecting precast structural concrete units.
	c) Submit the field erection supervisor’s resume.



	F. Fabricator must be producer member of the Pre-stressed Concrete Institute (PCI) and/or participate in its Plant Certification Program.
	G. Design by Fabricator:  Design precast slab units to support superimposed live loads as indicated on drawings and as required for compliance with IBC NJ Edition and the NJUCC Code requirements.  Fabricator to submit engineered calculations signed an...
	H. Fabrication Qualifications:  Produce precast concrete units at fabricating regularly engaged in manufacturing of similar units.
	I. Fire-resistance Rated Precast Units:  Where precast concrete units are shown or scheduled as requiring fire-resistance classification, provide units tested and listed by U.L. in "Fire Resistance Directory", or with each unit bearing U.L. label and ...
	J. Perform a pre-installation meeting / conference.  Refer to Division 01, Project Management and Coordination specification.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Deliver precast concrete units to project site in such quantities and at such times to assure continuity of installation.  Store units at project site to prevent cracking, distortion, staining, or other physical damage, and so that markings are vis...
	B. Deliver anchorage items which are to be embedded in other construction before start of such work.  Provide setting diagrams, templates, instructions and directions as required for installation.

	1.7 ACCEPTABLE MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, PCI Certified producers / manufacturers offering products which may be incorporated in the work include, but are not limited to, the following:
	1. Old Castle Precast, Selkirk, NY, PA, DE
	2. Flexicore Manufacturing, Dayton, Ohio
	3. High Concrete Group (NJ)
	4. Boccella Precast (Berlin, NJ)
	5. Knight Precast (Glyndon, MD)
	6. Conewago Enterprises (Hanover, PA)
	7. Or Approved equal



	PART 2 - PRODUCTS
	2.1 REINFORCING MATERIALS
	A. Reinforcing Bars:  ASTM A 615, Grade 60, unless otherwise indicated.
	B. Supports for Reinforcement: Provide supports for reinforcement including bolsters, chairs, spacers and other devices for spacing, supporting and fastening reinforcing, complying with CRSI recommendations.
	C. For exposed-to-view concrete surfaces, where legs of supports are in contact with forms, provide supports with legs which are plastic protected (CRSI, Class 1) or stainless steel protected (CRSI, Class 2).

	2.2 PRESTRESSING TENDONS
	A. Uncoated, 7-wire stress-relieved strand complying with ASTM A 416. Use Grade 250 unless Grade 270 indicated.

	2.3 CONCRETE MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type III.
	B. Use only one brand and type of cement throughout project, unless otherwise acceptable to Architect.
	C. Aggregates:  ASTM C 33, and as herein specified.  Provide aggregates from a single source for exposed concrete.
	D. Local aggregates not complying with ASTM C 33, but which have shown by special test or actual service to produce concrete of adequate strength and durability, may be used when acceptable to Architect.
	E. Water: Potable.
	F. Air-Entraining Admixture: ASTM C 260.
	G. Water-Reducing Admixture: ASTM C 494, Type A, or other Type approved for fabricator's units.

	2.4 CONNECTION MATERIALS
	A. Steel Plates: Structural quality, hot-rolled carbon steel, ASTM A 283, Grade C.
	B. Steel Shapes: ASTM A 36.
	C. Anchor Bolts: ASTM A 307, low-carbon steel bolts, regular hexagon nuts and carbon steel washers.
	D. High-Strength Threaded Fasteners:  Heavy hexagon structural bolts, heavy hexagon bolts, and hardened washers complying with ASTM A 324.
	E. Finish of Steel Units: Exposed units galvanized per ASTM A 153; others painted with rust-inhibitive primer.
	F. Welding Electrodes:  Comply with AWS standards.
	G. Accessories:  Provide clips, hangers, and other accessories required for installation of project units and for support of subsequent construction or finishes.

	2.5 PROPORTIONING AND DESIGN OF MIXES
	A. Prepare design mixes for each type of concrete required.
	B. Design mixes may be prepared by independent testing facility or by qualified precast manufacturing plant personnel, at precast manufacturer's option.
	C. Proportion mixes by either laboratory trail batch or field experience methods, using materials to be employed on the project for each type of concrete required, complying with ACI 318.
	D. Produce standard-weight concrete consisting of specified portland cement, aggregates, admixtures, and water to produce the following properties.
	E. Compressive strength: 5000 psi minimum at 28 days. Release strength for pre-stressed units: 3500 psi.
	F. Cure compression test cylinders using same methods as used for precast concrete work.
	G. Submit written reports to Architect of proposed mix for each type of concrete at least (15) fifteen days prior to start of precast unit production.  Do not begin concrete production until mixes and evaluations have been reviewed by Architect.
	H. Adjustment to Concrete Mixes:  Mix design adjustments may be requested when characteristics of materials, job conditions, weather, test results, or other circumstances warrant. Laboratory test data for revised mix designs and strength results must ...
	I. Admixtures:
	1. Use air-entraining admixture in concrete, unless otherwise indicated.
	2. Use water-reducing admixtures in strict compliance with manufacturer's directions.  Admixtures to increase cement dispersion, or provide increased workability for low-slump concrete, may be used subject to Architect's acceptance.

	J. Use amounts as recommended by admixture manufacturer for climatic conditions prevailing at time of placing.  Adjust quantities of admixtures as required to maintain quality control.

	2.6 FABRICATION
	A. General:  Fabricate precast concrete units complying with manufacturing and testing procedures, quality control recommendations, and dimensional tolerances of PCI MNL-116, and as specified for types of units required.
	B. Ready-Mix Concrete:  Comply with requirements of ASTM C 94, and as herein specified.
	C. Addition of water to batch will not be permitted.
	D. During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing time than specified in ASTM C 94 may be required.
	E. When the air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-1/2 hour to 75 minutes and when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.
	F. Built-in Anchorages:  Accurately position built-in anchorage devices and secure to formwork.  Locate anchorages where they do not affect position of main reinforcement or placing of concrete. Do not relocate bearing plates in units unless acceptabl...
	G. Coordinate holes for openings larger than 4" diameter or 4" square in accordance with final shop drawings.  Cast in opening where possible.  Other smaller holes will be field cut by trades requiring them, as acceptable to Architect and Engineer of ...
	H. Clean reinforcement of loose rust and mill scale, earth and other materials which reduce or destroy bond with concrete.
	I. Accurately position, support and secure reinforcement against displacement by formwork, construction, or concrete placement operations.  Locate and support reinforcing by metal chairs, runners, bolsters, spacers and hangers, as required.
	J. Place reinforcement to obtain at least the minimum coverages for concrete protection.  Arrange space and securely tie bars and bar supports to hold reinforcement in position during concrete placement operations.  Set wire ties so ends are directed ...
	K. Place concrete in a continuous operation to prevent formation of seams or planes of weakness in precast units, complying with requirements of ACI 304.  Consolidate placed concrete through the extrusion process with equipment suitable for plank prod...
	L. Identification:  Provide permanent markings to identify pick-up points and orientation in structure, complying with markings indicated on final shop drawings.  Imprint date of casting on each precast unit on a surface which will not show in finishe...
	M. Finish of Formed Surfaces:  Provide finishes for formed surfaces of precast concrete as indicated for each type of unit, and as follows:
	1. Broom Finish:  Normal plant run finish produced in forms that impart a smooth finish to concrete.  Small surface holes caused by air bubbles, normal form joint marks, and minor chips and spalls will be tolerated, but no major or unsightly imperfect...


	2.7 SOURCE QUALITY CONTROL
	A. Dimensional Tolerances:  Units having dimensions smaller or greater than required, and outside specified tolerance limits, will be subject to additional testing as herein specified.
	B. Precast units having dimensions greater than required will be rejected if appearance or function of the structure is adversely affected, or if larger dimensions interfere with other construction.  Repair, or remove and replace rejected units as req...
	C. Strength of Units:  The strength of precast concrete units will be considered potentially deficient if the manufacturing processes fail to comply with any of the requirements which may affect the strength of the precast units, including, but not li...
	1. Failure to meet compressive strength tests requirements.
	2. Protection of precast units against extremes in temperature.
	3. Precast units damaged during handling and erection.

	D. Testing Precast Units:  When there is evidence that the strength of precast concrete units does not meet specification requirements, the concrete testing service hired by the Owner shall take cores drilled from hardened concrete for compressive str...
	1. Take at least (3) three representative cores from precast units of suspect strength, from locations directed by Architect.
	2. Test cores in a saturated-surface-dry condition per ACI 318 if concrete will be wet during use of completed structure.
	3. Test cores in an air-dry condition per ACI 318 if concrete will be dry during use of completed structure.
	4. Strength of concrete for each series of cores will be considered satisfactory if their average compressive strength is at least 85 percent of 28-day design compressive strength.
	5. Test results will be made in writing on same day that tests are made, with copies to Architect, Contractor, and precast manufacturer.  Include in test reports the project identification name and number, date, name of precast concrete manufacturer, ...

	E. Patching:  Where core test results are satisfactory and precast units are acceptable for use in work, fill core holes solid with patching mortar, and finish to match adjacent concrete surfaces.
	F. Defective Work:  Precast concrete units which do not conform to specified requirements, including strength, tolerances, and finishes, shall be replaced with precast concrete units that meet requirements of this section.  Contractor shall also be re...


	PART 3 - EXECUTION
	3.1 examination
	A. Verification of  Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repr...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 FIELD DIMENSIONS / ERECTION SURVEY
	A. Perform a field pre-erection survey prior to erection of precast concrete.  Report any discrepancies to the contractor as soon as they are discovered for correction prior to start of precast erection.

	3.3 SITE ACCESS
	A. General Contractor shall be responsible for providing unobstructed, suitable access within the building site as required for erection of the precast.  The general contractor is responsible to provide proper drainage and firm, level area of access s...
	B. General Contractor shall make provisions as required for placement and accurate alignment of anchor bolts, plates or dowels in column footings, grade beams and other field installed supporting members.

	3.4 INSTALLATION, GENERAL
	A. Welding:  Perform welding in compliance with AWS D 1.1, including qualification of welders.
	1. Protect units from damage by field welding or cutting operations and provide non-combustible shield as required.
	2. Repair damaged metal surfaces by cleaning and applying a coat of liquid galvanizing repair compound to galvanized surfaces and compatible primer to painted surfaces.

	B. Erection Tolerances:  Install precast units without exceeding following tolerance limits specified in PCI MNL-127 "Recommended Practice for Erection of Precast Concrete".
	C. Grout plank keyways and end conditions in accordance with PCI guidelines and design requirements, including embedded seismic reinforcing as required by the project’s design calculations.   Grout planks with a grout product suggested by the plank ma...

	3.5 ERECTION EQUIPMENT AND SAFETY REGULATIONS
	A. The precast concrete subcontractor shall be responsible for a safe erection and comply with applicable safety requirements of the Owner’s site, as well as all local and state safety regulations.
	B. Secure each unit safely and adequately in position by positive mechanical connections.
	C. Use sufficient temporary bracing to brace work adequately, if required.
	D. Use erection equipment that is not bent, twisted, warped or damaged in any way.  All wire ropes for cranes or lifting bars shall be of full sections - not bent, twisted, kinked, torn or stretched.
	E. Clearly mark the design capacity of all lifting beams, platforms and trusses for a safe erection operation.

	3.6 CLEAN UP
	A. As site work progresses, remove all excess or foreign materials from the wall panel finish that occurs through the handling and erection operation.
	B. On completion of the work under this Subcontract, remove all surplus materials, tools, equipment and debris, leaving the work area in a clean condition to the satisfaction of the Architect / Engineer and Owner.
	C. Perform final cleaning of the precast panels.
	D. Remove labels and visible markings.
	E. Comply with waste management and recycling program requirements.
	F. Dispose of all waste legally and in compliance with local jurisdiction requirements.



	034150 - Precast Str Conc Wall Pnls - TMD5 - MUB - phD
	PART 1 - gENERAL
	1.1 SUMMARY
	A. Section includes, but is not limited to the following:
	1. Project includes CarboncastTM insulated and non-insulated Load Bearing Wall panels.  All panels shall receive architectural concrete finish as specified.
	2. Requirements for designing, furnishing, and installing precast components as indicated on the Contract Drawings and in the Specifications.
	3. Precast, structural concrete components as shown on the Drawings, specified herein, and needed for a complete and proper installation including, but not limited to the following:
	4. Design not shown on the contract drawings,
	5. Erection drawings and Production drawings,
	6. Factory inspection and testing per PCI certification requirements,
	7. Fabrication of specified precast concrete components,
	8. All embedded materials to be galvanized metal, or approved equal,
	9. Handling, storage and protection of precast concrete components,
	10. Transportation of precast concrete components to erection site,
	11. Erection of precast concrete components including all bearing pads, base plates, inserts, clamps, nuts, bolts, and other necessary appurtenances, and other hardware items for connections between cast-in-place concrete and precast components and to...

	B. Work includes but is not limited to:
	1. Independent inspection and testing work paid for by the Owner;
	2. Quality control work in the plant during fabrication and in the field during erection;
	3. Cast-in-place concrete;
	4. Reinforcement and embedded items in cast-in-place concrete by C.I.P. Contractor;
	5. Coordination of penetrations with all trades and subcontractors;
	6. Coordination of all embedded systems with adjacent construction and subcontractors;
	7. Topping slab coordination and associated requirements for installation;
	8. Coordination of finishes;
	9. Coordination of opening straps and reinforcement;
	10. Groupings of stress cracks and acceptable tolerances and repair methods.


	1.2 related sections
	A. Division 01 - Specifications
	B. Division 03 – Cast In Place Concrete
	C. Division 03 – Structural Precast Floor Plank
	D. Division 03 – Concrete Plank Topping
	E. Division 04 – Unit Masonry
	F. Division 05 – Metal Fabrications
	G. Division 05 – Metal Stairs and Railings
	H. Division 06 – Rough Carpentry
	I. Division 07 – Exterior Insulation and Finish System
	J. Division 07 – Thru Penetration Firestop Systems
	K. Division 07 – Joints Sealants
	L. Division 08 – Hollow Metal Doors and Frames
	M. Division 08 – Translucent Fiberglass Panel Assemblies
	N. Division 08 – Translucent Fiberglass Panel Canopy System
	O. Division 08 – Aluminum Windows
	P. Division 08 – Door Hardware
	Q. Division 08 – Louvers and Vents
	R. Division 08 – Access Doors and Frames
	S. Division 09 – Gypsum Board Assemblies
	T. Division 09 – Painting
	U. Division 09 – High Performance Coatings
	V. Division 10 – Exterior Sun Control Devices
	W. Division 14 – Hydraulic Elevator
	X. Specialty items – Garage equipment, mechanical, electrical, fire protection, and plumbing work items.

	1.3 REFERENCES
	A. American Concrete Institute (ACI):
	1. ACI 318/318R, Building Code Requirements for Structural Concrete and Commentary.
	2. ACI 347, Recommended Practice for Concrete Formwork.
	3. ACI 440, IR-01 Design Guide for Fiber-Reinforced Polymer Reinforcement

	B. Precast/Pre-stressed Concrete Institute (PCI)
	1. PCI MNL-116, Manual for Quality Control for Plants and Production of Structural Precast Concrete Products.
	2. PCI MNL-120, Design Handbook – Fifth Edition.
	3. PCI-MNL-117 – Architectural Precast Concrete Manual - Quality of concrete, placing materials in forms, vibrating, curing, stripping and handling.
	4. PCI-MNL-127 - Standards and Guidelines for the Erection of Precast Concrete Products

	C. American Society For Testing and Materials (ASTM):
	1. ASTM A 36/A 36M; Standard Specification for Carbon Structural Steel.
	2. ASTM A 153/A 153M; Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	3. ASTM A 615/A 615M; Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	4. ASTM A496 – Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement
	5. ASTM A706 – Standard Specification for Deformed and Plain Low-Alloy Steel Bars for Concrete Reinforcement
	6. ASTM C 31/C 31M; Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	7. ASTM C 33; Standard Specification for Concrete Aggregates.
	8. ASTM C 39/C 39M; Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	9. ASTM C 150; Standard Specification for Portland Cement.
	10. ASTM A185 - Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	11. ASTM C 260; Standard Specification for Air-Entraining Admixtures for Concrete.
	12. ASTM C 330; Standard Specification for Lightweight Aggregates for Structural Concrete.
	13. ASTM C 494/C 494M; Standard Specification for Chemical Admixtures for Concrete.
	14. ASTM C150 – Standard for Portland Cement
	15. ASTM C404 – Standard for Aggregates and Masonry Grout

	D. American Welding Society (AWS):
	1. AWS D1.1/D1.1M; Structural Welding Code - Steel.
	2. AWS D1.4/D1.4M; Structural Welding Code - Reinforcing Steel.
	3. AWS D12.1 Reinforcing Steel Welding Code


	1.4 DESIGN REQUIREMENTS
	A. Design of the precast work shall be in accordance with the following:
	1. ACI 318/318R Code
	2. IBC 2009 NJ Edition or Applicable Code
	3. PCI Design Handbook Fifth Edition, MNL 120
	4. ACI 440; IR-01 Design Guide


	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified to demonstrate compliance with specified req...
	1. Product Data: For each type of product indicated. Include technical data and tested physical and performance properties.
	a. Portland cement
	b. Aggregates
	c. Air-Entraining Admixture
	d. Water-Reducing, Retarding, Accelerating, and High-Range Water-Reducing Admixtures
	e. Corrosion Inhibitor Admixture
	f. Steel reinforcement
	g. Mild Steel Reinforcing
	h. Wire
	i. Grout
	j. Sealant
	k. Bearing Material
	l. Structural Steel Plates and clips
	m. Hot-Dip Galvanizing
	n. Design Mixes: For each concrete mix
	o. Repair products and methods
	p. Penetrating sealer


	C. Shop Drawings / erection drawings shall include at a minimum the following information:
	1. Submit for approval, framing (erection) drawings for all precast / pre-stressed / fiber reinforced concrete work; typical piece drawings are to be submitted with the product design calculations.
	2. Location of each unit in the completed structure.  Provide all dimensions of each unit, including locations of connections between precast and other work.
	3. Jointing clearances and clearances between units and the structural building framework.
	4. Complete connection and insert details including materials, size and length of welds.
	5. Class of finish and location of each precast item.
	6. Identifying mark number for each precast product.
	7. Any special handling instructions or bracing required.
	8. Special precautions to be taken by other trades affecting the work of this section.
	9. Provide a coordinated shop drawing for elements to be coordinated with other building systems and trades including but not limited to weld plates, setting plates coordinated with rebar locations in foundation system, panel reinforcement at openings...
	a. Member piece marks and completely dimensioned size and shape of each member.
	b. Plans and/or elevations locating and defining all products furnished.
	c. Sections and details showing connections, cast-in place items; and their relation to the supporting structural elements related to the system.
	1) Details, dimensional tolerances and related information of other trades affecting precast concrete work should be furnished to precast concrete manufacturer.
	d. Openings and Joints, between members; and between members and structure.
	e. Description of all loose, cast-in and field hardware.
	f. Field installed anchor location drawings coordinated with adjacent work and systems.
	g. Erection sequences, when required to satisfy stability, and handling requirements
	1) If the sequence of erection is critical to the structural stability of the structure, or for access to connections at certain locations, it should be noted in the calculations and on the shop drawing plans at the time of submittal.
	h. Production drawings:
	1) Loadings for design:
	a) Initial handling and erection stress limits.
	b) All dead and live loads as specified on the contract drawings.
	c) All other loads specified for all members, where applicable.

	2) Design steel supports when such elements are determined necessary by the manufacturer’s engineer.
	3) Refer to architectural drawings for fire ratings where applicable.
	4) Design shall be in accordance with applicable codes or ACI 318 or the latest edition of the PCI Design Handbook.
	i. Engineering Data:
	1) Submit complete design calculations for all precast members and connections. Indicate all design loads, including live loads, wind loads, seismic loads, and dead loads. Design calculations shall be performed, sealed and submitted by Precast Concret...
	2) Design loads conforming to the wind, seismic, and associated loading criteria noted on the structural drawings for the project location, and in conformance with the 2009 version of the IBC code, NJ Edition.  Refer to structural drawings for project...
	3) Submit component design calculations with submittal including a description of the transfer of gravity and lateral loads from wall panel to foundation system.
	j. Provide coordinated shop drawings showing embedment items in panels are coordinated with attachment items specified in other sections of the specification including foundations, miscellaneous metals, mounting plates, bearing plates, beam pockets, c...
	k. Samples:
	1) For each exposed product and for each color and texture specified.
	2) Submit three samples, 12”x12”, as required.
	3) Mock up – see Quality Control Section.
	l. Test Reports:
	1) Submit test report on concrete and other material.
	m. Certifications:
	1) Design compliance certification.
	2) Material compliance certification.
	3) Manufacturer’s Instructions:
	a) Precast structural concrete unit manufacturer's instructions for handling, transporting, and erecting their units.
	b) Current welder certificates for welding of reinforcement, shop and field connections.

	n. Qualifications Statements:
	1) Manufacturer experience.
	2) Manufacturer plant PCI certification.
	3) Field erection supervisor’s resume.


	o. Maintenance data.
	p. Warranties:  Sample of special warranties.
	q. One copy of the piece drawings for the entire project are to be submitted at the conclusion of the project for record purposes only.

	D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.6 QUALITY ASSURANCE
	A. Qualifications:
	1. Provide precast architectural CarboncastTM insulated wall panels, structural walls and concrete Hollowcore planks through a single PCI Certified manufacturer.  Coordinate with sourcing of products specified in 034100 - Structural Precast Concrete F...
	2. Fabricator Qualifications:
	3. The work of this section shall be executed only by a Company experienced in the design and manufacture of precast/pre-stressed CarbonCastTM insulated wall panel components, and having adequate finances, equipment, plant and skilled personnel to exp...

	a. Experience:  Submit documentation that the precast structural concrete manufacturer has been regularly engaged in manufacturing structural precast pre-stressed concrete for at least (5) five years.
	b. Plant Certification Requirements:  Submit documentation that the manufacturer’s plant is certified under the Precast/Pre-stressed Concrete Institute’s Plant Certificate Program. Precast manufacturer shall be certified as C3A.
	c. The Manufacturer shall be qualified as a producer/member of the P.C.I. Plant Certification Program prior to the time of bid.  It is recommended that the producer be a member of PCI for a minimum of (5) five years.
	4. Erector Qualifications:
	a. Erector Crew Qualifications:
	1) Provide an erection crew completely familiar with the erection practices of  precast insulated walls and structural elements.
	2) Erector must be PCI certified (S2 and A) with at least (5) five years of continuous practice of erection of precast concrete architectural and structural wall panel and hollowcore plank.
	3) Erection of the precast hollowcore plank and concrete architectural and structural wall panels to be from a single source.

	b. Field Erector Supervisor’s Qualifications:
	1) Irregardless of the choice of erector crew, employ a representative of the manufacturer of the precast structural concrete units as a field erection supervisor to provide full-time supervision of the erection of the precast structural concrete units.
	2) Only employ a field erection supervisor who can demonstrate a minimum of (5) five years continuous experience erecting precast structural concrete units.
	3) Submit the field erection supervisor’s resume.


	5. Design Standards: Comply with ACI 318 and the design recommendations in PCI MNL 120, “PCI Design Handbook—Precast and Pre-stressed Concrete.”
	6. Welder Qualifications:
	a. Only employ welders for erecting the precast structural concrete units who can demonstrate they are qualified to perform the types of work required by having passed the qualification tests prescribed in AWS D1.1/D1.1M for the procedures.
	1) Submit certified copies of qualification test records that indicate each welder employed to perform the Work has satisfactorily passed the AWS qualification tests for the required welding procedures.


	B. Certifications:
	1. Design Compliance Certification:
	a. Submit evidence from the manufacturer certifying that the precast structural concrete units have been designed to meet the load requirements specified.
	1) Submit design calculations stamped by a registered Professional Engineer with structural experience in the type of work being sealed and licensed in the State of New Jersey for all members and connections.
	2) Include evidence that the critical panels unique to the project have been investigated.


	2. Material Compliance Certification:
	a. Submit evidence from the manufacturer certifying that the material complies with the requirements of the Specifications, and submit evidence to support the certification.

	3. Fire Resistance:  Where indicated, provide structural precast concrete wall panels whose fire resistance will satisfy the fire resistance ratings of the Contract Documents and meets the prescriptive requirements of the governing code or has been ca...

	C. The manufacturer shall be responsible for the design, connections and installation of the precast concrete units and shall provide placing details for all items to be cast in poured concrete, or attached to structural walls and framing provided by ...
	D. Production and erection drawings and design calculations shall be the responsibility of a registered Professional Engineer.  Design calculations shall be sealed by the Engineer.
	E. Perform a pre-installation meeting / conference.  Refer to Division 01, Project Management and Coordination specification.

	1.7 QUALITY CONTROL
	A. SAMPLES / MOCK UP:
	1. Provide 12” x 12” samples of each finish as required by the Architect for his approval.  The Architect will inspect a minimum of (3) three full scale architectural mock-up panels to conform with PCI certification (with insulation) at the manufactur...
	2. The mock-up panel should represent the finished product with respect to architectural finish, sealer, stain, details such as returns, edge conditions, repairs and finished lift point patching or plastic caps.
	3. Upon approval of the mock-up panels, they shall become the recognized standard for production run panels.

	B. MOCK UP PANELS: Prepare (3) three full scale mock up panels (to conform with PCI certification requirements) for final review and approval of the color and finish; arrange for Architect / engineer’s timely review of mock up at the manufacturer’s pl...
	1. Locate units where indicated in Contract Documents or, if not indicated, as directed by Architect.
	2. Mock Up Panel #1 – used for review of common features and details present on the project.
	3. Mock Up Panel #2& #3 – Precast manufacturer to demonstrate the repair techniques and results of repair methods to address hairline cracks, larger cracks, chips the size of a quarter or less, and surface damage.  Architect / Engineer shall have the ...
	4. Damage part of an exposed-face surface for each finish, color, and texture, and demonstrate adequacy of repair techniques proposed for repairs of surface blemishes.  Submit repair drawings, products, and techniques as part of the submittal process.
	5. After acceptance of repair technique, maintain one (1) full scale sample mock up panel unit at the Project site and one (1) at the precast manufacturer’s facility producing the wall panels for a standard of quality for workmanship, color, and range...
	6. Notify Architect / engineer when sample is ready for review on project site, and advise of schedule impact if review is not made in a timely way.
	7. Do not start production fabrication of precast concrete architectural panel units until sample units have received Architects / engineer’s written approval.
	8. Remove and reproduce mock up panels that have been rejected as directed by the Architect.  Mock up costs are to be included in the contract price.
	9. The approved mock-up panels shall be a standard of quality for workmanship, color, and range of required finish.
	10. Demolish and remove sample units from project site when directed by the Architect and Resident Engineer.
	11. Honeycombing will not be acceptable and panels will be removed from the site.


	1.8 GUARANTEE
	A. Provide the Owner with the following guarantee in writing:
	1. We (name of Manufacturer / fabricator) do, hereby, guarantee that the precast units will not spall or show evidence of visible cracking beyond accepted industry standards, splitting, deformation, or loosening resulting from inferior materials or wo...
	2. Structural precast wall panels units showing such defects will be repaired and made acceptable at no expense to the Owner.  Replacement will be required if defects cannot be satisfactorily repaired to conform within industry standards.  Final deter...


	1.9 INSPECTION AND TESTING
	A. Inspection and testing of precast and pre-stressed concrete may be carried out by an independent Inspection and Testing Company appointed and paid for by the Owner, except for the testing requirements listed below.  If inspection discloses improper...
	B. The precast manufacturer may perform the necessary inspection and testing of the precast components if the facility is a PCI Certified Plant.
	1. The precast manufacturer will provide a report of the inspection and testing performed and the report will define in detail the findings encountered and also propose an action plan to correct any deficiencies found.
	2. The precast manufacturer shall provide periodic inspection and testing report updates at a minimum monthly to document ongoing results and corrective measures being taken to resolve deficiencies with production of panels.  Report frequency will be ...
	3. Inspection, testing, and reporting will be at no cost to the Owner.

	C. Cooperate with the Owners Inspection and Testing Company and provide access to all materials used in the concrete.
	D. The following inspection must be carried out at the plant by the testing and inspection agent:
	1. Forms
	2. Size and location of reinforcing
	3. Size and location of cast-in hardware
	4. Mill test reports
	5. Concrete batching methods
	6. 6” Diameter x 12” long cylinder tests
	7. Curing Methods
	8. Slump tests
	9. Air tests
	10. Size of completed units
	11. Finishes
	12. All findings to be documents in final report issued to Architect, Owner, and precast manufacturer.

	E. The Owner’s Inspection Company shall immediately report results of tests and inspections directly to Architect / Engineer who will issue copies to the Contractor and the Precast Concrete Manufacturer.
	1. The precaster will make corrections to address deficiencies identified in the testing and inspection reports to improve quality of the product at no cost to the Owner.


	1.10 HANDLING, STORAGE AND PROTECTION
	A. Packing, Shipping, Handling, and Unloading:
	1. Follow the manufacturer's instructions for handling and transporting the products specified in this Section.
	2. Transportation, site handling and erection shall be performed by the pre-caster, or its agents, with equipment methods, and qualified personnel acceptable to the pre-caster.
	3. Comply with the requirements of PCI MNL-116 and PCI MNL-120.
	4. Handle and transport members in a manner to avoid excessive stresses that could cause cracking or other damage.
	5. Transport units with adequate dunnage and bracing, and protect units to prevent contact with dirt, foreign material that may cause staining, and to control cracking, distortion, warping or other physical damage.
	6. Submit the precast structural concrete unit manufacturer's instructions for handling, transporting, and erecting their units.
	7. Do not permit units to contact earth or other staining influences, or to rest on corners.
	8. Protect all holes and reglets against water and ice in freezing weather.
	9. Place stored members so identification marks are clearly visible, and units / markings can be inspected visually.
	10. Take required precautions to protect installed precast work while erection is in progress.

	B. Transportation:
	1. Stack units on properly cushioned supports to protect the edges from spalling during transportation.
	2. Do not transport panels in a manner where they will be under added stress which may cause damage to the panel.
	3. Deliver all panels in such quantities and at such times to assure compliance with the agreed upon project schedule and setting sequence to ensure continuity of installation.

	C. Lifting:
	1. Design lifting devices to ensure that precast panels will be safely and efficiently handled at all times to prevent damage and cracking to finished architectural precast wall panels.
	2. Cast-in lifting devices shall be arranged in not visible in the architectural finish of the precast panels where possible.
	3. Lifting devices located in exposed areas that receive an architectural finish are to be patched with grout and concrete to match surrounding finish.

	D. Storage and Protection:
	1. Do not place precast panels in positions which will cause overstress, warp, or twist in the members.
	2. Place stored precast panels so that identification marks are discernible.
	3. Stack precast panels so that lifting devices are accessible and undamaged.
	4. Separate stacked precast panels by battens across the full width of each bearing point.
	5. Protect all holes and reglets against water and ice in freezing weather.
	6. Do not use upper member of stacked tier as storage area for shorter member or heavy equipment.



	PART 2 - PRODUCTS
	2.1 MANUFACTURERS:
	A. Subject to compliance with the requirements specified in this Section, manufacturers offering products that may be incorporated in the Work include the following:
	1. Precast concrete fully composite structural CarbonCastTM insulating wall panels.
	2. Precast concrete structural solid wall panels.
	3. Products and assemblies as noted on contract drawings to make the project complete.
	4. Supplier / Fabricator will be a current member of the Altus Group Pre-caster / Producers.

	B. Products and assemblies may be provided from one of the following manufacturers or an approved equal:
	1. High Concrete Group, LLC – PA
	2. Oldcastle Building Systems – MD
	3. Metromont Corporation – VA
	4. International Precast Solutions, LLC – MI
	5. Or approved equal.

	C. MATERIALS
	1. Cement Type:
	a. Portland Cement, ASTM C 150, Type I or Type III (White and/or Gray) to match control sample.  Selection by Architect from full range of options.
	2. Aggregates:
	a. Shall conform to applicable section of ASTM C33.  Provide aggregates from a single source for architecturally finished concrete.  Local aggregates not complying with ASTM C33, but which have shown by special test or actual service to produce concre...
	3. Concrete shall have a minimum compressive strength at 28 days of 6,000 PSI (max. .38 w/c ratio)
	4. Admixtures:
	a. Air-entrained admixture shall be 5% (+ or -) 1.5%.
	b. Water reducing admixtures should be used in strict compliance with manufacturer’s directions.  Admixtures to increase cement dispersion, or provide increased workability for low slump concrete, may be used subject to Architect’s acceptance.  Use am...
	c. Provide corrosion inhibitor admixture for architectural wall panels to protect wall panels subject to “splash zone” from salt trucks and equipment.  Place at rate recommended by admixture manufacturer and precast manufacturer as required to maintai...
	1) Product similar to Sika Chemical “CNI” (calcium nitrate inhibitor)
	2) Other Manufacturers include:
	a) BASF Building Systems / Master Builders
	b) WR Grace & Company
	c) Or approved equal.

	5. Reinforcing Steel:
	a. Billet steel bars conforming to 706615, Grade 70K.
	b. Low alloy steel reinforcing should conform to ASTM A706, Grade 60K.
	c. G-GRID Connector:  C5500, 1-1/2 x 1-3/4” epoxy-coated, carbon-fiber open strand mesh.
	d. Reinforcing larger than 1/4” diameter shall be deformed bars conforming to the same standard as (a) above.
	e. Welded wire mesh shall conform to ASTM A185, Grade 60K, Plain.
	6. Pre-stressing strand shall be uncoated seven (7) wire low relaxation strand ASTM A416, Grade 270K.
	7. Anchors and inserts:
	a. Materials: Structural Steel shall be of new material conforming to ASTM A36.
	b. Bolts: A307
	c. Welded headed studs: AWS D1.1 - Type B.
	d. Deformed bar anchors: ASTM A496.
	8. Finish:
	a. Shop primer: Manufacturer’s standards.
	b. Hot dipped galvanized: ASTM A153.
	c. Zinc Rich Coating: Self curing, one component, “Galv-a-kote” 13F22 gray, standard brushing grade.
	d. Cadmium plated: ASTM A165.
	9. Insulation:
	a. Extruded polystyrene non-combustible foam insulation ASTM C 578 (XPS) with the following properties as a minimum:
	1) Typical Density:     1.30 pcf min.
	2) R-Value: ASTM C518    5.0/inch
	3) Water Vapor: ASTM E96    1.1 Perm/Inch
	4) Comp Strength:  ASTM D1621   15 psi
	5) Recycled Content:     15% min
	6) Max Service Temp:     165 degrees F
	7) Flame spread:  ASTM E84     75 or less
	8) Smoke Development:  ASTM E84   450 or less
	9) % Vol H2O Absorb by Vol in 24hr: ASTM C272 .3%
	10) % Vol H2O Absorb by Vol in 2hr: ASTM C209  NA
	11) Thickness:  4” depending on the required wall system R-value.
	12) Provide ship-lap or square edges treatment on insulation.  Install insulation boards to eliminate thermal bridging thru the panel system.
	13) Comply with thermal and physical requirements specified and or shown on contract drawings.
	14) Modify the insulation material type as required to achieve the wall system “R values” noted.
	a) The insulated exterior wall panel system assembly shall provide a minimum R-21 insulation, LTTR value.
	b) The insulated interior wall panel system assembly shall provide a minimum R-11 insulation, LTTR value.

	10. Forms:
	a. To be constructed of approved concrete, steel, wood or fiberglass reinforced plastic or high density overlaid plywood to obtain the quality of the finish specified.
	11. Wood Inserts:
	a. Provide wood inserts for fastening at window, door, and other openings in panel system.  Coordinate size and locations with drawings and submittal.  Provide a select grade southern pine wood product, AWPA Use Category UC2 or UC3B (exposed), Commodi...
	12. Grout:
	a. Cement Grout:  Portland cement, ASTM C150, Type I and Clean; natural sand, ASTM C404.  Mix at ratio of 1.0 part cement to 3 parts sand, by volume, with minimum water required for placement and hydration.
	b. Non-metallic, non-corrosive, non-staining product containing selected silica sands, Portland cement, shrinkage compensating agents, plasticizing and water reducing agents, complying with CRD-C621.
	c. Available products subject to compliance with requirements, products which may be incorporated in the work include, but are not limited to, the following:
	1) Euco N.S., Euclid Chemical Company
	2) Masterflow 713, Master Builders
	3) Five Star Grout, U.S. Grout Corporation
	4) B/C Non-shrink Grout, Admixtures, Inc.
	5) Or approved equal
	13. Penetrating Sealer:
	a. Provide a surface penetrating sealer to the exposed exterior weathering face of the precast wall panels, full height.
	b. Manufacturer:  Prosoco Block-Guard & Graffiti Control II by PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046.  Phone: (800) 255-4255; Fax: (785) 830-9797.  E-mail:  CustomerCare@prosoco.com.
	1) Other Manufacturer’s include:
	a) BASF / Degusa Protecto Seal Anti-Graffiti coatings
	b) Diedrick Omega Seal 333
	c) Dumond Chemical Anti-Graffiti Control
	d) Or approved equal

	c. Product:  Penetrating sealer is a clear-drying, water-based silicone emulsion for weatherproofing concrete and other porous masonry materials and protecting them from graffiti attacks without altering the natural appearance. The penetrating sealer ...
	1) Form:  Milky white liquid
	2) Specific Gravity:  1.00
	3) pH: not applicable
	4) Weight / Gallon:  8.32 pounds
	5) Active Content:  6 percent
	6) Total Solids:  6 percent ASTM D 5095
	7) Flash Point:  greater than 212 degrees F (>100 degrees C)
	8) Freeze Point:  32 degrees F (0 degrees C)
	9) Shelf Life:  1 year in tightly sealed, unopened container
	10) VOC CONTENT: less than 20 g/L, Low Solids Coating.  Comply with federal, state, and local VOC Standards.
	d. Application / Installation:
	1) Before applying, read “Preparation” and “Safety Information” sections in the Manufacturer’s Product Data Sheet.
	2) Follow manufacturer’s application instructions. Do not dilute or alter material.
	3) For best results, apply penetrating sealer “wet-on-wet” to a visibly dry and absorbent surface.
	4) Test a minimum 4 ft. by 4 ft. area on each type of surface application.  Use the manufacturer’s application instructions. Let protective treatment test area cure before inspection.  Keep test panels available for comparison throughout the protectiv...
	5) Spray:  Use low-pressure (<50 psi) spray equipment, saturate, “wet-on-wet” spraying from the bottom up. Avoid excessive overlapping.
	a) For textured and porous surfaces, apply enough material to create 6 to 8 inch rundown below the contact point.
	b) Let first application penetrate masonry surface for 2 to 3 minutes.
	c) For textured and porous surfaces, reapply in same saturating manner to ensure complete coverage of recessed surfaces.
	d) Immediately brush out runs and drips to prevent build up.

	6) Brush or Roller:
	a) Saturate uniformly. Let product penetrate for 2-3 minutes. Re-saturate. Brush out heavy runs and drips that don’t penetrate.

	7) Dense, Smooth Surface Application Instructions:
	a) Apply enough in a single saturating application to completely wet the surface without creating drips, puddles or rundown.
	b) Brush out or back roll all runs and drips for uniform appearance.
	c) Do not over apply. Over application may cause unacceptable color change. One application is normally enough.
	d) Always test for application rate.

	8) Second Coat/Porous Surface Application Instructions:
	a) Apply a second coat for maximum protection. Apply the second wet-on-wet coat as soon as the first application is dry to the touch or within one hour. Allowing more than one hour between coats could reduce the effectiveness of the second coat or cau...

	9) Drying Time: Treated surfaces dry to the touch in 1 hour. Protect surfaces from rainfall for 6 hours following treatment. Blok-Guard® & Graffiti Control II treatments gain water repellency properties in 24 hours.
	10) Graffiti Removal:  Remove most types of graffiti with Defacer Eraser® Graffiti Wipe or Enviro Klean ® SafStrip, or approved equal.
	11) Cleanup:  Cleanup tools, equipment and over spray with soap and warm water. Cleanup is more difficult from surfaces hotter than 95 degrees F (35 degrees C).

	D. FINISHES
	1. Finish the precast structural concrete in conformance to the requirements of PCI MNL-116 and PCI MNL-117 for Architectural wall panels.
	2. For exterior surfaces to receive accent stain, provide the finish required by stain manufacturer, see Section 099100, Painting.
	3. Finish exposed – face surfaces of precast concrete wall panels to match approved design reference sample:
	a. As selected by Architect thru sample submission and approval process for each finished surface.
	b. Exterior Wall Panels:
	1) Color:  Light grey color
	2) Texture:  Exterior face – Exterior precast elements required to have an architectural finish shall receive a sandblasted finish as selected by the Architect from full range of options, or to match Architect’s control sample.
	3) Texture:  Interior face – exposed to view to be steel troweled finish, smooth, suitable to receive paint.  Surface to be free on irregularities, bug holes, voids, and snots.  Fill all voids with grout to match panel face.
	4) Stained Accent Band: Exterior face - Sandblasted finish as selected by Architect to achieve the design intent indicated on the contract documents.  All stained or painted surfaces to be free of form release agent or any residual product that will p...
	5) Provide stained accent band on exterior of building with opaque stain and seal coating.  Refer to drawings for location.  Refer to Division 099100 - Paint for selection of stain product.
	c. Interior Wall Panels
	1) Color:  Light grey color
	2) Texture:  Interior face form side – Steel form finish
	3) Open bed side – provide steel troweled finish, smooth, suitable to receive paint.  Surface to be free on irregularities and snots.  Fill all voids with grout to match panel face.

	E. WALL PANEL ASSEMBLIES
	1. Panel Assembly for 10” Insulated Exterior Walls Panels:
	a. Exterior Face Sheet: 3” concrete
	b. Insulation Layer: 4” insulation (R-20 min)
	c. Interior Face Sheet: 3” concrete
	d. The exterior wall panel system assembly shall provide a minimum R-21 insulation, LTTR value.
	2. Panel Assembly for 8” Insulated Interior Walls Panels:
	a. Exterior Face Sheet: 3” concrete
	b. Insulation Layer: 2” insulation (R-10 min)
	c. Interior Face Sheet: 3” concrete
	d. The interior wall panel system assembly shall provide a minimum R-11, insulation, LTTR value.
	3. Panel Assembly for 8” Non-Insulated Interior Walls Panels: 8” concrete
	4. Sealant:
	a. Provide gun-grade caulking as specified in Division 07, Joint Sealants.


	2.2 FABRICATION
	A. Precast concrete exposed surface finish shall match approved samples.
	B. Fabricate units to profiles and sizes detailed in accordance with approved shop drawings.
	C. Execute work accurately, true to dimensions, square, free from cracks, broken edges or warped conditions.
	D. Quality of concrete, placing materials in forms, vibrating, curing, stripping and handling shall be within accordance with PCI-MNL 116 & PCI-MNL-117, and this standard shall apply to all precast units required under this contract.  For pre-stressed...
	1. Carboncast Insulated Load Bearing Wall  panel production requires the use of a screed vibrator to evenly finish the face mix pour prior to installation of the rigid insulation, and final back wythe of structural concrete.

	E. Fabricate precast work within dimensional tolerances in compliance with PCI-MNL-116, PCI-MNL-117 for architectural wall panels, and PCI-MNL-135 for tolerance limitations.
	F. Cast-in lifting devices required for erection of precast concrete work.   Manufacturer shall ensure that all lifting devices used externally or embedded are capable of supporting precast concrete work in all attitudes occurring during course of man...
	G. The Architect shall visit the plant to inspect proposed methods of control of mix, fabrication, curing practices and approve first run production units no later than five days after precast manufacturer’s request.
	H. Manufacture units in molds made of steel, or wood, designed to withstand vibration and lateral forces.
	I. Identify all precast units with a number on an unexposed edge identifying the panels with information on the cast date, mark number for coordination with precast shop drawings, and orientation of unit in final position.
	J. Curing should be performed in accordance with PCI recommended practices such that the strength and finish of the unit is not impaired.
	K. The precast manufacturer shall provide for those openings 12” round/square or larger as shown on the contract drawings.  Other openings shall be located and field drilled [or cut] by the trade requiring them after the precast, pre-stressed concrete...
	L. All openings in precast panels shall be suitably reinforced, and have steel plates (or precast concrete beams) attached at the bottom threshold to minimize damage to the panel during handling and shipping.  Once installed the reinforcement shall be...


	PART 3 - EXECUTION
	3.1 examination
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Examine substrates and conditions for compliance with requirements for installation tolerances, true and level bearing surfaces, and other conditions affecting performance. Proceed with installation only after unsatisfactory conditions have been co...

	3.2 FIELD DIMENSIONS / ERECTION SURVEY
	A. Perform a field pre-erection survey prior to erection of precast concrete wall panels.  Report any discrepancies to the contractor as soon as they are discovered for correction prior to start of precast erection.

	3.3 SITE ACCESS
	A. General Contractor shall be responsible for providing unobstructed, suitable access within the building site as required for erection of the precast.  The general contractor is responsible to provide proper drainage and firm, level area of access s...
	B. General Contractor shall make provisions as required for placement and accurate alignment of anchor bolts, plates or dowels in column footings, grade beams and other field installed supporting members.

	3.4 installation
	A. General:  Execute this work with workmen skilled in this trade, set work plumb, true and square with joints parallel and uniform, all in accordance with the approved erection drawings.
	1. Accurately place all shims and bearing pads.
	2. Install precast concrete units in conformance with the tolerances listed in PCI-MNL-127.
	3. Anchor units in final position by bolting and/or welding as shown on drawings.
	4. All field welding must be done by certified welders in accordance with AWS D12.1.
	5. Complete grouting of bearing joint as required.

	B. Preparation of structures to receive precast panels: General contractor shall be responsible for:
	1. Providing true, level bearing surfaces for all field placed panels.
	2. Placement and accurate alignment of bearing pads, anchors, plates or dowels on footings, grade beams and other field set supporting members.
	3. All pipes, stacks, conduits and other such items shall be stubbed off at a level lower than the bearing plane until after the panels are set.  Masonry, concrete or steel shall not be installed above bearing surface until after the panels are in place.

	C. Install precast concrete members.
	1. Erection shall be carried out by competent erectors that are PCI qualified.
	2. Provide temporary supports and bracing as required to maintain position, stability, and alignment as units are being permanently connected.
	3. Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.
	4. Openings in panels shall be field cut only after approved by pre-caster.
	5. Members shall be properly aligned. Variations between adjacent members shall be reasonably leveled out by jacking, bolting or any other feasible method as recommended by the manufacturer.

	D. Anchor precast concrete units in position by bolting, welding, grouting, or as otherwise indicated.
	E. Install precast concrete wall units level, plumb, square, true, and in alignment without exceeding the non-cumulative erection tolerances of PCI MNL 125 or 127.
	F. Repair exposed exterior surfaces of precast concrete wall units to reasonably match color, texture, and uniformity of approved mock up panel(s) and surrounding precast concrete when repair is permitted by Architect and/or Engineer.
	1. Repairs will be permitted provided structural adequacy, serviceability and durability of members and appearance are not impaired.
	2. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of adjacent exposed surfaces and show no apparent line of demarcation between original and repaired work, when viewed in typical daylight illuminatio...
	3. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to ASTM A 780/A 780M.
	4. Remove and replace damaged structural precast concrete panels as directed by Architect.

	G. Subject to approval of the Architect / Engineer and precast Engineer, precast concrete wall panels may be drilled or “shot” by other trades for attachment of other building components provided no contact is made with pre-stressing steel. Should spa...
	H. Clean exposed surfaces of precast concrete units after erection to remove weld marks, other markings, dirt, and stains caused by the erector. If other trades cause damage, marks, dirt, or stains they shall be liable for the costs of cleaning or rep...
	I. Inspection and Acceptance: Final inspection and acceptance of erected precast concrete units shall be made by the Architect and/or Engineer within a reasonable time after the precast units are installed and final alignment of the units is completed.

	3.5 WELDING
	A. Perform welding in accordance with AWS D12.1 Reinforcing Steel Welding Code, and AWS D1.1 Structural Welding Code.
	B. Provide fit up plates or angles to compensate for deviations, alignment or location of inserts.
	C. Exercise care to minimize effect of welding heat.  Design welds to prevent tearing at end of weld, which would cause progressive failure.

	3.6 ERECTION EQUIPMENT AND SAFETY REGULATIONS
	A. The precast concrete subcontractor shall be responsible for a safe erection and comply with applicable safety requirements of the Owner’s site, as well as all local and state safety regulations.
	B. Secure each unit safely and adequately in position by positive mechanical connections.
	C. Use sufficient temporary bracing to brace work adequately, if required.
	D. Use erection equipment that is not bent, twisted, warped or damaged in any way.  All wire ropes for cranes or lifting bars shall be of full sections - not bent, twisted, kinked, torn or stretched.  Clearly mark the design capacity of all lifting be...

	3.7 REJECTION OF WORK
	A. Any precast wall panels containing concrete which has failed to meet strength requirements of the design mix shall be cored as directed by the Architect.  Unit may be rejected at the Architect’s discretion only after the core test confirms unsatisf...
	B. Damaged, honeycombed, chipped, or wall panels with a discolored architectural finish shall be replaced, patched or refinished as directed by the Architect and to their approval.
	C. Except for minor hairline cracks (which are defined as surface cracks of minute width, visible but not measurable by ordinary means), the CarbonCast TM Insulated Load Bearing Wall panels which have become damaged, cracked or broken may be repaired ...

	3.8 CLEAN UP
	A. As site work progresses, remove all excess or foreign materials from the wall panel finish that occurs through the handling and erection operation.
	B. On completion of the work under this Subcontract, remove all surplus materials, tools, equipment and debris, leaving the work area in a clean condition to the satisfaction of the Architect / Engineer and Owner.
	C. Upon completion of precast panel erection, remove all excess or foreign materials from the wall panel finish that occurred through the handling, shipping and erection process.
	D. The General Contractor shall perform a final cleaning of the precast wall panels prior to final acceptance of the project.
	E. Prior to field application of a surface finish or accent feature (paint and/or concrete stain) on the precast insulated wall panels, the painting subcontractor must prepare the surface for painting by power washing the installed panels.
	F. Perform final cleaning of the precast concrete wall panels.
	G. Remove labels and visible markings.
	H. Comply with waste management and recycling program requirements.
	I. Dispose of all waste legally and in compliance with local jurisdiction requirements.



	035310 - Concrete Plank Topping - TMD5 - MUB - phD
	A. Section includes but is not limited to:
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300
	SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	a. Product Data:  Submit manufacturer's product data with application and installation instructions for propriety materials and items, including admixtures, joints systems, curing compounds and others as requested by Architect.
	b. Submit mix design for review.
	c. Laboratory Test Reports:  Submit laboratory test reports for concrete materials and mix design tests as specified.
	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	a. Recycled content – documentation showing product supports pre and post - consumer content.
	b. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	c. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	d. Comply with recycling program and waste management procedures.
	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	a. Requirements of 017700 CLOSEOUT PROCEDURES.
	b. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	c. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	d. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...


	036000 - Grout TMD5 MUB - phD
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes but is not limited to the following:
	1. Unless otherwise specified, provided grouts for the individual grouting requirements stated in other Sections of the Specifications and where noted on the drawings.


	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.3 RELATED SECTIONS
	A. Division 01 - Specifications
	B. Division 03 – Cast-In-Place Concrete
	C. Division 03 – Precast Structural Concrete
	D. Division 05 - Structural Steel
	E. Division 05 - Metal Fabrications
	F. Division 05 – Metal Grating

	1.4 REFERENCES
	A. American Concrete Institute (ACI):
	1. ACI 305R, Hot Weather Concreting.
	2. ACI 306R, Cold Weather Concreting.
	3. ACI 306.1, Standard Specification for Cold Weather Concreting.
	4. ACI 308, Standard Specification for Curing Concrete.

	B. American Society for Testing and Materials (ASTM):
	1. ASTM C 33; Standard Specification for Concrete Aggregate.
	2. ASTM C 109; Test Method for Compressive Strength of Hydraulic Cement Mortars (Using two-inch or 50-mm Cube Specimens).
	3. ASTM C 150; Standard Specification for Portland Cement.
	4. ASTM C 191; Test Method for Time of Setting of Hydraulic Cement by Vicat Needle.
	5. ASTM C 596; Test Method for Drying Shrinkage of Mortar Containing Hydraulic Cement.
	6. ASTM C 1090; Test Method for Measuring Changes in Height of Cylindrical Specimens from Hydraulic Cement Grout.
	7. ASTM C 1107; Specification for Packaged Dry, Hydraulic Cement Grout (Non-Shrink).


	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Non-Shrink Grout.

	C. Design Mix:  Prior to production of grout mix, submit for approval all mix designs proposed for project.
	D. Test Report:  Submit test reports specified within this specification.
	E. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	F. Maintenance data.
	G. Warranties:  Sample of special warranties.
	H. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.6 QUALITY REQUIREMENTS
	A. Grout Performance Qualifications:  Furnish the grout manufacturer's current independent laboratory test results indicating the grout as non-shrink from time of placement as conforming to the Following:
	1. Early height change of 0.0% to 4.0%, according to ASTM C 827.
	2. Hardened height change of 0.0% to 0.3% according to ASTM C 1090.
	3. Provide a minimum of 4,000 psi strength developed with a trowelable mix within 24 hours when tested in accordance with the requirements of ASTM C 109 modified in accordance with the requirements of ASTM C 1107 and CE-CRD-C621.
	4. At bearing plates provide grout product capable of supporting the bearing pressure and stress required by the supporting elements confirmed thru calculation.  Product to be submitted with the associated product submittal for: precast architectural ...
	5. Indicating placement time based on initial set of not less than 60 minutes, according to ASTM C 191.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Delivery and Handling:  Provide protective covering over materials to prevent moisture damage and contamination of grout materials during delivery and handling.
	B. Storage:  Store grout materials in undamaged condition with seals and labels intact as packaged by the manufacturer.

	1.8 PROJECT CONDITIONS
	A. Environmental Requirements:  Protect against high and low temperatures and unfavorable environmental conditions in accordance with requirements of ACI 305R, 306R, and ACI 306.1.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Non-Shrink Non-Metallic Grout:
	1. A factory premixed material meeting the performance requirements of ASTM C 1107 (Grades A, B, or C) that contains no corrosive irons, aluminums, chemicals, or gypsums.
	a. Provide a ready-mix type of grout requiring only the addition of water.
	b. Do not add other materials to the grout.
	c. For grout applications not in contact with sewage, provide grout manufactured using Type I (Normal) cement as specified in Division 03.
	d. For grout applications in contact with sewage, provide grout manufactured using Type II (Sulfate Resistant) cement as specified in Division 03.

	2. Acceptable manufacturers for non-shrink non-metallic grout include the following:
	a. Five Star Products, Inc.
	b. US Grout, Corp.
	c. Euclid Chemical Co.
	d. Master Builders
	e. Or approved equal.


	B. Portland Cement:
	1. Portland Cement conforming to the requirements of ASTM C 150 Type I or Type II as specified.
	a. Provide Type II (sulfate resistant) cement for applications in contact with sewage.


	C. Aggregates:
	1. Fine aggregate conforming to the material quality requirements of ASTM C 33.


	2.2 MIXES
	A. Neat Cement:
	1. Use Type I Portland Cement and water in the same proportions specified in Division 03 for Class A cast-in-place concrete, but omit the fine and coarse aggregates from the mix.

	B. Sand/Cement Grout:
	1. Proportion the proposed design mix using mixture of Portland Cement, fine aggregate, and water in the same proportion specified for Class A cast-in-place concrete in Division 03.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Preparation of Surface:  Clean surfaces to be grouted to be free of oil, grease, laitance, dirt, and other contaminants.  Remove loose material.  Remove rust, paint, and oil from metal components in contact with grout.
	1. Additional Preparation:  Perform additional surface preparation in accordance with manufacturer's instructions.

	B. Formwork:  Use forming procedures that allow proper and complete placement of grout.
	1. Pre-treat wood forms with forming oils so that they do not absorb moisture.
	2. Anchor support elements of formwork so no movement is possible.  Remove supports only after grout has hardened.

	C. Grout Mixing:  Use power-operated mechanical mixer of sufficient capacity to carry out batch mixing without interruption.
	1. Mix Non-Shrink Grout in accordance with manufacturer's instructions.
	2. Mix Sand/Cement Grout in accordance with requirements specified for mixing Class A concrete in Division 03.


	3.3 INSTALLATION
	A. Sand/Cement Grout:
	1. After the surface has been prepared as specified in Paragraph 3.2B, first saturate the surface to be grouted with water, remove any excess water, and then brush on a coat of Neat Cement.
	a. Place the grout while the Neat Cement is wet.

	2. Place the grout in a single pour, and consolidate and finish the grout with a steel trowel.
	a. In vertical applications, place grout in monolithic pours.

	3. Cure and seal the grout in accordance with ACI 308.

	B. Non-Shrink Non-Metallic Grout:
	1. Place non-shrink non-metallic grout in exposed and unexposed areas at locations indicated on the Contract Drawings.
	2. Mix and place non-shrink non-metallic grout in accordance with the manufacturer’s published instructions.


	3.4 SITE QUALITY CONTROL
	A. An Independent Quality Assurance Testing and Inspection Agency (Agency) shall be engaged by Owner to perform field inspections, quality control testing, and prepare test reports.
	1. The Agency shall conduct and interpret test results.
	2. Written reports on all tests and inspections shall be provided immediately after work is performed.  The reports shall state test specimens either comply with requirements or deviate from them.

	B. Site Tests and Inspections:
	1. During the period when grout is being placed, the Independent Quality Assurance Testing Agency (Agency) must perform testing of materials.
	a. Advise the Agency sufficiently in advance of operations to allow testing personnel to be assigned and to provide sufficient time for quality tests to be performed and completed.
	b. Provide and maintain adequate and separate facilities for safe storage and proper curing of grout test samples on the Work Site for the sole use of the Agency.
	c. Provide containers for transporting grout test samples to the testing laboratory.
	d. The Agency will perform additional materials testing due to changes in materials or proportions requested by the Construction Manager as required due to failure of material to meet specified requirements.
	e. Failure of the Agency to detect defective work will not prevent its rejection later when the defect is discovered.

	2. Compressive Strength Test:
	a. Test Procedure:
	1) A test sample will be obtained from the first placement of the day and for every 10 cubic yards of grout placed each day.
	2) Adjust sample testing based on type of grouting procedures taking place on site.
	a) Example:  Adequately test base plate grouting to ensure grouting material and placement is acceptable if below the 10 cu. yd. quantity established above.

	3) The grout will be tested in accordance with the requirements of ASTM C 109 modified in accordance with the requirements of ASTM C 1107.

	b. Acceptance Criteria:
	1) Grout meeting the requirements specified in Article 1.5.A.3 will be acceptable.


	3. Inspections:
	a. All grout placement will be visibly inspected to verify if proper placement procedures are being followed.


	C. Non-Conforming Work
	1. Remove under-strength grout, and replace the removed grout with grout meeting the specified requirements.




	042000 - Unit Masonry TMD5 MUB - phD
	GENERAL
	1.1 SUMMARY
	A.   This Section includes unit masonry assemblies consisting of the following:

	1. Adjust list below to suit Project.
	2. Concrete masonry units (CMUs).
	3. Provide regular and fire rated units.
	4. Provide bull-nose units at interior of building on all exterior corners.
	5. Concrete brick.
	6. Mortar and grout.
	7. Reinforcing steel.
	8. Masonry joint reinforcement.
	9. Ties and anchors.
	10. Miscellaneous masonry accessories.
	B. Related Sections:

	1. DIVISION 01 - Specifications
	2. DIVISION 03 – Cast-In-Place Concrete
	3. DIVISION 03 – Precast Structural Concrete
	4. DIVISION 05 - Structural Steel
	5. DIVISION 05 - Metal Fabrications
	6. DIVISION 06 - Rough Carpentry
	7. DIVISION 07 – Fire Resistive Joint Systems
	8. DIVISION 07 - Joint Sealers
	9. DIVISION 08 - Aluminum Framed Entrances and Storefronts
	10. DIVISION 08 – Hollow Metal Doors and Frames
	11. DIVISION 08 - FRP Doors
	1.2 REFERENCES
	A. Reference Standards:  Including, but not limited to the following:
	1. ACI 530/ASCE 5/TMS 402 - Building Code Requirements for Masonry Structures; American Concrete Institute International.
	2. ACI 530.1/ASCE 6/TMS 602 - Specification for Masonry Structures; American Concrete Institute International.
	3. ASTM A 82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
	4. ASTM C 140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units and Related Units.
	5. ASTM C 780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry.
	6. BIA Technical Notes No. 10A Rev - Design and Detailing of Movement Joints, Part II of II.
	7. IMIAWC (CW) - Recommended Practices & Guide Specifications for Cold Weather Masonry Construction; International Masonry Industry All-Weather Council.
	8. IMIAWC (HW) - Recommended Practices & Guide Specifications for Hot Weather Masonry Construction; International Masonry Industry All-Weather Council; current edition.
	9. NCMA TEK 10-2A - Control Joints for Concrete Masonry Walls.
	B. American Concrete Institute (ACI): ACI 30.1-99, Specifications for Masonry Structures (ACI 530.1/ASCE 6-00/TMS 602).  Current edition accepted by the IBC code NJ Edition.
	C. Concrete Masonry System Compressive Strength (f=m):
	a. Concrete Masonry with “Type S” Mortar: 1500 psi.
	b. Concrete Masonry with “Type M” Mortar: 1900 psi unless otherwise required by Structural Engineer.
	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:
	1. Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with specified requirem...
	2. Provide data for masonry units and fabricated wire reinforcement.
	3. Submit information and test data for each type of product indicated to establish compliance with specification requirements.
	C. Shop Drawings – Submit shop drawings for following items showing dimensions, locations, and relationship with adjacent materials and component.
	1. For reinforcing steel.  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."  Show on wall elevations drawn at minimum ¼” =1’-0”.
	2. Lintels, shelf angles, and door frames.
	D. Manufacturer’s Material Certificates:  Submit certification for each type of product indicated.  Include statements of material properties indicating compliance with requirements including compliance with standards and type designations within stan...
	1. For masonry units include material test reports substantiating compliance with requirements.
	2. Mix Designs:  For each type of mortar.  Include description of type and proportions of ingredients.
	E. Masonry Accessories:  Submit four (4) samples of each specified accessory, including masonry bond breaker, joint reinforcing, wall ties, and pre-molded control joints.
	F. Masonry anchoring devices including ties, accessories, and reinforcing.
	G. Masonry Cleaner:  Submit recommended cleaning methods, products and procedures required by the masonry product manufacturer for each product specified.
	H. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product has volatile organic compound (VOC) content of 0 g/L (grams per liter.)
	3. Product is manufactured within a 500-mile radius of the project site and the product is considered to be a locally produced material which supports regional materials and resources.
	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	1.4 QUALITY ASSURANCE
	A. Comply with provisions of ACI 530/ASCE 5/TMS 402 and ACI 530.1/ASCE 6/TMS 602, except where exceeded by requirements of the contract documents.
	B. Fire Rated Assemblies:  Conform to applicable code for UL assemblies indicated on the drawings.
	C. Qualifications:
	1. Manufacturer: Provide single source responsibility for following materials:
	a. Masonry Units:  Obtain exposed masonry units of uniform texture and color or a uniform blend within ranges accepted for these characteristics, from one manufacturer.
	b. Mortar Materials:  Obtain mortar ingredients of uniform quality, including color for exposed masonry, from one manufacturer, for each cementitious component and from one source and producer for each aggregate.
	2. Installer:  Minimum ten (10) years of experience in installation of masonry systems with at least five (5) completed projects involving masonry construction similar to scope of work included in this Project and with each type of masonry product pro...
	D. Sample Panels / Mock Up:  Build sample panels to verify selections made under sample submittals and to demonstrate aesthetic effects.  Build sample panels until panel is approved for quality or work by the Architect / Engineer of Record.
	1. Build sample panels for each type of exposed unit masonry exposed to view in final construction in sizes approximately 48 inches (1200 mm) long by 48 inches (1200 mm) high.  Locate in field with Architect.
	2. Mock up panels are to include all accessories specified for the wall system.

	1.5 PRE-INSTALLATION MEETING
	A. Convene one week before starting work of this section.
	1. Review field conditions with Contractor and confirm that work of other trades is correctly prepared for masonry to begin.
	2. Review layout of control joints with Architect.
	3. Select location of mock-up panels with Architect in field.
	1.6 QUALITY CONTROL SUBMITTALS:
	A. Test Reports – material test reports form qualified independent testing laboratory indication and interpreting test results relative to compliance of following items with specified requirements:
	1. Masonry unit tests
	B. Mortar Mix:  Submit data for each “Type” of mortar specified, indicate compliance with the “proportions” requirements of ASTM C270.
	1. Included description of type and proportions of all ingredients in mortar.  Include certification from the manufacturer / supplier of each material / ingredient in mortar, indicate compliance with the “proportions” requirements.
	C. Preconstruction Testing Service:  The Owner will engage a qualified independent testing agency to perform preconstruction testing indicated below.  Payment for these services will be made by Owner.
	1. Concrete Masonry Unit Test:  For each type of unit required, per ASTM C 140.
	D. Fire – Resistance Ratings:  Where indicated, provide materials and construction identical to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting agency, by equivalent concrete masonry thickness, or...
	E. Sample Panels:  Build sample or mock-up panels to verify selections made under sample submittals and to demonstrate aesthetic effects.
	1. Construct panel and obtain Architect's review and acceptance of sample panels before ordering masonry products, prior to Pre-Installation Conference (specified below), and prior to beginning masonry construction.  Do not start masonry construction ...
	2. After Architect's review and acceptance, panel establishes standard of comparison for all masonry construction.  Protect panel from damage during masonry construction.  Do not destroy or remove panel until directed by Architect.
	F. Pre-Installation Conference.
	1. Conduct “Masonry Pre-Installation Conference” not less than 7 days and not more than 21 days prior to scheduled start of masonry construction.  Complete construction of Sample Panels specified above prior to the Pre-Installation Conference.
	2. Include representatives of following organizations:
	a. General Contractor
	b. Field Representatives of Masonry Sub-contractor (where applicable)
	c. Superintendents who will be assigned to the Project
	d. Owners representative
	e. Owners testing agency
	f. Project Representative
	g. Architect
	h. Include the Electrical, Mechanical, HVAC, Plumbing contractors, and other contractors with work embedded or integrated into CMU work.
	3. Minimum Agenda:
	a. Review all masonry systems, materials, procedures, installation techniques, and sequences to be used in masonry construction, including (but not limited to) the following:
	1) Materials and accessories
	2) Quality assurance, inspection and testing requirements
	3) Project/site conditions and protection of masonry construction
	4) Workmanship including control joints, masonry anchoring and grout placement
	5) Cleaning of completed masonry
	6) Cold weather and hot weather masonry construction
	7) Coordinate rough in box locations prior to executing the work to ensure placement of devices are coordinated with adjacent work including doors, openings, windows, casework, equipment or other obstruction or architectural feature.
	4. Review and coordinate adjacent construction requirements, including identifying items specified elsewhere for installation in masonry construction.
	1.7 PROJECT CONDITIONS
	A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.
	B. Hot-Weather Requirements:  Comply with requirements of the IMIAWC (HW).
	1.8 SEQUENCING AND SCHEDULING
	A. Load Application:  Refer to Structural Engineer to verify when loading of new masonry can occur.
	1. Do not apply uniform floor or roof loading for at least 12 hours after completing construction of masonry columns or walls.
	2. Do not apply concentrated loads for at least 3 days after completing construction of masonry columns or walls.
	3. Rubber Flute Closures for Steel Roof Deck: Coordinate with Steel Roof Deck Installer to obtain rubber flute closures for installation during construction of masonry walls.  Provide written receipt to Steel Roof Deck Installer upon delivery of rubbe...
	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver masonry materials to project in undamaged condition.
	1. Pre-Blended Mortar:  Deliver pre-blended mortar in reusable packages, marked with manufacturer’s name and mortar type.
	2. Deliver, handle, and store masonry units by means that will prevent damage and contamination by other materials.
	a. Schedule delivery of masonry materials sufficiently in advance of use to allow time for drying, tempering and protection.
	B. Storage and Protection:
	1. Store masonry construction materials off ground, under cover, and in dry location to prevent deterioration or damage due to moisture, temperature changes, contaminants, corrosion, and other causes, if units become wet, do not place until units are ...
	2. Store cementitious materials off ground, undercover, and in dry location.
	3. Store aggregates where level grading and other required characteristics can be maintained.
	4. Masonry units shall be delivered to the jobsite on banded pallets with individual protective covers on each glazed block face. Keep protective block covers on the blocks until installation. Store pallets in single stacks on level ground and cover w...
	5. Store pre-blended mortar in reusable packages in which delivered and in protected locations to prevent deterioration or intrusion of foreign materials.
	6. Cover materials, including reinforcement, when necessary to protect from elements.
	7. Do not use calcium-chloride or de-icing salts to remove ice from masonry surfaces.

	PART 2 -  PRODUCTS:
	2.1 MANUFACTURERS
	A. As a basis of design products have been specified by manufacturer’s noted below.
	1. Products:  Provide products specified or of equivalent style and properties for Architect’s review.  Products must comply with specified requirements.
	B. Colors, textures and patterns for Exposed Masonry Units:  As selected by Architect from manufacturer's full range of textures and colors.
	2.2 CONCRETE MASONRY UNITS (CMUs)
	A. Shapes:  Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bond beam shapes, bonding, bullnose shapes, and other special conditions.
	B. Concrete Masonry Units:  ASTM C 90.
	1. Load-Bearing Units:  ASTM C 90.
	a. Both hollow and solid block.
	b. Exposed faces:  Manufacturer's standard color and texture.
	2. Provide special shapes where indicated and as follows:
	a. For lintels, corners, jambs, sash, control joints, headers, bonding, bond beam, and other special conditions.
	b. Open-end units for use in walls of reinforced unit masonry.
	C. CMU NOT EXPOSED TO EXTERIOR / ABOVE GRADE:
	1. Hollow Units:  Two-cell concrete masonry units consisting of Portland cement, water, and mineral aggregate, complying with requirements of ASTM C90 for type specified.
	a. Medium Weight Hollow Units:  Dry Weight 105 to 124.9 lbs / cu.ft.
	b. Aggregate:  Expanded clay, shale or state: or expanded slag or pumice complying with requirements of ASTM C331 and C33 aggregates.
	c. Size:  Manufacturer’s standard units with nominal face dimensions of 16”long x 8” high x thickness indicated on drawings.  Provide sizes required to achieve configurations and applications noted.
	d. CMU Unit Types:  Fine texture face suitable for painting approved by Architect thru sample.
	2. Where Required to Maintain Continuity and Ratings provide Solid Units:  Concrete masonry units greater than 75 percent solid consisting of Portland cement, water, and mineral aggregate, complying with requirements of ASTM C90 for type specified.
	a. Medium Weight Solid Units – Suitable for Fire- Rated Construction:  Dry Weight 105 to 124.9 lbs / cu. ft.
	b. CMU Equivalent Thickness:  Provide at least 100 percent solid unit for 4 inch thick CMU.
	c. Aggregate:  Expand clay, shale or slate; or expanded slag or pumice complying with requirements of ASTM C331.
	d. Size:  Manufacturer’s standard units with nominal face dimensions of 16” long x 8” high x thickness indicated on drawings.  Provide sizes required to achieve configurations and applications noted.
	e. CMU Unit Types:  Fine texture face suitable for painting approved by Architect thru sample.
	D. Provide CMU shapes and sizes to achieve configurations noted on drawings.
	E. Masonry Lintels:  Made from bond beam concrete masonry units with reinforcing bars placed as indicated and filled with coarse grout.
	F. Provide continuity at corners by using prefabricated L-shaped units.
	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.
	B. Hydrated Lime: ASTM C 207, Type S above grade interior; or M below grade.
	C. Pre-blended Product:  Packaged blend made from portland cement and lime all complying with specified requirements, and containing no other ingredients comply with ACI 530.1.  Masonry cements not allowed.

	1. Products:  Colored Portland Cement-Lime Mix
	a. Capital Materials Corporation; Riverton Portland Cement Lime Custom Color.
	b. Essroc; Flamingo-Brixment Colored Portland Cement and Hydrated Lime Blend
	c. Lafarge North America Inc.; Eaglebond.
	d. Lehigh Cement Company; Lehigh Custom Color Portland/Lime Cement.
	e. Or approved equal.
	D. Aggregate for Mortar:  ASTM C 144.
	1. For joints less than 1/4 inch (6.5 mm) thick, use aggregate graded with 100 percent passing the No. 16 (1.18-mm) sieve.
	2. Colored-Mortar Aggregates:  Natural sand or crushed stone of color necessary to produce required mortar color.

	E. Aggregate for Grout:  ASTM C 404.
	F. Cold-Weather Admixture:  Non-chloride, noncorrosive, accelerating admixture complying with ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	1. Products:
	a. Addiment Incorporated; Mortar Kick.
	b. Euclid Chemical Company (The); Accelguard 80.
	c. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Morset.
	d. Sonneborn, Div. of ChemRex; Trimix-NCA.
	e. Or approved equal.


	G. Water:  Potable, clean and free of deleterious amounts of acids, alkalis or organic materials

	2.4 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A615/A 615M, Grade 60.
	B. Reinforcement and metal accessories:
	1. All reinforcing steel to comply with ASTM A951.
	2. Modify the reinforcing accessories as required to suite the field conditions encountered as directed by the Architect / Engineer of record.
	3. Corrosion Resistant Requirements for all Interior reinforcing accessories:
	a. Provide all joint reinforcement, ties, and anchors with hot-dip galvanized coating with 1.5 oz. per square foot, as per ASTM A153, Class B2; or greater.
	4. Single wythe walls - joint reinforcement:  Comply with requirements of ACI 530.1 and as noted in this article.
	a. Truss Type:  2 wire units with 1 wire embedded in joint of each shell of CMU; similar to:
	1) “Lox All Ladder Mesh Reinforcement for Single Wythe Wall #220 Ladder-Mesh in a minimum 9 gauge material” by Hohmann and Barnard, Inc.
	a) Adjust to block size or wall thickness of masonry encountered / conform to wall thickness and conditions noted on drawings.
	2) Other Maufacturer’s include:
	a) DUR-O-WAL Inc
	b) Heckmann Building Products, Inc.
	c) Or approved equal.
	5. Masonry Anchors – Provide anchors suitable for conditions encountered as approved by the Architect to tie precast walls to masonry walls.
	a. To be utilized at concrete masonry units anchored to precast wall:
	1) Masonry Anchors, Flexible Anchors:  Type ASTM A153/A152M Class B – 1.5 oz/sf designed to anchor to back-up wall and CMU, 12 gauge back plate and 3/16” wire tie minimum.  Anchors are flexible to allow for movement.
	2) Provide for hot dipped galvanized masonry anchors designed for installation and approved by manufacturer, similar to screw fasteners or expansion anchors to secure ties to precast backup wall.
	3) Confirm length of anchor required to securely fasten and anchor veneer and back up wall prior to ordering of material.
	4) Acceptable Products:
	a) Hohmann and Barnard, Inc.;  #345-BT Flexible Tie
	b) Dur-O-Wal; DA5213 Wall Ties;
	c) Heckmann Building Products, Inc; #103-C Triangular Veneer Anchor;
	d) Or approved equal
	6. Back up walls to beams and columns: Steel Beam Anchors: 3/16-inch diameter triangular wire tie that will allow differential horizontal movement; similar to:
	a. “#359 Weld-On-Tie 1/4" diameter” with “3/16” V-Byna-Tie” or “301W” suitable for application and detail conditions encountered, or approved equal.
	7. Reinforcing bar positioners: 9 gauge corrosion-resistant steel bar positioners accommodating position of vertical reinforcing bars as shown on drawings; similar to:
	a. “RB & RB-Twin Positioners” by Hohmann and Barnard, Inc.
	1) Adjust size to wall thickness.
	b. Other Maufacturer’s include:
	1) DUR-O-WAL Inc.
	2) Heckmann Building Products, Inc.
	3) Or approved equal.
	C. MISCELLANEOUS MASONRY ACCESSORIES
	1. Compressible Filler:  Pre-molded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; formulated from neoprene.
	2. Preformed Control-Joint Gaskets:  Made from styrene-butadiene-rubber compound, complying with ASTM D 2000, Designation M2AA-805 and providing Durometer hardness of 80 when tested in accordance with ASTM D 2240; similar to:
	a. “Rapid Control Joint – Rubber compound” by DUR-O-WAL Inc,
	b. “Control Joint 2900/2901/2902/2903/2905” by Wire-Bond
	c. “RS-Standard – Rubber Control Joint” by Hohmann and Barnard, Inc.
	d. Or approved equal.
	3. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt) or VOC-compliant form release agent suitable for brush or roller application; similar to “Eucoslip VOX” by Eulclid Chemical Co.
	4. Non-metallic expansion Joint Strips:  Pre-molded, flexible cellular neoprene rubber filler strips complying with ASTM D 1056, Grade 2A1, capable of compression up to 35 percent, of width and thickness indicated in details; similar to:
	a. “Rapid Soft-Joint/Expansion Joint” by DUR-O-WAL Inc.
	b. “Horizontal Expansion Joint” by Wire-Bond
	c. “NS Closed-Cell Neoprene Sponge” by Hohmann and Barnard, Inc.
	d. Or approved equal.
	5. Grout Screen” Monofilament, non-corrosive screen designed to isolate flow of grout in designated areas while maintaining positive bond in mortar; similar to “Dur-O-Stop” by DUR-O-WAL, Inc. or “MGS” mortar grout screen by Hohmann and Barnard, Inc, o...
	D. MASONRY CLEANERS
	1. CMU Non-Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains from new masonry without damaging masonry.  Use product approved for intended use by manufacturer of masonry units being cleaned.  Acid clea...
	a. Products:
	1) Diedrich Technologies, Inc.
	2) EaCo Chem, Inc.
	3) ProSoCo, Inc.
	4) Or approved equal.
	E. MORTAR AND GROUT MIXES
	1. General:  Do not use admixtures, unless otherwise indicated.
	a. Do not use calcium chloride in mortar or grout.
	b. Limit cementitious materials in mortar for exterior masonry to portland cement and lime.
	c. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.
	2. Mortar for Unit Masonry (Grey CMU units):  Comply with ASTM C 270
	a. For CMU Bearing Wall and Reinforced Masonry above grade, use “Type S or M”.
	b. For interior non-load-bearing partitions, “Type S or M”.
	3. Grout for Unit Masonry:  Comply with ASTM C 476.  Low lift Method only.
	a. Use grout: 2500 PSI (Type M) comply with Building Code Requirements for dimensions of grout spaces and pour height.
	b. Provide grout with a slump of 8 to 11 inches as measured according to ASTM C 143/C 143M.

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions: Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and related sections.  Notify the General Contractor in writing, with copie...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation including requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’s Re...
	3.2 PREPARATION AND PROTECTION
	A. Cooperation:  Check relationship of masonry to work under other sections, cooperate with others and proceed as desirable for general progress and best interest of project.
	1. Direct and coordinate placement of metal anchors supplied for installation under other sections.
	B. Cover walls each day after installation to keep open walls protected and dry. After units are installed they should be protected from damage by other trades performing operations that can stain or otherwise damage the finished surfaces by covering ...
	C. Provide temporary bracing during installation of masonry work.  Maintain in place until building structure provides permanent bracing.
	D. Staining:  Prevent grout or mortar from staining face of masonry to be left exposed or painted. Immediately remove grout or mortar in contact with face of masonry.
	1. Protect all sill, ledges and projections from droppings of mortar.
	2. Protect base of walls from rain-splashed mud and mortar splatter by means of coverings spread on ground and over wall surface.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes from mortar droppings.
	3.3 INSTALLATION, GENERAL
	A. Lighting: Provide adequate lighting for masonry work by placing all lighting at a reasonable distance from the wall for even illumination. Do not use trough lighting.
	B. Establish lines, levels, and coursing indicated.  Protect from displacement.
	C. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform thickness.
	1. Adjust masonry dimensions and install starter units as required to eliminate small cuts and to maintain bond.  Cut neatly around contacting work.
	2. Masonry dimensions for interior openings are nominal. Lay out masonry openings to provide 1/4 inch maximum sealant joint at metal frames.
	D. Use full-size units without cutting if possible.  If cutting is required, cut units with motor-driven saws; provide clean, sharp, un-chipped edges.  Allow units to dry before laying unless wetting of units is specified.  Install cut units with cut ...
	E. Select and arrange units for exposed unit masonry to produce a uniform blend of textures.
	F. Wetting of clay masonry units:  Wet clay masonry units if in accordance with manufacturer’s installation guidelines and before laying if initial rate of absorption exceeds 30 g/30 sq. in. per minute when tested per ASTM C 67.  Allow units to absorb...
	G. Comply with tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following:
	1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet maximum.
	2. For conspicuous horizontal lines, such as lintels, do not vary from level by more than 1/8 inch in 10 feet maximum.
	H. LAYING MASONRY WALLS
	1. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	2. Bond Pattern for Exposed Masonry:
	a. Grey Masonry Units:  Unless otherwise indicated, or approved by Architect in mock up panel, lay exposed masonry in running bond; do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	b. Bond Pattern for Concealed Masonry:  Lay with all units in wythe in running bond or bonded by lapping not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4-inch horizontal face ...
	c. Stopping and Resuming Work:  In each course, rack back ½ unit length for one half running bond.  Clean exposed surfaces of set masonry, wet clay masonry units lightly (if required), and remove loose masonry units and mortar prior to laying fresh ma...
	3. Rubber Flute Closures for Steel Roof Deck:  Install rubber flute closures received from Steel Roof Deck Installer to fill flute between roof deck and supporting beams at all building exterior walls, refer to DIVISION 05 – Steel Roof Deck for more i...
	4. Fill cores solid where noted on structural drawings for reinforcement.
	5. Fill cores in hollow concrete masonry units with grout 24 inches under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated.
	I. MORTAR BEDDING AND JOINTING
	1. Remove excess mortar as work progresses.
	2. Bonding:  Interlock intersections and external corners.
	3. Fitting:
	a. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must be made, remove mortar and replace.
	b. Perform job site cutting of masonry units with masonry saw and proper tools to provide straight, clean, un-chipped edges.  Do not use broken masonry units with damaged corners or edges.
	4. Isolation from Structural Elements:
	a. Isolate masonry partitions from vertical structural framing members with a control joint.
	b. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or decks with compressible joint filler.
	5. Grey Masonry Units:
	a. Lay units with full mortar coverage on head and bed joints taking care not to block cores to be grouted or filled with masonry insulation.
	b. Tool all mortar joints when thumbprint hard into a concave configuration.
	c. Care should be taken to remove mortar from the face of masonry units before it sets.
	J. JOINTS IN MASONRY CONSTRUCTION
	1. Provide vertical and horizontal expansion, control, and isolation joints in masonry where shown and as specified below; install related items such as metal expansion joint covers as masonry construction progresses.
	a. Space joints as shown on Drawings; however, not more than 20 feet for control joints in concrete block walls.
	b. Do not form continuous span through movement joints.
	c. Fill joint in fire-rated walls with joint filler materials suitable to maintain required fire rating of wall.
	2. Control Joints in Concrete Masonry:
	a. Unless otherwise specified, install preformed control joint gaskets designed to fit standard joint widths.
	K. MASONRY JOINT REINFORCEMENT
	1. General:  Install in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere.  Lap reinforcement a minimum of 6 inches.  Install 16 inches on center vertically.
	2. Interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.
	3. Provide continuity at wall intersections by using prefabricated T-shaped units.
	4. Provide continuity at corners by using prefabricated L-shaped units.
	5. Horizontal Joint Reinforcement:  Install 16 inches on center.
	a. Place masonry joint reinforcement in first and second horizontal joints above and below openings.  Extend minimum 24 inches each side of opening.
	b. Place continuous joint reinforcement in first and second joint below top of walls.
	c. Lap joint reinforcement ends minimum 6 inches.
	d. Use prefabricated corners and tees.
	6. Anchoring masonry to precast using the following:
	a. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less than one metal tie for 1.77 sq. ft. of wall area spaced not to exceed 16 inches o.c. horizontally and 16 inches o.c. vertically.  Stagger ties in alternate c...
	b. Embed tie sections in masonry joints and install in accordance with the manufacturers recommendations.
	c. Locate anchor sections to allow maximum vertical differential movement of ties up and down.
	L. ANCHORING MASONRY TO STRUCTURAL MEMBERS
	1. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:
	a. Provide an open space not less than 1 inch in width between masonry and structural member, unless otherwise indicated.
	b. Anchor masonry to structural members with dovetail slots and dove tail anchors at 16 inches on center both ways; embedded in masonry joints and attached to structure.
	c. Space anchors as indicated, but not more than 16 inches o.c. vertically and 16 inches o.c. horizontally.
	3.4 CONTROL JOINTS
	A. Install control joints where indicated on Drawings and in following locations:
	1. Continuous vertical joints that are not toothed.
	2. Horizontal joints between non-bearing masonry and structural deck above.
	3. Concrete Masonry:  As recommended by NCMA TEK 10-2A.
	B. Do not continue horizontal joint reinforcement through control and expansion joints.
	C. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow contour end of the block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit faces for placement of backer rod and sealant.
	D. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in accordance with manufacturer's instructions.
	E. Size control joint in accordance with Division 07 for sealant performance.
	3.5 BUILT-IN WORK
	A. As work progresses, install built-in metal door frames, glazed frames, fabricated metal frames, window frames, anchor bolts, and plates and other items to be built into the work and furnished under other sections.
	1. Install sleeves of proper size provided by others, where directed, to permit passage of pipes through walls.  Build-in wall sleeves, anchors, plates, and other members provided by others.  Properly set built-in items as walls progress and under dir...
	2. Install built-in items plumb, level, and true to line.
	3. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid with grout as wall is built.
	a. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
	b. Do not build into masonry construction organic materials that are subject to deterioration.
	4. Access Panels:  Install access panels occurring in masonry walls.
	a. Access Panels:  Furnished under other sections.  See Division 08.
	b. Accurately locate as directed.
	5. Chases and Recesses:  Provide chases in masonry walls as indicated and required for mechanical and electrical work for pipes and conduits.  Build recesses as required for accommodation of cases and cabinets, radiators, and unit heaters.  Install li...
	3.6 TOLERANCES
	A. Comply with following tolerances:
	1. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
	2. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
	3. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or more.
	4. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
	5. Maximum Variation of Joint Thickness:  1/8 inch in 3 ft.
	3.7 CUTTING AND FITTING
	A. Cut and fit for chases, pipes, conduit, sleeves, and grounds.  Coordinate with other sections of work to provide correct size, shape, and location.
	B. Make all unit cuts, including those for bonding, holes, boxes, etc., with motor-driven masonry saws, using either an abrasive or diamond blade. Cut neatly and locate for best appearance.
	C. Coordinate rough in box locations with Architect and Engineer prior to executing the work to ensure placement of devices is coordinated with adjacent work including doors, openings, windows, casework, and equipment.
	1. Where cutting of units is necessary, make cuts with experienced mechanics in workmanlike manner, using motor-driven masonry saw.
	2. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or strength of masonry work may be impaired.
	3.8 STARTING AND STOPPING
	A. Where fresh masonry joins partially or totally set masonry, clean exposed surfaces of set masonry and wet lightly to obtain good bond with new work.  Remove loose masonry and mortar.  If it is necessary to stop off horizontal run of masonry, step b...
	3.9 FIELD QUALITY CONTROL
	A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform inspections.
	1. Place grout only after inspectors have verified compliance of grout spaces and grades, sizes, and locations of reinforcement.
	B. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections indicated below and prepare test reports:
	1. Payment for these services will be made by Owner.
	2. Owner’s Testing Agency shall perform Level 2 Special Inspection as defined (in regard to inspection tasks required and frequency of inspection by ACI 530.1 1-99, including:
	a. Inspect masonry construction and compare with pre-approved sample panel that establishes standard of quality and workmanship.
	b. Inspect reinforcing for size and placement prior to pouring of grout.  Inspect accessories for size, type, spacing galvanizing coating and proper installation.
	c. Inspect grout and mortar mixing operations to ensure mix proportions and procedures comply with specified requirements.
	d. Inspect all aspects of masonry construction operations for compliance with specified cold weather and/or hot weather procedures.  This may include, but is not limited to:
	1) Monitoring the temperature of masonry units, mortar, and grout.
	2) Inspection of protection, including windbreaks and enclosures, during construction.
	C. Testing Frequency:  One set of tests for each 1000 sq. ft. of wall area or portion thereof.
	1. Concrete Masonry Unit Test:  For each type of unit provided, per ASTM C 140.
	2. Mortar Test:  For each mix provided, per ASTM C 780.
	3. Prism Test:  Prism test conducted to determine strength of masonry unit and mortar system in accordance with ASTM E447, Method B.
	a. Prism tests performed at start of masonry construction and after completion of every 5,000 square feet of masonry wall.
	3.10 CLEANING AND ADJUSTMENTS
	A. Remove and replace masonry units which are loose, chipped, broken, stained, or otherwise damaged, or if units do not match adjoining units as intended.  Provide new units to match adjoining units and install in fresh mortar or grout, pointed to eli...
	B. Pointing:  Cut out joints and holes in exposed masonry and re-point with mortar to match existing mortar.  During tooling of joints, enlarge any voids or holes, except weep holes, and completely fill with mortar.  Point-up all joints including corn...
	C. Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	1. Cleaning:
	a. Remove excess mortar and mortar smears as work progresses.
	b. At end of each day turn scaffold boards over and brush down walls to remove mortar droppings from face of wall.
	c. Dry brush masonry surface after mortar has set after final pointing.
	d. Acid Solutions:  Not allowed for cleaning unless specifically approved by Owner.
	e. Clean masonry in accordance with masonry manufacturer's recommendations and BIA Tech  Note 20 - "Cleaning Guide for New Masonry", latest edition, Table 1.  Follow directions  carefully, including presoak and rinsing.
	1) Use non-metallic tools in cleaning operations.
	2) Sand finish brick and molded brick:  Do not power wash.
	f. Upon completion of pointing and cleaning leave the work area and surrounding surfaces clean and free of mortar spots, droppings and broken masonry.
	D. Final Cleaning:  No acid cleaners shall be allowed.  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Test cleaning methods on sample wall panel approximately 10 square feet; leave one-half of panel un-cleaned approximately 10 square feet for comparison purposes.
	2. Remove large mortar particles by hand with wooden paddles and non-metallic scrape hoes or chisels.
	3. Protect adjacent pre-cast concrete and non-masonry surfaces from contact with cleaner by covering with polyethylene film or other covering acceptable to Architect.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean masonry with a proprietary non-acidic cleaner applied according to manufacturer's written instructions and applicable NCMA “tek” bulletins.
	6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.
	7. Utilize cleaning products recommended by Masonry Product manufacturer.
	3.11 MASONRY WASTE DISPOSAL
	A. Do not dispose of masonry waste as fill.
	B. Recycle waste in accordance with recycling and waste management plan requirements.
	C. Remove and recycle excess clean masonry waste, and other masonry waste, and legally dispose of off Owner's property in accordance with local jurisdiction requirements.
	3.12 PROTECTION OF FINISHED WORK
	A. Moisture Protection During Installation:  Where exposed to weather, cover top of masonry walls at end of each day's work using waterproof material weighted down to insure its remaining in place. Maintain such protection until top of wall is made pe...
	B. Mud Splatter Protection:  Attach minimum of 4 feet of 6 mil polyethylene sheet to base of masonry walls to prevent staining by mud splatter.  Maintain until landscaping and paving adjacent to building is complete.  Remove at end of Project.
	C. Protect all corners with plywood and remove at the conclusion of work.
	D. Remove temporary coverings and protection of adjacent work areas. Repair or replace damaged installed products.
	E. Protect installed products until completion of project.
	F. Protect masonry products from contact with mortar, soil, and other materials capable of staining or discoloring the finished product.
	G. Touch-up, repair, or replace damaged products before Substantial Completion.
	END OF SECTION


	051200 - Structural Steel Framing - TMD5 - MUB - phD
	052100 - Steel Joist Framing - TMD5 - MUB - phD
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Manufacturer's Data, Steel Joists:
	D. Shop Drawings, Steel Joists:
	E. Delivery, Storage and Handling:
	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	053100 - Steel Decking - TMD5 - MUB - phD
	A. Product Data:  Submit manufacturer's specifications and installation instructions for each type of decking and accessories.  Include manufacturer's certification as may be required to show compliance with these specifications.
	B. Shop Drawings:  Submit detailed drawings showing layout and types of deck panels, anchorage details and conditions requiring closure panels, supplementary framing, sump pans, cant strips, cut openings, special jointing or other accessories.
	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	a. Recycled content – documentation showing product supports pre and post - consumer content.
	b. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	c. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	d. Comply with recycling program and waste management procedures.
	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	a. Requirements of 017700 CLOSEOUT PROCEDURES.
	b. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	c. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	d. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	a. Roof Deck, Inc.
	b. Canam Steel Corp.
	c. Or approved equal

	054000 - CFMF Framing - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following:
	1. Cold formed metal framing (noted as CFMF on Drawings and Project Manual and similar components and accessories indicated on Drawings and specified in this Section.
	2. Exterior soffit framing to receive stucco (EIFS) finish.
	3. Framing with Architectural Finishes.

	B. Related Sections:
	1. DIVISION 01 - Specifications
	2. DIVISION 05 - Structural Steel
	3. DIVISION 05 - Steel Roof Deck
	4. DIVISION 07 – Thermal Insulation
	5. DIVISION 08 – Access Doors and Frames
	6. DIVISION 09 - Gypsum Assemblies


	1.2 REFERENCES
	A. American Iron and Steel Institute (AISI):  "Design of Cold-Formed Steel Structural Members
	B. American Welding Society (AWS)
	1. D1.1, Structural Welding Code
	2. D1.3, Specification for Welding Sheet Steel in Structures

	C. American Institute of Steel Construction (AISC): Manual of Steel Construction, 9th edition
	D. American Society for Testing and Materials (ASTM):
	1. ASTM A653-95  Standard Specification for Sheet Steel, Zinc Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process (Structural Quality)
	2. ASTM A1003 “Standard Specification for Steel Sheet, Carbon, Metallic- and Nonmetallic-Coated for Cold-Formed Framing Members”
	3. ASTM C954 “Standard Specification for Steel Drill Screws for the Application of Gypsum Board or Metal Plaster Bases to Steel Studs from 0.033 in. To 0.112 in. In Thickness”.
	4. ASTM C955-95 “Standard Specification for Load Bearing (Transverse and Axial) Steel Studs, Runners (Track), and Bracing or Bridging for Screw Application of Gypsum Board and Metal Plaster Bases”.
	5. ASTM C1007 “Standard Specification for Installation of Load Bearing (Transverse and Axial) Studs and Related Accessories”


	1.3 SYSTEM DESCRIPTION
	A. Design and construct CFMF systems shown on Drawings as indicated below.
	1. All other CFMF Systems Noted on Drawings, including those noted are Not Fully Detailed:  Generalized CFMF details and approximate member sizes shown on Drawings indicate construction concept.  Provide design and detailing of CFMF systems and associ...
	a. Loading:
	1) Design all CFMF members and components to adequately support all applied dead, live, wind, seismic and thermal loads, loads due to architectural and/or mechanical components and all combinations of these loads as required by applicable codes and as...

	b. Maximum Allowable Deflections:
	1) Horizontal Members Supporting Dead, Live or Snow Loads: L/360 maximum deflection.
	2) Members Supporting Architectural Finishes or Architectural / Mechanical Components: Deflection and racking limited to tolerances specified for component or finish supported by the framing system.

	c. Minimum gage/ Maximum spacing requirements: Comply with the requirements of this specification in regards to specific requirements for minimum gage and maximum spacing for CFMF components.



	1.4 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads without deflections greater than the following:
	1. Members supporting Architectural Finishes or Mechanical Components:  Deflection and racking limited to tolerances specified for the component or finish supported by Member, L/240 Maximum.
	2. Wind Loading Design to be in accordance with the following:
	a. Comply with applicable requirements of New Jersey Uniform Building Code including applicable 2009 International Building Code – New Jersey Edition, and ASCE 7.  Refer to the structural drawings for loading criteria.



	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Product Data:  For each product indicated.
	D. Shop Drawings:  Include layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; fabrication; and fastening and anchorage details, including mechanical fasteners.
	1. Include structural analysis data signed and sealed by the qualified professional engineer in the state of New Jersey responsible for their preparation.
	2. Cross-sections, plans and/or elevations depicting component type and location.
	3. Connection details depicting fastener type, quantity, location and other information to assure proper installation.
	4. Panel configurations, dimensions, components, locations and construction sequence where prefabricated/pre-finished frames are installed.
	5. Description of material properties, section properties and galvanized coatings used for framing applications.

	E. Test reports / Mill certificates.
	F. Welder certificates.
	G. Research/evaluation reports.
	H. Quality Control Submittals.
	1. Design Data: Submit structural calculations for CFMF framing systems shown on Drawings; sealed by Professional Engineer registered in state of New Jersey.  Calculations include, but are not limited to, the following:
	a. Description of design criteria.
	b. Structural analysis depicting stress and deflection requirements for each framing application.
	c. Selection of framing components and accessories.
	d. Design and verification of connections.

	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.6 QUALITY ASSURANCE
	A. Design Codes:  Comply with applicable provisions of the following codes, unless more stringent requirements are specified in this section.
	1. The current Building Code of New Jersey including the UCC, 2009 International Building code, NJ Edition, and ASCE 7.
	2. Applicable Local code requirements.

	B. Qualifications:
	1. CFMF Installer:  At least five (5) years experience in construction of CFMF framing systems similar in size and scope to application shown on contract documents.  Contractor to provide record of successful in-service performance for a minimum of (3...
	2. Welder’s Assembling CFMF Framing Systems:  Currently certified in accordance with requirements of AWS D1.1 and AWS D1.3.

	C. Comply with AISI's "Specification for the Design of Cold-Formed Steel Structural Members" for calculating structural characteristics of cold-formed metal framing.
	1. Engineering Responsibility:  Engage a qualified professional engineer to prepare design calculations, Shop Drawings, and other structural data.

	D. Mill certificates signed by steel sheet producer and test reports from a qualified independent testing agency.
	E. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code - Sheet Steel."
	F. Pre-Installation Conference:  As required by the Architect, at least 14 - days prior to scheduled start of CFMF installation conduct "CFMF Pre-Installation Conference".
	1. Include representatives of following organizations:
	a. Prime Contractor
	b. Owner's representative
	c. Architect
	d. Representatives of installers of related construction such as the EIFS system.


	G. Fire-Test-Response Characteristics:  Where metal framing is part of a fire-resistance-rated assembly, provide framing identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing agency acceptable to authorities having jur...
	1. Fire-Resistance Ratings:  Indicated by GA File Numbers in GA-600, "Fire Resistance Design Manual," or by design designations from UL's "Fire Resistance Directory" or from the listings of another testing agency.

	H. Inspection and Quality Control:
	1. Provide effective full time quality control over all fabrication and erection activities.  Full responsibility for quality control remains with Prime Contractor.
	2. Inspection and Testing By Owner: Provide access to CFMF construction for inspections performed by Owner’s Testing Agency to verify conformance with provisions of Contract Documents and approved shop drawings including, but not limited to, the follo...
	a. Verify member sizes, configuration and spacing.
	b. Inspect screwed and welded connections.
	c. Inspect weld quality.
	d. Verify field welders’ certification.
	e. Verify galvanizing primer has been applied to all welds and damaged galvanized surfaces.



	1.7 REGULATORY REQUIREMENTS
	A. Conform to applicable code for fire rated assemblies as indicated on drawings.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver materials and components to Site in manufacturer's unopened packages, containers or bundles, fully identified with brand name, type, grade and identification of manufacturer or supplier.
	B. Storage and Protection:  Protect materials and components from exposure to weather, soiling, staining and physical damage by impervious cover or shelter.   Do not store materials and components in contact with the ground. Protect partially and full...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Clark / Dietrich Industries, Inc.
	2. MarinoWare; Div. of Ware Industries, Inc.
	3. Super Stud Building Products, Inc.
	4. Or approved equal


	2.2 MATERIALS
	A. Steel Sheet:  ASTM A 653/A 653M, structural steel, G60  zinc coating, Grade 33  for minimum uncoated steel thickness of 18 gage  and less; Grade  50  for minimum uncoated steel thickness of 16 gage  and greater.
	1. Provide minimum 16 gage where welded to hot formed steel members.
	2. Head and Sill Track and Header Members:  Un-punched track, same gage as studs or one gage heavier.

	B. Minimum Thickness:  Provide a minimum 18 gage for all CFMF framing components unless lighter gage is specified or substantiated by equivalent design methods.
	1. Adjacent construction requiring modification due to a design adjustment in gage size will be the responsibility of contractor initiating the change.  Costs will include but not be limited to engineering fees, material costs, labor costs, associated...


	2.3 ACCESSORIES AND MISCELLANEOUS MATERIALS
	A. Fabricate steel-framing accessories of the same material and finish used for framing members, with minimum yield strength of 33,000 psi, of manufacturer's standard thickness and configuration, unless otherwise indicated.
	B. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123.
	C. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to (10) ten times design load, as determined by testing pe...
	D. Mechanical Fasteners:
	1. Screws:  Self-drilling self tapping hex-head screws with corrosion-resistant-coated equal to “KwikCote” by Hilti, Inc, or acceptable equal in accordance with the manufacturer’s requirements and engineering calculations.
	2. Anchorage Devices:  Powder actuated.
	3. Welding:  In conformance with AWS D1.1 and AWS D1.3.

	E. Galvanizing Primer:  Zinc-rich epoxy primer for use in repair of galvanized steel and touch-up of welds equivalent to 90-97 Tneme-Zinc by Tnemec Company, Inc, or Repair Paint: complying with SSPC-Paint 20 or DOD-P-21035, or ASTM A 780, complying wi...
	F. Thermal Insulation:  ASTM C 665, Type I, unfaced mineral-fiber blankets as noted in DIVISION 07 Thermal Insulation.

	2.4 FABRICATION
	A. Framing may be prefabricated into panels at Contractor's option.
	1. Fabricate assemblies of framed sections of sizes and profiles required; with framing members fitted, reinforced, and braced to suit design requirements.
	2. Fit and assemble in largest practical sections for delivery to site, ready for installation.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify that building framing components are ready to receive work.
	1. Examine structure, substrates and installation conditions.  Do not proceed with installation of cold formed steel fabricated assemblies until unsatisfactory conditions have been corrected.
	2. Installation constitutes acceptance of existing conditions and responsibility for satisfactory performance.


	3.2 PREPARATION
	A. Preparation:  Grout bearing surfaces uniform and level to ensure full contact of bearing flanges or track webs on supporting concrete or masonry construction contact of bearing flanges or track webs on supporting concrete or masonry construction.

	3.3 INSTALLATION
	A. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to ASTMC 1007, manufacturer's written recommendations, and requirements in this Section.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding or screw fastening, as standard with fabricator.  Wire tying of framing members is not permitted.
	3. Spacing:  16 inches O.C. unless otherwise indicated.
	4. Install framing members in one-piece lengths.
	5. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed.
	6. Install insulation in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	7. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched openings.

	B. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows:
	1. Space individual framing members no more than plus or minus 1/8 inch from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.

	C. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	D. Connections:
	1. Welds:  Provide welds of type, size and location shown on Contract Documents and approved by shop drawings.
	a. Provide welded connections in accordance with AWS D1.3 and AWS D1.1.
	b. Provide welders, welding operations and welding procedures qualified in accordance with AWSD1.3.
	c. Consult applicable AWS specifications for information regarding safe welding procedures.
	d. Minimum weld throat thickness:  Match or exceed base metal thickness of thinnest connected part unless otherwise noted.
	e. Clean and coat welds with galvanized primer.
	f. Hold members positively in place and in contact with each other by clamping or other methods until welding is completed.

	2. Screws:  Provide type, size and location shown on shop drawings.
	a. Ensure screw penetration through joined materials not be less than (3) three exposed screw threads.
	b. Refer to installation instructions published by screw manufacturer and ASTM C954 for minimum spacing and edge distance requirements and torque requirements.
	c. Hold members held positively in place and in contact with each other by clamping or other methods until screws are installed.

	3. Concrete and Structural Steel Anchors:  Provide anchor bolts, epoxy bolts, wedge expansion bolts, screw type concrete fasteners and powder actuated fasteners of type, size and locations as required to meet loading requirements.  Substantiate inform...
	a. Do not install concrete anchors until full compressive strength is obtained.
	b. Refer to instructions published by anchor manufacturer for minimum spacing, edge distance and concrete embedment and additional installation requirements.



	3.4 FIELD QUALITY CONTROL
	A. Testing:  Owner will engage a qualified independent testing agency to perform field quality-control testing.
	1. Field and shop welds will be subject to testing and inspection.
	2. Remove and replace Work that does not comply with specified requirements.
	3. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of corrected Work with specified requirements.


	3.5 ERECTION TOLERANCES
	A. Maximum Variation from True Position:  1/8 inch.
	B. Maximum Variation of any Member from Plane:  1/8 inch in 10 feet.



	055000 - Metal Fabrications TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to the following:
	B. Extent of miscellaneous metal is shown on Drawings and includes items fabricated from iron and steel shapes, plates, bars, strips, tubes, pipes and castings required for a complete and operable facility.  Types of miscellaneous metal items include ...
	C. Products Furnished but not Installed Under This Section:
	1. Anchor bolts, weld plates bollards, and steel angle corner protection for concrete columns and masonry corners for anchoring metal fabrications for
	a. Division 03 - Cast-In-Place Concrete,
	b. Division 03 - Structural Concrete,
	c. Division 04 - Unit Masonry Assemblies.

	2. Railing sleeves for Division 03 Cast-In-Place Concrete:  Concrete Formwork.

	D. See Division 05 Section "Pipe & Tube Railings" for additional information on metal pipe & tube railings.
	E. Related Sections:

	1.2 REFERENCES
	A. Reference Standards:  See Division 01.  Comply with following:

	1.3 SUBMITTALS
	A. Procedures: Comply with requirements of SECTION 013300 - Submittals and as modified below.
	D. Product Data: Submit manufacturer’s specifications, data, and installation instructions for review.
	E. Design Connections:  Prepare design connections not detailed on the drawings, under direct supervision of a Professional Structural Engineer experienced in design of this work and licensed in State in which project is located.  Provide signed and s...
	F. Shop Drawings:  Submit shop drawings for fabrication and erection of all assemblies of miscellaneous metal not completely shown by manufacturer's data sheets. Include plans and elevations at not less than 1" to 1'-0" scale, and include details and ...
	a. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.

	G. Templates:  For anchors and bolts.
	H. Samples:  For each type and finish of extruded nosing and tread where noted on drawings.
	I. Quality Control Submittals:
	J. Welders' Certificates:  Submit certification for welders employed on the project, verifying AWS qualification within the previous 12 months.
	K. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	C. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;


	1.4 QUALITY ASSURANCE
	A. Qualifications of Welders:  Use only certified welders and the shielded arc process for all welding.
	B. Codes and Standards:  In addition to complying with all pertinent codes and regulation for the project location, fabrication and erection of miscellaneous metal shall be in accordance with American Welding Society "Code for Welding in Building Cons...
	C. Conflicting Requirements:  In event of conflicts between pertinent codes and regulations and requirements of referenced standards or this technical specification section, the more stringent provisions govern.
	D. Design fabrications under direct supervision of a Professional Structural Engineer experienced in design of this Work and licensed in the State in which the Project is located.

	1.5 REGULATORY REQUIREMENTS
	A. Division 01.  Comply with:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. General:  Comply with Division 01.
	B. Materials to be Installed by Others:

	1.7 PROJECT/SITE CONDITIONS
	A. Field Measurements:  Take field measurements prior to preparation of shop drawings and fabrication, where possible, to ensure proper fitting of miscellaneous metal items. However, do not delay project progress. Allow for trimming and fitting wherev...
	B. Shop Assembly: Preassemble items in shop to greatest extent possible to minimize field splicing and assembly of units at project site. Disassemble units only to extent necessary for shipping and handling limitations. Clearly mark units for reassemb...


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Finishes in accordance with NAAMM recommendations relative to application and designations.
	B. Finish metal fabrications after assembly.

	2.2 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

	2.3 METALS
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes.
	B. Ferrous Metals:
	C. Stainless Steel Materials:
	1. Bar Stock: ASTM A 276, Type 302 or 304
	2. Plate: ASTM A 666, Type 302 or 304

	D. Aluminum Materials:

	2.4 FASTENERS
	A. General:  Type 316 stainless-steel fasteners or better for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening aluminum or where in contac...
	B. Cast-in-Place Anchors in Concrete: Threaded or wedge type; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron, or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, hot-dip galvanized per ASTM A 153/A 153M.
	C. Masonry Anchorage Devices:
	D. Toggle Bolts: Tumble wing type, complying with FS FF-B-588, Type, Class and Style as required.
	E. Fasteners:  Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Where fastener is exposed to weather, in ground contact, in area of high relative humidity, or in contact with wood preservative treated material, provi...

	2.5 MISCELLANEOUS MATERIALS
	A. Non-shrink, Non-metallic Grout:  Factory-packaged, non-staining, non-corrosive, nongaseous grout complying with ASTM C 1107.
	B. Concrete Materials and Properties:  Comply with requirements in Division 03 – “Cast-In-Place Concrete” work for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated.

	2.6 GROUT
	A. Manufacturers:
	1. Euclid Chemical Co.,
	2. Sonneborn Building Products,
	3. Stonhard, Inc.,
	4. Or approved equal.

	B. Non-shrink metallic: Pre-mixed, ferrous aggregate, conforming to CE CRD-C 621, as recommended by manufacturer for heavy duty loading applications.
	C. Non-shrink non-metallic: Pre-mixed, non-staining, non-corrosive, nongaseous, conforming to CE CRD-C 621.

	2.7 FABRICATION
	A. General:  Preassemble items in the shop to greatest extent possible.  Use connections that maintain structural value of joined pieces.  Fabricate in accordance with details and accepted Shop Drawings.  Items for use on exterior of building shall be...
	B. Miscellaneous Framing and Supports:  Provide steel framing and supports not specified in other Sections as needed to complete the Work.  Fabricate units from steel shapes, plates, and bars of welded construction.  Cut, drill, and tap units to recei...
	C. Loose Bearing and Leveling Plates:  Provided by steel fabricator and installed by General Work Contractor.  Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction, made flat, free from warps or twists,...
	D. Miscellaneous Steel Trim / Architectural steel brackets:  Fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges.  Grind all welds smooth.  Miter corners and use concealed fiel...
	E. Metal Ladders and Safety Cages:  Comply with ANSI A14.3, unless otherwise indicated.
	F. Pipe Guards / Corner Guards:  Fabricate from 3/8-inch - thick by 12-inch - wide steel plate, bent to fit flat against the wall or column at both ends and to fit around pipe with 2 - inch clearance between pipe and pipe guard.  Drill each end for tw...
	G. Metal Floor Plate:
	a. Thickness:  1/4 inch minimum or as indicated.  On drawings.

	H. Galvanized Bird Screen For Use Behind Exterior Louver Openings:  Fabricate from sheet metal formed “U” type frames crimped around heavy galvanized metal bird screen.  At large openings provide minimum 3x3 inch galvanized steel frame on interior sid...
	I. Cast Abrasive Nosings: (Where noted on drawings for interior or exterior applications)
	a. Nosing is heavy-duty, for use at stair edge where strength and durability are required.
	b. Finish: As selected by Architect from full range of colors, finishes, and textures.  Including the following:  Aluminum alloy, bronze, nickel bronze, and iron.
	c. Nosing Surface: Plain, or cross-hatched as selected by Architect from full range of options.
	d. Abut terrazzo flooring to nosing as detailed on the vertical and horizontal surfaces.

	J. Exterior Threshold:
	a. Provide cast aluminum threshold at exterior doors as manufactured by Barry Pattern and Foundry Company, Birmingham, Alabama; or approved equal.
	b. Provide B-17 series to fit full length of door opening.  Confirm width of threshold in the field and fabricate to order.
	c. Finish selected by Architect from full range of colors.


	2.8 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.  Finish metal fabrications after assembly.
	B. Shop prime steel items with exception of items which come pre-finished.
	a. Shop Prime Painting:  SSPC-Paint 15, Type 1, red oxide except where otherwise indicated for exterior use.
	b. Primer for items requiring High Performance Coatings:  As specified in Division 09.
	c. Touch-Up Primer for Galvanized Surfaces:  Tnemec Zinc Rich Primer or equal.
	d. Prime Painting:  One coat.

	C. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A 123/A 123M.  Provide minimum 1.3 oz/sq ft galvanized coating.
	D. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A 123/A 123M.  Provide minimum 1.3 oz/sq ft galvanized coating.
	a. Iron and Steel Hardware:  Comply with ASTM A-153.
	b. Rolled, Pressed and Forged Steel Shapes, Plates, Bars, and Strip 1/8” Thick or Heavier:  Comply with ASTM A-123, provide minimum of 1.3 oz/sq ft galvanized coating.
	c. Assembled steel products:  Comply with ASTM A-386.
	E. Carpenter’s Iron Work:  Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, dowels and other miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for anchoring or securing woodwork to con...

	2.9 FABRICATION TOLERANCES
	A. Conform to following:
	1. Squareness:  1/8 inch maximum difference in diagonal measurements.
	2. Maximum Offset Between Faces:  1/16 inch.
	3. Maximum Misalignment of Adjacent Members:  1/16 inch.
	4. Maximum Bow:  1/8 inch in 48 inches.
	5. Maximum Deviation From Plane:  1/16 inch in 48 inches.


	2.10 ACCESSORIES
	A. At fixed ladders provide Ladder Safety Post @ Roof Ladder Hatch:  Manufacturer's standard ladder safety post.  Post to lock in place on full extension.  Provide release mechanism to return post to closed position.  Similar to ladder-up safety post,...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer):  Examine conditions under which Metal Fabrications are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with co...
	B. Inspection:  Prior to start of erection, check location of walls, plumb and level, floor slab conditions and level, embedded anchor bolts, plates, angles, etc., and report deviations from plans to General Contractor in writing with copy to Owner an...
	C. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	D. Verify true, level surfaces in field have been placed and are acceptable to receive work in a satisfactory condition, including walls, slabs, and other supporting construction.

	3.2 PREPARATION
	A. Clean and strip primed steel items to bare metal where site welding is required.
	B. Supply setting templates to the appropriate entities for steel items required to be cast into concrete or embedded in masonry.
	C. Provide protection, as recommended by manufacturer, when pressure treated lumber comes in contact with galvanized or prime coated steel.

	3.3 INSTALLATION
	A. General:  Perform cutting, drilling, and fitting required for installing metal fabrications.  Set metal fabrications accurately in location, with edges and surfaces level, plumb, and true.
	B. Cutting, Fitting and Placement
	C. Set bearing and leveling plates on cleaned surfaces using wedges, shims, or leveling nuts.   After bearing members have been positioned and plumbed, tighten anchor bolts and pack solidly with non-shrink, non-metallic grout.
	D. Bollards:  Refer to Civil drawings and specifications for information.
	E. Vertical Ladders:  Install securely, plumb, and in conformance with contract drawing intent.
	F. Pipe Guards:  Provide whether or not indicated on contract drawings.  Provide guards, of indicated design, at each area in which vertical piping would be in danger of getting banged or broken along each level areas where pipes come down in building...
	G. Bird Screens at louver exhaust areas.  Install units securely with metal fasteners as recommended by manufacturer.  Refer to Contract Drawings for locations of louvers .
	H. Touch up surfaces and finishes after erection.
	a. Touch-Up Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint all exposed area with same material used for shop painting.  Apply by brush or spray to provide minimum dry film thickn...


	3.4 SETTING LOOSE PLATES
	A. Set loose leveling and bearing plates on wedges, or other adjustable devises.  After the bearing members have been positioned and plumbed, tighten the anchor bolts.  Do not remove wedges or shims.
	B. Use metallic grout in concealed locations where not exposed to moisture; use nonmetallic grout in exposed locations, unless otherwise indicated.
	C. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

	3.5 ERECTION TOLERANCES
	A. Comply with following tolerances:
	END OF SECTION




	055100 - Metal-Stairs TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes, but is not limited to the following:
	1. Stairs with concrete treads.
	2. Structural steel stair framing and supports including landings.
	3. Handrails and guards.


	1.2 RELATED REQUIREMENTS
	A. Division 01 - Specifications
	B. Division 03 - Cast-in-Place Concrete
	C. Division 03 – Pre-Cast Structural Concrete
	D. Division 05 - Pipe and Tube Railings
	E. Division 05 – Metal Fabrications
	F. Division 09 – High Performance Paint
	G. Division 09 - Resilient Flooring

	1.3 REFERENCE STANDARDS
	A. ASTM A 36/A 36M - Standard Specification for Carbon Structural Steel; 2005.
	B. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless; 2007.
	C. ASTM A 153/A 153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware; 2005.
	D. ASTM A 325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength; 2007a.
	E. ASTM A 325M - Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa Tensile Strength (Metric); 2007.
	F. ASTM A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes; 2007.
	G. ASTM A 501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing; 2007.
	H. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; American Welding Society; 2007.
	I. AWS D1.1/D1.1M - Structural Welding Code - Steel; American Welding Society; 2006 and Errata.
	J. SSPC-Paint 15 - Steel Joist Shop Primer; Society for Protective Coatings; 1999 (Ed. 2004).
	K. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; 1982 (Ed. 2004).

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Shop Drawings:  Submit Shop Drawings showing sections and plans of stairs, dimensions and assembly of components, including landings, supporting structural elements of the landings, stringers, formed metal stair pans, headers, newels, platforms, ra...
	1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net weld lengths.
	2. Include the design engineer's stamp or seal on each sheet of shop drawings including design calculations.  Engineer is to be licensed in the state where the project is located.
	3. Indicate field measurements.

	C. Delegated Design Data: Submit design of system by licensed engineer as noted in Quality Assurance.
	D. Welder's Certificates
	E. Samples:  For each exposed product and for each color and texture specified.
	F. Maintenance data.
	G. Warranties:  Sample of special warranties.
	H. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Product is manufactured within a 500-mile radius of the project site and the product is considered to be a locally produced material which supports regional materials and resources.
	3. Waste Management Program

	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS.
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 COORDINATION
	A. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site i...
	B. Coordinate locations of hanger rods and struts with other work so that they will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure.

	1.6 QUALITY ASSURANCE
	A. Structural Designer Qualifications: Submit and provide design drawings, details, connections, and calculations prepared for the stair system designed by a Professional Structural Engineer experienced in design of this work and licensed in the State...
	1. Provide current loading requirements based on current code, 2009 IBC NJ edition and the NJUCC.

	B. Welder Qualifications: Show certification of welders employed on the Work, verifying AWS qualification within the previous 12 months.
	C. Qualifications Fabricator: A minimum of (5) five years of experience in fabricating steel stairs systems of similar nature and complexity as system specified.
	D. Installer: A minimum of (5) five years of experience in installing steel stairs systems of similar nature and complexity as system specified.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping: Deliver materials to site in good condition and properly protected against damage to finished surfaces.
	B. Storage and Protection:  Store material in location and manner to avoid damage while stored. Stack in manner to prevent bending.  Keep handling on-site to minimum and exercise care to avoid damage to finishes or materials.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Contractor’s fabricator will build stair based on approved shop drawings.

	2.2 METAL STAIRS - GENERAL
	A. Metal Stairs: Provide stairs of the design specified, complete with landing platforms, vertical and horizontal supports, railings, and guards; fabricated accurately for anchorage to each other and to building structure.
	1. Regulatory Requirements: Provide stairs and railings complying with the most stringent requirements of local, state, and federal regulations; where requirements of the contract documents exceed those of regulations, comply with the contract documents.
	2. System Description:
	a. Structural Design Requirements: Provide complete stair and railing assemblies complying with the NJUCC and the IBC 2009 NJ Edition including all codes and local jurisdictional requirements.
	1) Minimum Live Loads for Stair Assembly:
	a) Uniform 100 lbs per sq. ft. of projected plan area.
	b) Concentrated 300 lbs applied at center of any tread on an area of 4 square inches.
	c) Deflection of stringer or landing framing not to exceed L/360 of span.

	2) Minimum Live Loads for Railing Assemblies:
	a) Comply with ASTM E 985; and at a min. comply with the following
	b) Concentrated 200 lbs. applied in any direction at any point on top rail.
	c) Uniform 50 lbs per ft. applied in any direction horizontally and vertically, but not simultaneously, on top rail.
	d) Intermediate rails and balusters and panel fillers shall be designed to withstand a horizontal applied load of 50 lbs on an area equal to one square foot



	3. Dimensions: As indicated on drawings.
	4. Shop assemble all system components; disassemble into largest practical sections suitable for transport and access to site.
	5. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.
	6. Separate dissimilar metals using paint or permanent tape.

	B. Metal Jointing and Finish Quality:
	1. Architectural: All joints are to be as inconspicuous as possible, whether welded or mechanical.
	a. Welded Joints: Continuously welded and ground smooth and flush.
	b. Mechanical Joints: Butted tight, flush, and hairline; concealed fastenings only.
	c. Exposed Edges and Corners: Eased to small uniform radius.
	d. Welds Exposed to View: Ground smooth and flush.
	e. Bolts Exposed to View: Countersunk flat or oval head bolts; no exposed nuts.
	f. Metal Surfaces to be Painted: Sanded or ground smooth, suitable for highest quality gloss finish as selected by Architect.

	2. When underside of stair is not covered by ceiling or soffit; it is considered exposed to view.  Grind all welds smooth and flush for finishing noted.
	3. Provide cover plates, fillers, and angle closures to conceal all voids and gaps using a minimum of .25” steel to match the stair, unless otherwise noted.  Grind all welds smooth and flush for finishing noted.
	4. Refer to spec. Division 09 Finishes for proper finish and spec Division 01 for all applicable sustainable requirements.

	C. Fasteners: Same material or compatible with materials being fastened; type consistent with design and specified quality level.
	D. Anchors and Related Components: Same material and finish as item to be anchored, except where specifically indicated otherwise; provide all anchors and fasteners required.

	2.3 METAL STAIRS WITH CONCRETE TREADS
	A. Jointing and Finish Quality Level: Architectural, as defined above.
	B. Risers: Closed with a suitable surface to accept riser / tread finish material specified.
	C. Treads: Fill metal pan with field-installed concrete fill.  Provide a suitable surface to accept riser / tread finish material specified.
	D. Provide concrete depth as per contract drawings.
	1. Concrete Fill: Type specified in Division 03.
	2. Tread Pan Material: Steel sheet.
	3. Tread Pan Thickness as per contract drawings; if not indicated on the contract drawings provide the following: As required by design; 14 gage, 0.075 inch minimum.
	4. Pan Anchorage to Stringers as per contract drawings: Welded or bolted to carrier angles welded or bolted to stringers.
	5. Concrete Reinforcement: Welded wire mesh.
	6. Concrete Finish: Suitable for the specified resilient floor covering material.
	7. Provide recess in concrete slab on the stair landing to accommodate recessed floor matt show on drawings.

	E. Risers: Same material and thickness as tread pans.
	1. See contract drawings for all details.

	F. Railings: Steel pipe railings.
	G. Finish: Shop-or factory-prime painted.
	H. Under Side of Stair: Exposed to view, to be finished same as specified for other exposed to view surfaces.  Provide finish conditions and closures as shown on drawings and selected by the Architect.

	2.4 HANDRAILS AND GUARDS
	A. Wall-Mounted Rails: Round pipe or tube rails unless otherwise indicated.
	1. Outside Diameter: 1-1/4 inch, minimum, to 1-1/2 inches, maximum.

	B. Guards:
	1. Top Rails: Tube section as indicated on drawings.
	a. Size: As indicated on drawings.

	2. Bottom Rails: Section as indicated on drawings.
	a. Material: Solid steel bar.
	b. Shape: Round or Square, as selected by Architect.
	c. Size: 1 inch min unless otherwise indicated on drawings.
	d. Mounting: Welded to face of end and intermediate posts.

	3. Infill at Picket Railings: Vertical pickets.
	a. Horizontal Spacing: Maximum 4 inches on center maximum.
	b. Material: Steel tube, schedule 80.
	c. Shape: Round or Square, as selected by Architect.
	d. Size: 3/4 inch min unless otherwise indicated on drawings.
	e. Top Mounting: Welded to underside of top rail.
	f. Bottom Mounting: Welded to top surface of bottom rail.

	4. End and Intermediate Posts: Same material as top rails.
	a. Horizontal Spacing: As indicated on drawings.
	b. Size: 2 inch min unless otherwise indicated on drawings.
	c. Mounting: Welded to top surface of stringer.



	2.5 MATERIALS
	A. Steel Sections: ASTM A 36/A 36M.
	B. Steel Tubing: ASTM A 500 or ASTM A 501 structural tubing, round and shapes as indicated.
	C. Pipe: ASTM A 53/A 53M Schedule 80 paint finish; primed ready for high performance paint.
	D. Ungalvanized Steel Sheet: Cold-rolled.
	1. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Designation CS (commercial steel).

	E. Concrete Fill: Type specified in Division 03.
	F. Welding Materials: AWS D1.1; type required for materials being welded.

	2.6 SHOP FINISHING
	A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.
	B. Do not prime surfaces in direct contact with concrete or where field welding is required.
	C. Prime Painting: Use specified shop- and touch-up primer.
	1. Preparation of Steel: In accordance with SSPC-SP 2, Hand Tool Cleaning.
	2. Number of Coats: Two coats see spec. Division 09 for Metal Finishes and Division 01 for sustainability requirements.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer):  Examine conditions under which Metal Stairs are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies t...
	B. Inspection:  Prior to start of erection, check location of walls, plumb and level, floor slab conditions and level, embedded anchor bolts, plates, angles, etc., and report deviations from plans to General Contractor in writing with copy to Owner an...
	C. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	D. Verify true, level surfaces on field-placed walls, slabs, and other field-placed supporting construction.

	3.2 PREPARATION
	A. When field welding is required, clean and strip primed steel items to bare metal.
	B. Supply items required to be embedded in masonry.

	3.3 INSTALLATION
	A. Load, unload, and handle material in manner that will not strain, bend, deform, or otherwise damage it.
	B. Erect stairs square, plumb, straight, true to line and level, with neatly fitted joints and intersections, secure, and rigid.
	C. Install components plumb and level, accurately fitted, and free from distortion or defects.
	D. Provide anchors, plates, angles, hangers, and struts and all required hardware for connecting stairs to structure.
	E. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until completion of erection and installation of permanent attachments.
	F. Provide welded field joints where specifically indicated on shop drawings and perform field welding in accordance with AWS D1.1.
	G. Other field joints may be either welded or bolted provided the result complies with the limitations specified for jointing quality levels.
	H. Obtain approval prior to site cutting or creating adjustments not scheduled.
	I. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except surfaces to be in contact with concrete.

	3.4 TOLERANCES
	A. Maximum Variation From Plumb: 1/4 inch per story, non-cumulative.
	B. Maximum Offset From True Alignment: 1/16 inch

	3.5 SCHEDULES
	A. Stairs: Concrete-filled pan treads and landings, and primed finish.  Refer to finish plans for scheduled finish material.

	3.6 ADJUSTING/CLEANING
	A. Touch-up field welds and grind smooth by application of one coat of primer.
	B. Remove debris, containers, and excess material.
	C. Dispose of all debris legally, in accordance with local restrictions, and in compliance with waste management program.

	3.7 PROTECTION
	A. Protect material from damage before and during installation.
	B. Dispose of all waste legally and in accordance with local jurisdiction requirements.
	C. Comply with waste management and recycling program requirements.



	055213 - Pipe and Tube Railings - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes, but is not limited to the following:
	1. Wall mounted handrails.
	2. Free-standing railings at steps and ramps.


	1.2 RELATED REQUIREMENTS
	A. Division 01 - Specifications
	B. Division 03 - Cast-in-Place Concrete
	C. Division 03 – Pre-Cast Structural Concrete
	D. Division 04 – Unit Masonry
	E. Division 05 - Metal Stairs
	F. Division 05 – Metal Fabrications
	G. Division 09 – Painting
	H. Division 09 – High Performance Painting

	1.3 REFERENCE STANDARDS
	A. ASTM A 53/A 53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless; 2007.
	B. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; 2002.
	C. ASTM A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes; 2007.
	D. ASTM A 501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing; 2007.
	E. ASTM E 935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings; 2000 (Reapproved 2006).
	F. ASTM E 985 - Standard Specification for Permanent Metal Railing Systems and Rails for Buildings; 2000 (Reapproved 2006).
	G. SSPC-Paint 15 - Steel Joist Shop Paint; The Society for Protective Coatings; 1999 (Ed. 2004).
	H. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); The Society for Protective Coatings; 2002 (Ed. 2004).

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Shop Drawings: For each installation and for special components include plans, elevations, sections, details, and attachments to other work to describe the work.  Indicate profiles, sizes, connection attachments, anchorage, size and type of fastene...
	1. Indicate welded connections using standard AWS A2.4 welding symbols. Indicate net weld lengths.
	2. Include the design engineer's stamp or seal on each sheet of shop drawings including design calculations.  Engineer is to be licensed in the state where the project is located.
	3. Indicate field measurements.

	D. Samples: Submit two 6 inch long samples of handrail. Submit two samples of elbow; tee; wall bracket; escutcheon; end stop.
	E. Delegated Design Data: Submit design of system by licensed engineer as noted in Quality Assurance.
	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:

	1.5 QUALITY ASSURANCE
	A. Structural Designer Qualifications: Submit and provide design drawings, details, connections, and calculations prepared for the railing system designed by a Professional Structural Engineer experienced in design of this work and licensed in the Sta...
	1. All handrail assemblies and guardrail systems shall be designed to resist a single concentrated load of 200 lb applied in any direction at any point along the top and to transfer this load through the supports to the structure.  Further, all handra...

	B. Welder Qualifications: Show certification of welders employed on the Work, verifying AWS qualification within the previous 12 months.
	C. Qualifications Fabricator: A minimum of (5) five years of experience in fabricating systems of similar nature and complexity as system specified.
	D. Installer: A minimum of (5) five years of experience in installing systems of similar nature and complexity as system specified.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Handrails and Railings:

	2.2 RAILINGS - GENERAL REQUIREMENTS
	A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of ASTM E 985 and applicable local code.
	B. Design railing assembly, wall rails, and attachments to resist lateral force noted.  Test in accordance with ASTM E 935 or approved equal.
	C. Allow for expansion and contraction of members and building movement without damage to connections or members.
	D. Dimensions: See drawings for configurations and heights.
	E. Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.
	1. For anchorage to concrete, provide inserts to be cast into concrete, for bolting anchors.
	2. For anchorage to masonry, provide brackets to be embedded in masonry, for bolting anchors.
	3. Posts: Provide adjustable flanged brackets.

	F. Interior Applications - Provide steel railing system at interior applications unless otherwise noted.
	G. Submit shop drawings for all applications where railings are shown.

	2.3 STEEL RAILING SYSTEM
	A. Steel Tube: ASTM A 500, Grade b cold-formed; ASTM A 501 hot-formed; or structural tubing.
	B. Steel Pipe: ASTM A 53/A 53M Schedule 80 paint finish see spec. Division 09 - Finishes, for recommended finish for steel based on LEED requirements.
	C. Welding Fittings: Factory- or shop-welded from matching pipe or tube; seams continuously welded; joints and seams ground smooth.
	D. Exposed Fasteners: No exposed bolts or screws.
	E. Exposed Fasteners: Flush countersunk screws or bolts; consistent with design of railing.
	F. Straight Splice Connectors: Steel: see contract drawings.
	G. Shop and Touch-Up Primer: see spec. Division 09 - Finishes, for recommended finish for steel.

	2.4 FABRICATION
	A. Accurately form components to suit specific project conditions and for proper connection to building structure.
	B. Fit and shop assemble components in largest practical sizes for delivery to site.
	C. Fabricate components with joints tightly fitted and secured.
	D. Welded Joints:
	1. Interior Components: Continuously seal joined pieces by continuous welds.
	2. Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt tight, flush, and hairline. Ease exposed edges to small uniform radius.


	2.5 FINISHES
	A. Touch-Up materials: As recommended by coating manufacturer for field application.  See spec Division 09 – High Performance Paint Finishes for recommended finish for steel.  Finish and color as selected by Architect.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer):  Examine conditions under which Pipe and Tube Railings are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, wit...
	B. Inspection:  Prior to start of erection, check location of walls, adequate backing materials are present, plumb and level, floor slab conditions and level, embedded anchor bolts, plates, angles, etc., and report deviations from plans to General Con...
	C. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	D. Verify true, level surfaces in field have been placed and are acceptable to receive work in a satisfactory condition, including walls, slabs, and other supporting construction.

	3.2 PREPARATION
	A. Clean and strip primed steel items to bare metal where site welding is required.
	B. Supply items required to be embedded in masonry with setting templates, for installation as work of other sections.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.
	C. Anchor railings securely to structure.
	D. Field weld anchors as indicated on shop drawings. Touch-up welds with primer. Grind welds smooth.
	E. Conceal anchor bolts and screws whenever possible. Where not concealed, use flush countersunk fastenings.

	3.4 TOLERANCES
	A. Maximum Variation From Plumb: 1/4 inch per floor level, non-cumulative.
	B. Maximum Offset From True Alignment: 1/16 inch.
	C. Maximum Out-of-Position: 1/16 inch.

	3.5 ADJUSTING / CLEANING / PROTECTION
	A. After completion of work, remove all containers and debris resulting from installation and clean or repair adjacent surfaces damaged by work procedures.
	B. Protect surfaces from damage after work is complete.
	C. Repair any damage caused by work activities.
	D. Dispose of all waste legally and in accordance with local jurisdiction requirements.
	E. Comply with waste management and recycling program requirements.



	055300 - Metal Grating - TMD5 - MUB - phD
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This Section includes but is not limited to the following:
	1. Furnish and install metal bar gratings specified.


	1.2 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.3 RELATED WORK
	A. Division 01 – Specifications
	B. Division 03 – Cast In Place Concrete
	C. Division 03 – Grout
	D. Division 04 – Unit Masonry
	E. Division 05 – Metal Fabrications

	1.4 REFERENCES
	A. Metal Bar Grating Standards:  Comply with NAAMM MBG 531, "Metal Bar Grating Manual" and NAAMM MBG 532, "Heavy-Duty Metal Bar Grating Manual."

	1.5 SYSTEM DESCRIPTION
	A. Structural Performance:  Gratings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.
	1. Uniform load of 250 lbf/sq. ft. or wheel load of 16 kips + 10% impact load, whichever produces the greater stress.
	2. Limit deflection to l/240 or 1/4 inch, whichever is less.


	1.6 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified and structural load tables for each product specified.

	C. Shop Drawings:  Include plans, sections, details, and attachments to other work.  Contractor to field verify existing conditions and required measurements to produce shop drawings prior to fabrication.
	D. Design submittal: for installed products indicated to comply with performance requirements and design criteria.  Contractor is to provide design drawings and signed and sealed engineering calculations for the grating system.  The licensed Engineer ...
	E. Mill Certificates:  Signed by manufacture certification that materials and performance comply with design criteria.
	F. Welding Certificates
	G. Samples:  For each exposed product and for each color and texture specified.
	H. Maintenance data.
	I. Warranties:  Sample of special warranties.
	J. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	K. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.7 QUALITY CONTROL
	A. Codes and Standards:
	1. Comply with the provisions of the following codes and standards, except as otherwise shown or specified:
	a. NAAMM MBG 531, “Metal Bar Grating Manual”
	b. NAAMM MBG 532, “Heavy-duty Metal Bar Grating Manual”
	c. American Welding Society (AWS)


	B. Installer Qualifications:  Engage an experienced Installer who has completed steel deck similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.
	C. Welding Standards:  Comply with applicable provisions of AWS D1.1 “Structural Welding Code–Steel” and AWS D1.3 “Structural Welding Code – Sheet Steel.”
	1. Certify each welder has satisfactorily passed AWS qualification tests within the last twelve (12) months for welding processes involved and, if pertinent, has undergone recertification.


	1.8 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Storage:  Store grating on platforms, skids, blocking or other supports with one end elevated.  Protect from weather with non-asphaltic waterproof covering, adequately ventilated to prevent condensation.
	B. Protection:  Exercise care so as not to damage grating during handling or rigging.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M
	B. Steel Bars for Bar Gratings: ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or ASTM A 1018/A 1018M.
	C. Wire Rod for Bar Grating Crossbars: ASTM A 510.
	D. Uncoated Steel Sheet:  ASTM A 1011/A 1011M, structural steel, Grade 30.
	E. Galvanized-Steel Sheet:  ASTM A 653/A 653M, structural quality, Grade 33, with G90 coating.
	F. Expanded-Metal Carbon Steel:  ASTM F 1267, Class 1.
	G. Expanded-Metal Galvanized Steel:  ASTM F 1267, Class 2, Grade A.

	2.2 FASTENERS
	A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633, Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class requi...
	1. Provide stainless-steel fasteners for fastening galvanized steel.
	2. Provide stainless steel clips and fasteners as recommended by manufacturer.


	2.3 METAL BAR GRATINGS
	A. Welded Steel Grating:
	1. Bearing Bar Spacing: 15/16 inch o.c. min
	2. Bearing Bar Depth: 4-1/2 inches min
	3. Bearing Bar Thickness: 3/8 inch min or as required by performance requirements
	4. Crossbar Spacing: 4 inches o.c. max
	5. Traffic Surface: Applied abrasive finish as indicated on contract drawings.
	6. Steel Finish: Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of coated surface.

	B. Removable Grating Sections:  Fabricate with banding bars attached by welding to entire perimeter of each section.  Include anchors and fasteners of type indicated or, if not indicated, as recommended by manufacturer for attaching to supports.
	1. Provide no fewer than four weld lugs for each heavy-duty grating section, with each lug shop welded to two bearing bars.
	2. Furnish threaded bolts with nuts and washers for securing grating to supports.
	3. Furnish stainless steel flange clamps with galvanized bolts for securing grating to supports.
	4. Furnish as a system to be installed from above.


	2.4 STEEL FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish gratings, frames, and supports after assembly.
	C. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	D. Shop prime gratings, frames and supports not indicated to be galvanized unless otherwise indicated.  Finish with High Performance Paint as specified in Division 09.

	2.5 FABRICATION
	A. Shop Assembly:  Fabricate grating sections in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of j...
	B. Cut, drill, and punch material cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	C. Form from materials of size, thickness, and shapes indicated, but not less than that needed to support indicated loads.
	D. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and space the anchoring devices to secure gratings, frames, and supports rigidly in place and to support indicated loads.

	2.6 ACCEPTABLE MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the Work include, but are not limited to, the following or equal as approved by the Engineer:
	1. Alabama Metal Industries Corporation; a Gibraltar Industries company.
	2. McNichols Company
	3. All American Grating.
	4. Barnett Bates Corporation.
	5. Borden Metal Products (Canada) Limited.
	6. Fisher & Ludlow; Division of Harris Steel Limited.
	7. Grating Pacific, Inc.
	8. Grupo Metelmex, S.A. de C.V.
	9. IKG Industries; a division of Harsco Corporation.
	10. Marwas Steel Co.; Laurel Steel Products Division.
	11. Ohio Gratings, Inc.
	12. Seidelhuber Metal Products; Division of Brodhead Steel Products.
	13. Or approved equal



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing gratings to in-place construction.  Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other connectors.
	B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing gratings.  Set units accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete or masonry.
	D. Fit exposed connections accurately together to form hairline joints

	3.3 INSTALLATION METAL BAR GRATINGS
	A. General:  Install gratings to comply with recommendations of referenced metal bar grating standards that apply to grating types and bar sizes indicated, including installation clearances and standard anchoring details.
	B. Attach removable units to supporting members with type and size of clips and fasteners indicated or, if not indicated, as recommended by grating manufacturer for type of installation conditions shown.
	C. Attach non-removable units to supporting members by welding where both materials are same; otherwise, fasten by bolting as indicated above.

	3.4 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary of SDI Publication No. 30, manufacturer’s recommendations, and requirements of this Section.
	B. Place deck panels on supporting framing and adjust to final position with ends accurately aligned and bearing on supporting framing before being permanently fastened.
	C. Place deck panels flat and square and fasten to supporting framing without warp or deflection. Provide miscellaneous steel, as required, at columns and at beam/column moment connections to adequately support weight of construction loadings.
	D. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to the decking.
	E. Openings in Roof Decking:  Provide additional reinforcement and closure pieces at openings as required for strength, continuity of decking, and support of other work as follows.
	1. Opening with 6-inch to 12-inch dimension in any direction:  Reinforce decking around opening by means of a steel sheet placed over the opening on the top of the decking and fusion welded to the top surface of the deck.  Provide sheet steel of the s...
	2. Opening with 12-inch or greater dimension in any direction:  Additional miscellaneous structural steel members shall be provided at all sides of opening.
	3. If more than one penetration occurs in a deck panel, contact Engineer for reinforcement requirements.
	4. Unscheduled openings through the deck shall not be cut without approval of the Engineer.

	F. Comply with AWS requirements and procedures for manual shielded metal arc welding, appearance and quality of welds, and methods used in correcting welding work.
	G. Do not leave deck unattached at the end of day’s work.

	3.5 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings with galvanized repair paint according to ASTM A 780 and the manufacturer’s instructions.

	3.6 PROTECTION AND CLEANUP
	A. The contractor shall provide protection and maintain conditions in a manner acceptable to the owner which ensures protection of masonry and surrounding surfaces from damage, discoloration, or deterioration during installation.
	B. The contractor shall protect work from damage until final acceptance of the project, protect all adjacent construction and finishes from damage due to work performed under this contract.
	C. The contractor shall, at the end of each work day remove all rubbish and discarded materials from the site.
	D. After installation, clean soiled surfaces according to manufacturer’s written instructions.
	E. Protect products from damage until acceptance by Owner.
	F. Protect adjacent surfaces from damage.
	G. Replace damaged or broken product.
	H. Dispose of waste legally and in accordance with local jurisdiction requirements.
	I. Comply with waste management and recycling program requirements.



	061000 - Rough-Carpentry - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following:

	1.2 RELATED REQUIREMENTS
	A. Division 01 – Specifications
	B. Division 03 – PreCast Structural Concrete Wall Panels
	C. Division 03 – Cast-In-Place Concrete
	D. Division 04 – Unit Masonry
	E. Division 05 – Cold Formed Metal Framing
	F. Division 05 - Structural Steel
	G. Division 05 - Metal Fabrications
	H. Division 05 - Metal Grating
	I. Division 07 – Thermal Insulation
	J. Division 07 – Metal Roof Panels
	K. Division 07 - Sheet Metal Flashing and Trim
	L. Division 07 - Roof Accessories
	M. Division 09 - Gypsum Board Assemblies
	N. Electrical and Communications Specifications

	1.3 REFERENCE STANDARDS
	A. Current Industry edition / standard acceptable to the Architect for the following:

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. General: Cover wood products to protect against moisture. Support stacked products to prevent deformation and to allow air circulation.
	B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or installation.
	C. See Division 01 requirements for product delivery, storage and handling.


	PART 2 -  PRODUCTS
	A. Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.
	B. Lumber fabricated from old growth timber is not permitted.
	C. Provide sustainably harvested wood; see Division 01 for sustainability requirements.
	D. Lumber fabricated from recovered timber (abandoned in transit) is permitted in lieu of sustainably harvested lumber, unless otherwise noted, provided it meets the specified requirements for new lumber and is free of contamination; identify source.
	A. Grading Agency: Southern Pine Inspection Bureau, Inc. (SPIB).
	B. Grading Agency: Western Wood Products Association (WWPA).
	C. Sizes: Nominal sizes as indicated on drawings, S4S.
	D. Moisture Content: S-dry or MC19.
	E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:
	A. Submit manufacturer's certificate that products meet or exceed specified requirements, in lieu of grade stamping.
	B. Grading Agency: Southern Pine Inspection Bureau, Inc. (SPIB).
	C. Grading Agency: Western Wood Products Association (WWPA).
	D. Sizes: Nominal sizes as indicated on drawings, S4S.
	E. Moisture Content: Kiln-dry or MC15.
	A. Communications and Electrical Room Mounting Boards: PS 1 A-D plywood, or medium density fiberboard; 3/4 inch thick; flame spread index of 25 or less, smoke developed index of 450 or less, when tested in accordance with ASTM E 84.  Painted one prime...
	A. Fasteners and Anchors:
	B. Die-Stamped Connectors: Hot dipped galvanized steel, sized to suit framing conditions.
	C. Sill Flashing: As specified in Division 07.
	D. Building Paper:  Asphalt-saturated organic felt complying with ASTM D 226, Type I (No. 15 asphalt felt), un-perforated.  Utilize to separate treated lumber from metal framing, connectors, or flashings.
	A. Treated Lumber and Plywood: Comply with requirements of AWPA U1 - Use Category System for wood treatments determined by use categories, expected service conditions, and specific applications.
	B. Fire Retardant Treatment:
	C. Preservative Treatment:

	PART 3 -  EXECUTION

	071700 - Bentonite Waterproofing - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	1. Geotextile/bentonite sheet waterproofing system.  Install at elevator pits and equipment pits at below grade / slab applications to make the building water tight.
	2. DIVISION 01 – Specifications
	3. DIVISION 03 – Cast-In-Place Concrete
	4. DIVISION 03 – Concrete Forms
	5. DIVISION 03 – Precast Structural Concrete Wall Panels
	6. DIVISION 07 – Joint Sealants
	7. DIVISION 22 – Plumbing and other Mechanical Penetrations
	8. DIVISION 26 – Conduit and other Electrical Penetrations
	1.2 PERFORMANCE REQUIREMENTS
	1.3 SUBMITTALS
	1. Waterproofing membranes, products, accessories, drawings of standards details for related project conditions and maintenance.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: Installing Company should have at least five (5) years of experience in work of the type required by this section, who can comply with manufacturer's warranty requirements, and who is an Approved Applicator as determined b...
	B. Manufacturer Qualifications:  Waterproofing membrane system and all accessory products shall be provided by a single manufacturer with a minimum of 30 years of experience in the direct production and sales of waterproofing systems. Manufacturer sha...
	E. Materials: Obtain waterproofing membrane with accessory products from a single manufacturer to assure material compatibility.

	1.5 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Delivery and Handling: Deliver materials in factory sealed and labeled packaging. Sequence deliveries to avoid delays, while minimizing on-site storage. Handle and store following manufacturer's instructions, recommendations and material safety dat...

	1.6 PROJECT CONDITIONS
	1.7 WARRANTY

	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Products in this Article are common to more than one system.  Delete items not used.
	B. Granular Bentonite:  Sodium bentonite clay containing a minimum of 90 percent montmorillonite (hydrated aluminum silicate), with a minimum of 90 percent passing a No. 20 (0.85-mm) sieve.
	C. Bentonite Mastic:  Trowelable consistency, bentonite compound, specifically formulated for application at joints and penetrations.
	D. Granular Bentonite Tubes:  Manufacturer's standard 2-inch- (50-mm-) diameter, water-soluble tube containing approximately 1.5 lb/ft. (2.2 kg/m) of bentonite; hermetically sealed; designed specifically for placing on wall footings at line of joint w...
	E. Preformed Waterstop:  Flexible strip of bentonite waterproofing compound in cartridge or coil form; designed specifically for vertical and horizontal joints in concrete construction.

	2.2 GEOTEXTILE/BENTONITE SHEETS
	A. Geotextile/Bentonite Waterproofing:  Minimum of 1.0 lb/sq. ft. (5 kg/sq. m) of bentonite clay granules between 2 layers of geotextile polypropylene fabric, one woven and one nonwoven, needle-punched and heat fused together.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. CETCO; Voltex.
	b. Carlisle Coatings & Waterproofing Inc.; CCW MiraCLAY.
	c. Or approved equal.



	2.3 INSTALLATION ACCESSORIES
	A. Molded-Sheet Drainage Panels:  Prefabricated, composite drainage panels, manufactured with a permeable geotextile facing laminated to a molded-plastic, three-dimensional sheet drainage core.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	2. Products:  Subject to compliance with requirements, provide one of the following:
	a. CETCO; Aquadrain.
	b. Carlisle Coatings & Waterproofing Inc.; CCW MiraDRAIN.
	c. Or approved equal.

	3. Drainage panels to drain to perimeter footing drain.  Footing drain to be tied into the storm drainage system below grade to a compliant discharge point.

	B. Termination Bar:  Extruded-aluminum or formed-stainless-steel bars with upper flange to receive sealant.
	C. Plastic Protection Sheets:  Polyethylene sheeting complying with ASTM D 4397; thickness as recommended in writing by waterproofing manufacturer to suit application but at least 6 mils (0.15 mm) thick.
	D. Fasteners:  Case-hardened nails or hardened-steel, powder-actuated fasteners.  Depending on manufacturer's written requirements, provide 1/2- or 1-inch- (13- or 25-mm-) diameter washers under fastener heads.
	E. Sealants:  As recommended in writing by waterproofing manufacturer.  Comply with requirements specified in Division 07 Section "Joint Sealants."
	F. Tapes:  As recommended in writing by waterproofing manufacturer for joints between sheets or panels.
	G. Adhesive:  Water-based adhesive used to secure membrane to both vertical and horizontal surfaces.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	3.2 PREPARATION
	3.3 INSTALLATION, GENERAL
	1. Apply linear joint-sealing tubes, bentonite mastic, or both at changes of plane, construction joints in substrate, projections, and penetrations.
	2. Apply granular bentonite around penetrations in horizontal surfaces according to manufacturer's written instructions.

	3.4 GEOTEXTILE/BENTONITE SHEET INSTALLATION
	1. Install a layer of waterproofing sheets under footings, grade beams, and pile caps; or continue waterproofing through key joints between footings and foundation walls, and extend a minimum of 8 inches (200 mm) up or beyond perimeter slab forms.

	3.5 FIELD QUALITY CONTROL
	A. Inspection:  Arrange for manufacturer's representative to inspect completed installation and provide written report that installation complies with manufacturer's written instructions.
	1. Remove and replace applications of bentonite waterproofing where inspection indicates that it does not comply with specified requirements.

	B. Perform additional testing and inspecting, at Contractor's expense, to determine compliance of replaced or additional work with specified requirements.

	3.6 CLEAN UP
	A. In areas where adjacent finished surfaces are soiled by work of this Section, consult manufacturer of surfaces for cleaning advice and conform to their recommendations and instructions.
	B. Remove all tools, equipment and remaining product on-site.
	C. Dispose of section work debris and damaged product following all applicable regulations and legal restrictions.
	D. Comply with waste management requirements and recycling program.
	END OF SECTION



	072100 - Thermal Insulation - TMD5 - MUB - phD
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following:
	1. Board Insulation under slabs-on-grade.
	2. Concealed building thermal batt insulation where indicated for thermal control in soffits.
	3. Sound batts for interior partition walls.
	4. Spray foam or Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall and roof.
	5. Vapor retarders.

	B. Accessories for building insulation include but are not limited to the following:
	1. Adhesive for bonding insulation.
	2. Mechanical anchors.
	3. Vapor retarders

	C. Related Sections:
	1. Division 01 – Specifications
	2. DIVISION 03 – Cast-In-Place Concrete
	3. DIVISION 03 – Precast Structural Concrete Floor Planks
	4. DIVISION 03 – Precast Structural Concrete Wall Panels
	5. DIVISION 05 - Structural Steel
	6. DIVISION 05 - Metal Fabrications
	7. DIVISION 06 - Rough Carpentry
	8. DIVISION 07 – Fire Resistive Joint Systems
	9. DIVISION 07 – Firestop Systems
	10. DIVISION 07 - Joint Sealers
	11. DIVISION 08 - Aluminum Framed Entrances and Storefronts
	12. DIVISION 08 – Hollow Metal Doors and Frames
	13. DIVISION 08 - FRP Doors
	14. DIVISION 09 - Gypsum Board Assemblies
	15. DIVISION 09 - Suspended Acoustical Ceilings


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM); Current editions as approved by Architect
	1. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation.
	2. ASTM C 578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation;
	3. ASTM C 665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing;
	4. ASTM D 2842 - Standard Test Method for Water Absorption of Rigid Cellular Plastics;
	5. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2008.
	6. ASTM E 136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750 Degrees C;
	7. ASTM C 1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Insulation Board.
	8. ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES and as modified below:
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data:  Provide data on product characteristics, performance criteria, and product limitations for each product indicated.
	2. Product test reports.
	3. Research / evaluation reports.
	4. Manufacturer's Installation Instructions:  Include information on special project and environmental conditions required for installation and installation techniques.
	5. Provide coordination details showing interface between other adjacent systems.  Example: vapor barrier system, insulation below slab, waterproofing system, and radiant heat floor system.
	6. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

	C. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility:  Furnish each insulation type from one manufacturer for entire Project, unless otherwise acceptable to Architect.
	B. Thermal Conductivity: Thicknesses indicated are for thermal conductivity (k-value at 75(F) per inch thickness specified for each material.  Provide adjusted thicknesses for equivalent use of material having a different thermal conductivity.  Where ...
	C. Fire-Test-Response Characteristics:  Provide insulation and related materials with the fire-test-response characteristics indicated, as determined by testing identical products per ASTM E 84 for surface-burning characteristics, by UL or another tes...
	D. Comply with UL assembly requirements and ratings.
	E. American Society for Testing and Materials (ASTM).
	F. Federal Specifications (FS).

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Delivery, Storage and Protection:  Comply with Division 01.
	1. Identify products with appropriate markings of applicable testing and inspecting organization.
	2. Deliver insulation to project site in manufacturer’s original containers indicating thickness, type, fire, acoustical and thermal characteristics of material being supplied.
	3. Storage:  Store insulation delivered to Site off ground or floor slab and fully protected from damage, weather, and ground water at all times. Provide under cover at all times.
	4. Protection from Deterioration:  Do not allow insulation materials to become wet of soiled, or covered with ice or snow.  Comply with manufacturer’s recommendations for handling, storage and protection during installation.  Protect plastic insulatio...
	5. Fire Hazard Protection:  Do not deliver plastic insulation materials to Site ahead of time of installation.  Protect at all times against ignition.  Complete installation and concealment of plastic materials as rapidly as possible in each area.
	6. Mold Prevention:  Comply with Division 01.
	a. Protect insulation products from exposure to moisture.



	1.6 PROJECT CONDITIONS
	A. Mold Prevention:  Comply with Division 01.  Provide temporary heating and ventilation as required to keep insulation products dry during construction operations.

	1.7 SEQUENCING
	A. Mold Prevention:  Comply with Division 01.
	B. Schedule and sequence work to protect products from exposure to moisture and mold growth.

	PART 2 -  PRODUCTS
	2.1 INSULATING MATERIALS
	A. General:  Provide insulating materials that comply with requirements and with referenced standards and, for preformed units, in sizes to fit applications indicated, selected from manufacturer's standard thicknesses, widths, and lengths.
	B. Insulation Materials:  Use of chlorofluorocarbons (CFCs) not allowed.
	C. Roof Insulation Board Below Sloped Metal Roof:
	1. Closed-cell HCFC FREE “Green” polyisocyanurate foam core manufactured using HCFC, AC-Ultra Hydrocarbon blowing agent, and integrally laminated to heavy non- asphaltic fiber-reinforced felt facers; comply with FM 1-90 wind uplift classification; com...
	a. ACFoam-II by Atlas Roofing Products
	b. Other products include:
	1) H-Shield by Hunter Products
	2) HP-H Polyiso Insulation by Carlisle
	3) Or approved equal.


	2. Provide flat and, or tapered insulation board to suite applications specified on contract documents.
	3. Closed-cell polyiso foam core integrally laminated to heavy, durable and dimensionally stable inorganic coated-glass facers.
	4. Provide 2” and 2.5” thickness for a total thickness of 4.5”.  Stagger seams.
	5. Providing long-term thermal resistance (LTTR) values from 5.7 per inch.
	6. Provide 4' x 8' panels.
	7. Install below metal panel roofing system in roof system specified on drawings.  Provide certification from metal roof manufacturer accepting insulation product for use with their roof system.
	8. Product Characteristics:
	a. ASTM C 1289, Type II, Class 1
	b. Miami-Dade County, Florida Product Control No. 00-0208.04
	c. NYC MEA #107-01-M
	d. California State Insulation Quality Standards and Title 25 Foam Flammability Criteria (License #TC 1231)
	e. IBC, NBC, UBC and SBC Sections on Foam Insulation (Chapter 26)
	f. CFC-, HCFC-, and HFC-free foam blowing technology with zero ozone depletion potential (ODP) and zero (negligible) global warming potential (GWP).
	g. Board products to comply with ASHRAE 90.1 Standards for Model Energy Code.
	h. GREENGUARD Environmental Institute’s highest rating of 4 Highly Resistant to Mold Growth. This GREENGUARD test method is conducted in accordance with ASTM D 6329 and rates materials for susceptibility for microbial growth. The test was conducted on...
	i. Polyiso board to be tested for VOC and formaldehyde emissions, in which reported emissions were below the maximum emission levels allowed under both the GREENGUARD and GREENGUARD Schools and Children criteria. Polyiso insulation materials are all v...


	D. Below Slab Insulation:
	1. Staff Side of MUB - Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV with maximum flame-spread and smoke-developed indices of 75 and 450, respectively.  Comply with ASTM E84 and UL listed.
	a. Thermal resistance (R) at 75 deg. with 90% lifetime limited warranty on thermal resistance for 1-inch thickness:  5.0 value minimum.
	b. Blowing agent formulation: Shall be zero ozone depleting
	c. Indoor Air Quality:  Compliance certified by independent third party such as GREENGUARD Indoor Air Quality Certified® and/or GREENGUARD Children and Schools Certified℠
	d. Recycle Content: Minimum 20%, certified by independent third party such as Scientific Certification Systems
	e. Compressive resistance at 10 percent deformation or yield:  25.0 psi minimum.
	f. Density:  2.0 lb/cu. ft. minimum.
	g. Water Absorption:  Max .3% by volume
	h. Flame spread (ASTM E84):   less than 75.
	i. Smoke Developed Index(ASTM E84):  450 or less
	j. Fuel contributed (ASTM E 84): less than 100.
	k. UL listed.
	l. Board Size:  24” x 96” inch at perimeter below the slab.
	m. Board Thickness:  2”, unless otherwise indicated on drawings.
	n. Board Edges:  Square edge.
	o. Board Density:  1.55 lb/cu ft
	p. Thermal Conductivity (k factor) at 40 degrees F (5 degrees C):  0.18
	q. Warranty: Limited lifetime warranty covering all ASTM C578 physical properties

	2. Manufacturers:  As a Basis of design, details and specifications have been based on the following products:
	a. Extruded Polystyrene Insulation @ Office Areas:
	1) “Formular 250” by Owens-corning Corp., Toledo, Ohio.
	Other acceptable manufacturers upon compliance review include:
	a) “Styrofoam Brand Square Edge” by Dow Chemical Co., Midland, Michigan
	b) Pactiv Building Products Division – Green guard.
	c) Or approved equal.



	3. Garage Areas with Radiant Heat in MUB - Extruded Polystyrene Board Insulation:  Comply with ASTM C 578, Type VI, 40 psi minimum compressive strength, 1.80 lb/cu. ft. (29 kg/cu. m).
	a. Thermal Resistance: (180 day real-time aging as mandated by ASTM C578, measured per ASTM C 518 at mean temperature of 75F): R-5.0, 5.6 per inch of thickness, with 90% lifetime limited warranty on thermal resistance.
	b. Blowing Agent Formulation: Zero ozone depleting.
	c. Surface Burning Characteristics (ASTM E 84):  Flame spread less than 25, smoke developed less than 450, certified by independent third party such as Underwriters Laboratories (UL).
	d. Indoor Air Quality:  Compliance certified by independent third party such as GREENGUARD Indoor Air Quality Certified® and/or GREENGUARD Children and Schools Certified℠.
	e. Recycled Content: Minimum 20%, certified by independent third party such as Scientific Certification Systems.
	f. Warranty: Limited lifetime warranty covering all ASTM C578 physical properties.
	g. Board Size:  4 ft. wide by 8 ft. long below slab.
	h. Board Thickness:
	i. Board Thickness:  2” min, unless otherwise indicated on drawings.
	j. Board Edges:  Square edge.

	4. Manufacturers:  As a Basis of design, details and specifications have been based on the following products:
	a. Extruded Polystyrene Insulation @ Garage Areas with Radiant Heat:
	1) “Formular 400” by Owens-corning Corp., Toledo, Ohio.
	2) Other acceptable manufacturers upon compliance review include:
	a) “Styrofoam HighLoad 40” by Dow Chemical Co., Midland, Michigan
	b) Pactiv Building Products Division – Green guard.
	c) Or approved equal.




	E. Glass-Fiber Batt Insulation:
	1. Unfaced, Flexible Glass-Fiber Batt Insulation: ASTM C665, Type I; with maximum flame-spread and smoke developed indices of 25 and 50, per ASTM E84.  Formaldehyde-Free product, approx. 50% recycled content, Greenguard compliant.
	2. Fill cavity or voids with insulation.  Match framing thickness.
	3. R: Value in R-15 with 3.5” thickness min.
	4. R: Value in R-21 with 5.5” thickness min.
	5. R: Value in R-25 with 8” thickness min.
	6. R: Value in R-30 with 9.5” thickness min.
	7. Manufacturers:  As a basis of design, details and specifications have been based on following products:
	a. Un-Faced blanket Insulation: (Blankets without membrane facing)
	1) “Ecotouch Pink Fiberglas Insulation with PureFiber technology”: by Owens-Corning Fiberglass Corp.  Toledo, Ohio.
	2) “Thermal-SHIELD Free Formaldehyde-Free, Unfaced Fiber Glass Thermal Insulation” by Johns Manville Insulations, Commercial Division.
	3) “Commercial Blanket Insulation” by Certain-Teed Corp., Valley Forge, Pennsylvania.
	4) Or approved equal.



	F. Sound-Control Blankets:  Glass fibers and resinous binders formed into un-faced flexible blankets; complying with requirements of ASTM C 665 for Type I insulation and following:
	1. Flame spread (ASTM E84): less than 75
	2. UL listed
	3. Fill cavity or voids with insulation.  Match framing thickness.
	4. Bunk Rooms - Install 5.5” thick sound batts above ceilings in Bunk Rooms Only.  Box out around light fixtures.  Infill all wall cavities with sound batts to match the wall thickness.
	5. Manufacturers:  As a basis of design, details and specifications have been based on following products:
	a. Sound-Control Blanket:
	1) “Sound Attenuation Batts Fiber Glass” by Owens Fiberglass Corp., Toledo, Ohio
	2) “Sound Control Batts” by Johns Manville Corp.,
	3) “CentraPro AcoustaTherm Batts” by Certain-Teed Corp., Valley Forge, Pennsylvania.
	4) Or approved equal.



	G. Mineral-fiber blanket insulation consisting of fibers manufactured from slag or rock wool:
	1. Utilize in fire rated applications, at wall penetrations, top of wall terminations, floor penetrations or where required by code to maintain rating.
	2. Similar to “Therma Fiber Fire Blankets” or “Therma Fiber Safing Insulation” by Certainteed or approved equal.  Utilize for rated wall applications in accordance with the UL or Gypsum Association test rating assembly requirements.  Product is to be ...
	3. NFPA 220 non-combustible product.
	4. ASTM C665 and ASTM E814 tested.


	2.2 VAPOR BARRIERS & RETARDERS
	A. Vapor Barrier below slab on grade must have the following qualities:
	1. Permeance:   ASTM E 1249  0.012 perms or lower
	2. Water Vapor Barrier:  ASTM E 1745   Meets Class A (Plastics)
	3. The vapor barrier membrane shall have a water-vapor transmission rate no greater than 0.01 gr./ft2/hr/inch Hg when tested in accordance with ASTM E96.  The vapor barrier shall be placed over prepared base material where indicated below slabs on gra...

	B. Vapor Barrier:  Provide the following products if not specified in Cast in Place Concrete.
	1. As a basis of design, details and specifications have been based on following products or approved equal:
	a. Stego Wrap (15 mil) Vapor Barrier by Stego Industries LLC
	b. Pre-moulded Membrane with PLASMATIC CORE by W.R. Meadows
	c. Zero Perm by Alumiseal
	d. VaporBlock (15 mil) by Raven Industries
	e. Or approved equal.
	f. Refer to Division 03.


	C. ACCESSORIES
	1. Seam Tape
	a. Tape must have the following qualities:
	1) Water Vapor Transmission Rate  ASTM E 1249,  0.3 perms or lower

	b. Seam Tape:
	1) Similar to Stego Tape by Stego Industries LLC, San Juan Capistrano, CA (877) 464-7834 www.stegoindustries.com or approved equal.


	2. Vapor Proofing Mastic
	a. Mastic must have the following qualities:
	1) Water Vapor Transmission Rate ASTM E 1249,  0.3 perms or lower

	b. Mastic
	1) Similar to Stego Mastic by Stego Industries LLC, San Juan Capistrano, CA (877) 464-7834 www.stegoindustries.com or approved equal.


	3. Pipe Boots
	a. Construct pipe boots from vapor barrier material, pressure sensitive tape and/or mastic per manufacturer’s instructions.


	D. PREPARATION
	1. Ensure that subsoil is approved by geotechnical firm.
	2. Level and tamp or roll aggregate, sand or tamped earth base.

	E. INSTALLATION
	1. Install Vapor Barrier/Retarder:
	a. Installation shall be in accordance with manufacturer’s instructions.
	b. Lap Vapor Barrier/Retarder over thru wall flashing, footings, or seal to foundation walls based on details and conditions encountered.  Comply with manufacturer’s warranty requirements.
	c. Overlap joints 6 inches and seal based on manufacturer’s requirements.
	d. Seal all penetrations (including pipes) per manufacturer’s instructions.
	e. No penetration of the Vapor Barrier/Retarder is allowed except for reinforcing steel and permanent utilities.  Seal all penetrations using standard details.
	f. Repair damaged areas by using patches provided by Vapor Barrier/Retarder manufacturer.
	g. Coordinate installation of the system with adjacent systems including insulation system and waterproofing installations.  Provide coordinated transition details with submittals.


	F. Vapor-Retarder Fasteners:  Utilize product approved by vapor barrier manufacturer for fastening and seaming the system.  Comply with manufacturer’s installation requirements.
	G. Single-Component Non-sag Sealant:  Utilize product approved by vapor barrier manufacturer for the system to seal around perimeter edges and terminations of dissimilar materials.  Comply with manufacturer’s installation requirements.

	2.3 AUXILIARY INSULATING MATERIALS
	A. Spray Applied Filler Foam Products, include but are not limited to the following:
	1. Provide general use spray foam to restrict air infiltration and create water resistant seal at non-fire-rated, non-structural uses including:
	a. Pipe/cable/HVAC penetrations and electrical junction boxes, blank openings, gaps and cracks, metal decking seams, base plate cracks, concrete formwork, general insulating.
	b. Product complies with Air Leakage in accordance with ASTM E 283 and Pressure Build in accordance with AAMA 812-04.
	c. Temperature performance of product allows it to be applied in extreme conditions ranging from 32-95 degress Farenheit.
	d. Identifiable orange color, with dispensers to allow precision installation with minimal waste.
	e. Product provides an excellent sound barrier, with high-quality valve limits pressure loss, prolongs shelf life and minimizes waste.
	f. Product contains no CFC’s.
	g. The product shall be VOC compliant.
	1) As a basis of design provide product similar to: CF-AS CJP All Seasons Crack and Joint Insulating Foam, by Hilti or approved equal.


	2. Low Pressure Filler Foam around the perimeter openings of window, door frames, and general openings (tested in accordance with AAMA 812). Product for reducing air, sound, dirt, and water infiltration. Complies with ASTM C 1620, for foam sealants.
	a. CF-AS CJP All Seasons Crack & Joint Insulating Foam
	b. Provide Low Pressure Filler Foam around the perimeter openings of window, door frames, and general openings (tested in accordance with AAMA 812). Product for reducing air, sound, dirt, and water infiltration. Complies with ASTM C 1620, for foam sea...
	c. The product shall be VOC compliant.
	d. The product shall not contain formaldehyde.
	1) As a basis of design provide product similar to: CF 812 Window & Door Pro, by Hilti or approved equal.



	B. Spray Foam Products:
	1. Provide general use spray foam to where noted:
	a. Large quantity applications - Provide a closed cell spray foam product similar to BASF “Comfort Foam” or approved equal where noted on drawings at top of wall and similar concealed conditions.  Provide protection of foam in accordance with code req...
	b. Small quantity applications - Provide a closed cell spray foam product similar to Versi-Foam Systems “1 Class I, 9 Class I, 15 Class I, and to Class I by RHH Foam Systems, Inc. www.rhhfoamsystems.com, or approved equal.  Provide system classificati...


	C. Adhesive for Bonding Insulation @ Cavity Walls:  Product with demonstrated capability to bond insulation securely to substrates indicated without damaging insulation and substrates.  As recommended by Insulation Manufacturer complying with fire res...
	D. Utilize Manufacturer’s recommended tape to seal all joints between boards, panels, and batts.
	E. Mechanical Anchors: Type and size shown or, if not shown, as recommended by insulation manufacturer for type of application shown and appropriate for site conditions and substrate.
	1. Wall Locations: Utilize anchoring plates and compatible adhesive to fasten product in place.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer/Applicator):  Examine conditions under which products of this section are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contracto...
	B. When Installer confirms conditions are acceptable to ensure proper and timely installation of the proposed products and confirms requirements for applicable warranty or guarantee can be satisfied; submit to General Contractor written confirmation, ...
	1. Verify that work of other trades which will be covered by insulation is complete, approved, and tested.

	C. Mold Prevention:  Comply with Division 01 Sections.  Do not install wet insulation, insulation adjacent to wet materials, or insulation in wet conditions.
	D. Clean substrates of substances harmful to insulations or vapor barriers, including removal of projections, which might puncture vapor barriers.
	E. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates are ready to receive insulation and adhesive.
	F. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or substances that may impede adhesive bond.

	3.2 INSTALLATION
	A. General:  Install insulation to comply with insulation manufacturer's written instructions applicable to products and application indicated.
	B. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement of seal at joints and tape butt joints.
	C. BOARD INSTALLATION UNDER CONCRETE SLABS
	1. Place insulation under slabs on grade after base for slab has been compacted.  Coordinate with vapor retarder installation and other below grade systems including waterproofing, and mechanical systems.
	2. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
	3. Prevent insulation from being displaced or damaged while placing vapor retarder and placing slab.
	4. Install boards vertically and horizontally at foundation perimeter.
	5. Place boards over prepared sub-grade at perimeter of slab prior to placement of concrete.  Fit tight to inside face of foundation wall.  Continue with adhesive-applied board up the inside face of foundation wall for full depth of slab, using this s...
	6. Prevent insulation from being displaced or damaged while placing slab.
	7. Place boards to maximize adhesive contact.
	8. Butt edges and ends tightly to adjacent boards and to protrusions.
	9. Extend boards over expansion joints, un-bonded to foundation on one side of joint.
	10. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.
	11. Protect top surface of perimeter under-slab insulation from damage during concrete work by applying suitable protection board suggested by manufacturer.
	12. Install in compliance with manufacturer’s installation requirements.

	D. Installation of General Building Insulation:  Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive to provide perman...
	E. Air / Vapor Barrier General:  Coordinate installation of insulation material with Air / Vapor Barrier installation.  Extend vapor barrier to extremities of areas to be protected from vapor transmission.  Secure in place with adhesives or other anch...
	1. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor barriers with approved tape or sealant to create an airtight seal between penetrating objects and vapor barrier.
	2. Repair tears or punctures in vapor barriers immediately before concealment by other work.  Cover with vapor barrier tape or sealant.

	F. Installation at Metal Studs:  Seal all voids and seams in walls with approved spray foam.  Before installing vapor barrier, apply sealant to metal framing including runner tracks, metal studs, and framing around door and window openings.
	1. Install mineral-fiber blankets in cavities formed by framing members according to the following requirements:
	2. For metal-framed wall cavities where cavity heights exceed 96 inches support un-faced blankets mechanically and support faced blankets by taping stapling flanges to flanges of metal studs.
	3. Install board insulation on concrete substrates and water proofing products with approved adhesive or as required by the substrate manufacturer.
	4. Install board insulation in curtain-wall construction where indicated on Drawings according to curtain-wall manufacturer's written instructions.
	5. Fill voids at window openings with approved spray foam in accordance with manufacturer’s instructions.  Fill all voids and leave no air gaps.
	6. Install insulation where it contacts perimeter fire-containment system to prevent insulation from bowing under pressure from perimeter fire-containment system.
	7. Stuff glass-fiber, loose-fill insulation into miscellaneous voids and cavity spaces where shown or required to make installation complete.  Compact to approximately 40 percent of normal maximum volume equaling a density of approximately 2.5 lb/cu. ft.

	G. Installation: Comply with manufacturer’s requirements for all products and installation instructions to maintain warranty.

	3.3 PROTECTION
	A. Protect installed insulation and vapor barrier from harmful exposure and physical abuse until coverage by permanent concealing work.  Advise Contractor of exposure hazards, including possible sources of deterioration and fire hazard.
	B. Mold Prevention:  Comply with Division 01 requirements.
	C. Dispose of all materials legally and in accordance with local jurisdiction requirements.
	D. Comply with recycling program and waste management procedures.
	E. Remove trash and construction debris from insulation surface prior to application of roofing membrane.
	F. Do not leave installed insulation exposed to weather. Cover and waterproof with completed roof system immediately after installation.
	G. Temporarily seal exposed insulation edges at the end of each day.
	H. Remove and replace installed insulation that has become wet or damaged with new insulation.
	I. Protect installed insulation and roof system at the end of each day and upon completion.
	J. Dispose of all waste legally and in accordance with local jurisdiction requirements.
	K. Comply with waste management and recycling program requirements.
	END OF SECTION



	072400 - EIFS System - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to the following:  Direct applied EIFS soffit system consisting of vapor barrier (VB), base coat, reinforcing mesh and finish coat applied to glass mat faced gypsum board. The glass mat faced gypsum board i...
	1. This system is intended for use in commercial construction.
	2. Provide movement joints in perimeter against dissimilar materials and at a 30’ on center spacing.  Joints are to extend thru the framing and sheathing substrate.
	3. Heavy texture finishes is preferred and provide two coats of base coat to minimize the effects of planar irregularities and to improve appearance of the textured finish.
	4. Provide joints at areas of stress and at intervals to accommodate thermal movement as with conventional stucco assemblies.

	B. Related Sections:
	1. DIVISION 01 - Specification
	2. DIVISION 03 – Pre-Cast Structural Concrete
	3. DIVISION 05 – Cold-Formed Metal Framing
	4. DIVISION 07 – Metal Roof Panels
	5. DIVISION 07 – Sheet Metal Flashing and Trim
	6. DIVISION 07 – Joint Sealants
	7. DIVISION 09 - Gypsum Board


	1.2 REFERENCES
	A. ASTM Standards:
	1. C 150 - Specification for Portland Cement
	2. C 297 - Standard Test Method for Flatwise Tensile Strength of Sandwich Constructions
	3. C 1177 - Specification for Glass Mat Gypsum for Use as Sheathing
	4. D 1784 - Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds
	5. D 3273 - Test for Resistance to Growth of Mold on the Surface of Interior Coatings in an Environmental Chamber
	6. E 84 - Test Method for Surface Burning Characteristics of Building Material
	7. E 2486 - Test Method for Impact Resistance of Class PB and PI Exterior Insulation and Finish Systems (EIFS)
	8. G 153 - Practice for Operating Light-Exposure Apparatus (Carbon-Arc Type) With and Without Water for Exposure of Nonmetallic Materials

	B. Gypsum Association:
	1. GA-600  Fire Resistance Design Manual
	2. GA-253  Application of Gypsum Sheathing
	3. GA-254  Fire Resistant Gypsum Sheathing

	C. ICC Evaluation Service
	1. AC 59, Acceptance Criteria for Direct-Applied Exterior Finish Systems (DEFS)


	1.3 DESIGN REQUIREMENTS
	A. Design for maximum allowable system deflection, normal to the plane of the soffit, of L/360.
	1. Design for wind load in conformance with code requirements.
	2. Positive and Negative Wind-Load Performance:  Capability to withstand wind load requirements required by the International Building Code, NJ Edition, 2009.

	B. Design minimum 3/8 inch wide expansion joints in the system where they exist in the substrate or supporting construction, at a minimum of every 30 feet up to a maximum area of 900ft2, and where the system adjoins dissimilar construction or material...
	C. Design minimum 3/8 inch (9 mm) wide perimeter sealant joints at the soffit/wall transition and around all penetrations through the system (lights, vents, etc.).
	D. Specify compatible backer rod and sealant, or suitable accessories for system terminations or joints.

	1.4 PERFORMANCE REQUIREMENTS
	A. System Performance
	B. Component Performance - Finishes
	C. * No deleterious effects: no cracking, checking, crazing, erosion, rusting, blistering, peeling or       delamination.

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer's technical data for each component of system specified, including product specifications and installation instructions.
	1. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...

	C. Shop Drawings:  Include plans, elevations, sections, details, penetrations, terminations, fasteners, and attachments to other work.
	D. Samples:  For each product provide color and texture samples requested by Architect.
	1. Initial Selection:  Submit manufacturer's color sheets and small-scale samples indicating manufacturer's full range of colors and textures for selection by Architect.
	2. Verification:  Submit 8-inch x 8-inch samples for each finish, color, and texture selected; prepare samples using same tools and techniques intended for actual work.

	E. Field quality-control test reports.
	F. Product certificates and test reports.
	G. Research / evaluation reports.
	H. Maintenance data.
	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	K. Quality Control Submittals:
	1. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer indicating compliance with applicable “Qualifications” requirements specified below.
	2. Installer Experience Listing:  Submit list of completed projects using products proposed for this Project, including owner’s contact and telephone number for each project, demonstrating compliance with requirements specified below.


	1.6 QUALITY ASSURANCE
	A. Manufacturer requirements:
	1. System manufacturer for a minimum of twenty five (25) years.
	2. ISO 9001:2008 Certified Quality System.
	3. ISO 14001:2004 Certified Environmental Management System
	4. Firm regularly engaged in manufacturing products for specified systems, and with at least five (5) years successful experience in applications similar to that required for this Project.

	B. Installer Qualifications:  Certified in writing by manufacturer to install manufacturer's system using trained workers.
	1. Engaged in application of the specified Finish System for Soffits or similar systems for a minimum of three (3) years.
	2. Knowledgeable in the proper use and handling of specified materials and the installation of plaster soffit and ceiling assemblies.
	3. Employ skilled mechanics who are experienced and knowledgeable in plastering application for soffits, and familiar with the requirements of the specified work.
	4. Successful completion of minimum three (3) projects of similar size and complexity to the specified project.
	5. Provide the proper equipment, manpower and supervision on the job site to install the system in compliance with the manufacturer’s published specifications and details and the project plans and specifications.

	C. Source Limitations:  Obtain products through one source from a single manufacturer and from sources approved by the manufacturer as compatible with system components.
	D. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for fabrication and installation.
	1. Build mockups specified for systems specified.
	2. Locate 4 ft. x 4 ft. panels with all system components and expansion joint assemblies on Site in location as directed by Architect, and demonstrate proposed range of color, texture, and workmanship expected in completed work.
	3. Obtain Architect's review of mock-ups before start of final work; retain and maintain mock-ups during construction for comparison with completed work until removal is directed by Architect.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	E. Pre-installation Conference:  As required by Architect, conduct conference at Project site.  Perform a pre-installation meeting / conference and coordinate installation with CFMF systems, gypsum board systems, precast wall panels, metal roof system...

	1.7 WARRANTY
	A. Provide a minimum warranty as follows:  Exterior Soffit - (10) year warranty – EIFS System or approved equal.
	B. The manufacturer’s warranty is to include material and labor costs to replace system in the event of defects.

	1.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.  Issue tests to Architect and Owner’s Representative.
	B. Inspections
	1. Provide independent third party inspection.
	2. Conduct inspections in accordance with code requirements, contract documents, and to fulfill warranty requirements.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver products in original, unopened packages with manufacturer's labels identifying products legible and intact.
	B. Storage and Protection:  Store materials inside and under cover; keep dry and protected from weather, direct sunlight, surface contamination, aging, corrosion, damaging temperatures, damage from construction traffic, and other causes.  Stack insula...
	C. Protect coatings (pail products) from freezing and temperatures in excess of 90(F (32( C). Store away from direct sunlight.
	D. Protect portland cement based materials (bag products) from moisture and humidity. Store under cover and off the ground in a dry location.
	E. Store gypsum board materials inside and protect from damage by the elements.  Protect ends, edges, and faces of boards from damage and surface contamination.

	1.10 PROJECT/SITE CONDITIONS
	A. Environmental Conditions:  Do not install system when ambient outdoor temperatures are 38 deg. F. and falling, unless temporary protection and heat are provided to maintain ambient temperatures above 38 deg. F. during installation of wet materials ...
	B. Maintain ambient and surface temperatures above 40(F (4(C) during application and for 24 hours after set of base coat and finish materials.
	C. Provide supplementary heat for installation in temperatures less than 40(F (4(C) such that required temperatures are maintained.  Prevent concentration of heat on the uncured base coat and finish coat and vent fumes and other products of combustion...
	D. Provide protection of soffit board, base coat, or primed base coat from contact with oils, salts, or other surface contamination from the atmosphere that could adversely affect adhesion.
	E. Provide protection of surrounding areas and adjacent surfaces from application of materials.

	1.11 SEQUENCING AND SCHEDULING
	A. Sequence installation of system with related work specified in other sections to ensure that wall assemblies, including flashing, trim, and joint sealers, are protected against damage from weather, aging, corrosion, and other causes.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  The design for EIFS is based on The STO Corporation for the following locations:
	1. Exterior Soffit System:  Sto Quik Gold Soffit system or approved equal consisting of base coat, reinforcing mesh and finish coat applied to glass mat faced gypsum board. The glass mat faced gypsum board is attached to framing in weather protected a...
	2. Other Equivalent Products include:
	a. Provide Dryvit;
	b. Or approved equal.



	2.2 MATERIALS
	A. Compatibility:  Provide substrates, adhesive, vapor barrier, trim, fasteners, reinforcing meshes, base and finish coat systems, sealants, and accessories that are compatible with one another and approved for use by EIFS manufacturer for Project.
	B. System Description:
	1. Exterior Soffit System over Sheathing:
	a. CFMF Framing
	b. Exterior Sheathing
	c. Vapor Barrier - Sto Guard with Vapor Seal
	d. Reinforcing Mesh – Standard Sto Mesh and Sto Detail Mesh
	e. Base Coat - Sto BTS – Plus (2) two layers to prevent telegraphing.
	f. Primer – Sto Primer
	g. Sto Finish – As selected by Architect from full range of options.


	C. CFMF Framing:  Support EIFS system using CFMF framing system designed by a licensed engineer in the state the project resides in.  Provide calculations and supporting documentation noting the system is designed to withstand the wind load pressures ...
	D. Exterior Sheathing:
	1. Manufacturer – Georgia Pacific, or approved equal.
	2. Product – Dens Glass Gold Exterior Sheathing panels for exterior soffit and wall system or approved equal.
	3. Thickness – Minimum 5/8” thick Glass Mat Faced Gypsum Board complying with ASTM C 1177, similar to Dens Glass Gold by GP or approved equal, see Division 07.
	4. Fastening - Fastened boards to framing @ 16” oc max.  Comply with wind load requirements for high wind zone area.
	5. Installation – Install in accordance with manufacturer’s requirements to meet wind load requirements and maintain warranty of system.

	E. Vapor Barrier - Primary Air Barrier Material: StoGuard VaporSeal or approved equal - ready-mixed flexible spray or roller applied waterproof air barrier and vapor barrier membrane material.
	1. Accessory Materials:
	a. Joint and Rough Opening Treatments
	1) Sto Gold Fill with StoGuard Mesh: ready mixed flexible trowel or spray applied air barrier material, or approved equal.
	2) StoGuard Rapid Seal™ with StoGuard Mesh: moisture cure elastomeric waterproof air barrier material (mesh not required at rough openings), or approved equal.
	3) Sto VaporSeal with StoGuard Fabric: flexible waterproof air barrier and vapor barrier membrane material, or approved equal.
	4) StoGuard Tape: self-adhering rubberized asphalt tape with polyester fabric facing (for rough openings only), or approved equal.

	b. Joint Reinforcements
	1) StoGuard Mesh: nominal 4.2 oz/yd2 (142 g/m2) self-adhesive, flexible, symmetrical, interlaced glass fiber reinforcing mesh, with alkaline resistant coating for compatibility with Sto materials, or approved equal.
	2) StoGuard Fabric: non-woven integrally reinforced cloth reinforcement, or approved equal.
	3) StoGuard RediCornerTM: non-woven integrally reinforced pre-formed cloth, or approved equal.

	c. Transition Membrane
	1) StoGuard Transition Membrane - flexible air barrier membrane for continuity at transitions: sheathing to foundation, dissimilar materials (CMU to frame wall), wall to balcony floor slab or ceiling, flashing shingle lap transitions, floor line defle...

	d. Sealant
	1) StoGuard RapidSeal – one component rapid drying waterproof air barrier material for sealing fish mouths, wrinkles, seams, gaps, holes, or other voids in StoGuard air barrier materials, or approved equal.

	e. Primers
	1) StoGuard Primer: rubber resin emulsion primer for use with StoGuard Tape to enhance adhesion and allow installation down to 35 degrees F, or approved equal.

	f. Auxiliary Materials
	1) Wet sealant: Refer to Division 07
	2) Pre-cured sealant tape: Dow 123 or approved equal
	3) Spray adhesive: 3M Super 77 Spray Adhesive or approved equal
	4) Spray foam: Dow Great Stuff for Gaps and Cracks or approved equal

	g. Patching and Leveling Material for Concrete and Masonry
	1) Sto Leveler: polymer modified cementitious patch and leveling material for prepared concrete and masonry surfaces for up to 3/8 inch or approved equal.
	2) Sto BTS Xtra: polymer modified lightweight cementitious patch and leveling material for prepared concrete and masonry surfaces for up to 1/8 inch or approved equal.



	F. Reinforcing Mesh:
	1. Sto Mesh or approved equal - nominal 4.5 oz./yd2 (153 g/m2), symmetrical, interlaced open-weave glass fiber fabric made with alkaline resistant coating for compatibility with Sto materials.
	2. Sto Detail Mesh or approved equal - nominal 4.2 oz/yd2 (143 g/m2), flexible, symmetrical, interlaced glass fiber fabric, with alkaline resistant coating for compatibility with Sto materials.

	G. Base Coat – (2) Two Layers - Sto BTS Plus, one-component, polymer-modified, cement based high build base coat with less than 33 percent portland cement content by weight.
	H. Primer: (Provide Primer based on finish and texture selection by Architect)
	1. Sto Primer Sand or approved equal - acrylic based tinted primer for roller application.
	2. Sto Primer Smooth or approved equal - acrylic based tinted primer for roller or spray application.

	I. Finish-Coat Materials:  Standard acrylic-based coating similar to STO-LIT Finish: as required for system specified.
	1. Textures:  Texture to be selected by Architect from manufacturer’s full range of options.  1.5 Medium Texture by STO is preferred or approved equal.  Final selection made by Architect after submission of samples.
	2. Color: as scheduled on drawings, if not scheduled, color will be selected by Architect from manufacturer's full range of colors.

	J. Mechanical Fasteners:  Corrosion resistant; consisting of standard washer attachments and fastener suitable for substrate for vinyl trim accessories thru sheathing and framing.
	K. Trim Accessories:  Standard trim accessories acceptable to the system manufacturer to make system complete and comply with the manufacturer’s warranty.  Provide starter trim / track made of PVC with perforated edge.  Size as required by field condi...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	1. Inspect sheathing application for compliance with manufacturer’s minimum installation requirements.
	2. Report deviations from the requirements of project specifications or other conditions that might adversely affect the installation to the General Contractor. Do not install EIFS system materials until deviations are corrected.


	3.2 INSTALLATION EIFS (Direct Coat)
	A. General:  Install EIFS System to comply with manufacturer’s written instructions applicable to products and application for each type of substrate.  Extend EIFS System in thickness indicated to entire area to receive system.  Remove projections tha...
	B. Sheathing:  Refer to Division 07 – Gypsum Board for exterior sheathing.  Replace weather damaged sheathing and repair damaged or cracked surfaces.
	1. Inspect sheathing surfaces for:
	a. Remove Contamination - algae, chalkiness, dirt, dust, efflorescence, form oil, fungus, grease, laitance, mildew or other foreign substances.
	b. Cracks - measure crack width and record location of cracks.
	c. Repair damage and deterioration.
	d. Moisture content and moisture damage - use a moisture meter to determine if the surface is dry enough to receive the coatings and record any areas of moisture damage.
	e. Compliance with specification tolerances - record areas that are out of tolerance (greater than 1/4 inch in 10-0 feet deviation in plane).


	C. Base Coat Application
	1. Apply base coat over the sheathing with proper spray equipment or a stainless steel trowel to a uniform thickness of approximately 1/16 inch. Apply base coat in strips of 40 inches and immediately embed reinforcing mesh into the wet base coat by tr...
	2. Install base coat and mesh over perforated flanges of accessories.  Do not install base coat and mesh over unperforated accessory flanges.
	3. The mesh must be fully embedded so that no mesh color shows through the base coat when it is dry. Feather mesh overlaps to avoid reading the mesh through the finish coating. Allow base coat to thoroughly dry before applying primer or finish.

	D. Finish Coat Application
	1. Apply finish directly over the primed base coat only after the base coat/primer has thoroughly dried. Apply the finish by spraying, or troweling with a stainless steel trowel, depending on finish specified. General rules for application of finishes...
	a. Avoid application in direct sunlight.
	b. Apply finish in a continuous application, always working to a wet edge.
	c. Weather conditions affect application and drying time. Hot or dry conditions limit working time and accelerate drying and may require adjustments in the scheduling of work to achieve desired results; cool or damp conditions extend working time and ...
	d. Do not install finish on accessories.  Install only over reinforced base coat or primed reinforced base coat.
	e. Float "R" (rilled texture) with a plastic trowel to achieve their rilled texture or approved equal.
	f. Do not install separate batches of finish side-by-side.
	g. Do not apply finish over irregular or unprepared surfaces, or surfaces not in compliance with the project specifications.


	E. Sealant Installation
	1. Seal all open joints in the finish system or penetrations into the soffit space with appropriate sealant in accordance with sealant manufacturer’s recommendations to prevent any water from getting into or behind the system.  Refer to Division 07 fo...

	F. Accessory and Joint Installation
	1. Install appropriate casing bead and joint accessories at system terminations in accordance with locations indicated or required to achieve conditions on contract documents.  Maintain a gap of minimum 3/8" between the accessory and abutments with di...
	2. Follow accessory manufacturer's instructions for accessory butt joints to maintain water tightness.
	3. Provide expansion joints in sheathing at minimum intervals of 30 feet up to a maximum area of 900 square feet, wherever the system abuts dissimilar construction or an existing joint occurs in construction. Fit sheathing snugly into accessories prio...

	G. Vapor Barrier Installation
	1. Surface Preparation Sheathing
	a. Remove and replace damaged sheathing.
	b. Spot surface defects such as over-driven fasteners, knot holes, or other voids in sheathing with knife grade joint treatment material.
	c. Spot fasteners with knife grade or coating joint treatment material.
	d. Glass Mat Faced Gypsum Sheathing in compliance with ASTM C 1177.
	e. Coordinate work with other trades to ensure air barrier continuity with connections at foundation, floor lines, flashings, lintels and shelf angles, openings and penetrations such as pipes, vents, windows and doors, masonry anchors, rafters or beam...
	f. Transition Membrane Detailing: detail transition areas with Transition Membrane to achieve barrier continuity.  For illustrations of installation, including complex geometries such as inside and outside corners, refer to the Manufacturers Guide Det...
	g. Floor line deflection joints up to 1 inch wide, static joints and transitions – sheathing to foundation, dissimilar materials (CMU to frame wall), flashing shingle lap transitions, wall to balcony floor slab or ceiling:
	1) Apply waterproof coating liberally to properly prepared surfaces with brush, roller, or spray.
	2) Place pre-cut lengths of Transition Membrane centered over the transition in the wet coating.  At changes in plane crease the membrane and similarly place the membrane material in the wet coating.
	3) Immediately top coat the membrane with additional coating and apply pressure with brush or roller to fully embed the membrane in the coating and achieve a smooth and wrinkle-free surface without gaps or voids.
	4) Apply coating liberally along all top horizontal edges on walls and along all edges on balcony floor slabs to fully seal the edges.
	5) Overlap minimum 2 inches at ends and adhere lap seams together with coating.  Shingle lap vertical seams and vertical to horizontal intersections with minimum 2 inch overlap.

	h. Movement joints up to 1 inch (25 mm) wide and up to + 50% movement: masonry control joints, through wall joints in masonry or frame construction
	1) Insert backer rod sized to friction fit in the joint (diameter 25% greater than joint width).
	2) Recess the backer rod uniformly from the face of the joint ¼ inch for joints with + 25% movement, 3/8 inch for joints with +37.5% movement, or ½ inch for joints with + 50% movement.
	3) Apply the waterproof coating liberally to properly prepared surfaces with brush, roller, or spray along each side of the joint.
	4) Immediately place the membrane by looping it into the joint against the backer rod surface to provide slack.
	5) Embed the membrane in the wet coating along the sides of the joint by top coating with additional coating material and applying pressure with a brush or roller.

	i. After the membrane installation is complete and the waterproof coating is dry:
	1) Apply a final liberal coat of the waterproof coating to all top horizontal edges on walls to ensure waterproofing integrity.  Similarly apply coating at all edges on balcony floor slabs.
	2) Inspect the installed membrane for fish mouths, wrinkles, gaps, holes or other deficiencies.  Correct fish mouths or wrinkles by cutting, then embedding the area with additional coating applied under and over the membrane.
	3) Seal gaps, holes, and complex geometries at three dimensional corners with approved waterproof coating / membrane.

	j. Opening Protection
	1) Install rough opening protection into and around rough openings.  Refer to manufacturer’s details and applicable manufacturer’s product bulletins.

	k. Sheathing Joints
	1) Install joint treatment material with applicable reinforcement over sheathing joints.  Refer to manufacturer’s details and applicable manufacturer’s product bulletins.


	2. Waterproof Air Barrier Membrane Installation To Sheathing
	a. Airless spray application – Apply air barrier to the prepared substrate in accordance with the manufacturer’s installation requirements.  Spray a minimum of 46 wet mils (25 dry mils).  Apply a first pass in a vertical up and down motion, then a sec...
	b. Roller application – Apply a minimum of 2 uniform coats with a ¾ inch nap roller to achieve a minimum 25 dry mils and a void and pinhole free surface.  Additional coats may be required to achieve mil thickness depending on substrate, application te...

	3. Field Quality Control
	a. Owner’s qualified testing agency shall perform inspections and tests.
	b. Inspections: air barrier materials are subject to inspection to verify compliance with  requirements.
	1) Condition of substrates and substrate preparation.
	2) Installation of primary air barrier material, accessory materials, and compatible auxiliary materials over structurally sound substrates and in conformance with architectural design details, contractor’s shop drawings, project mock-up, and manufact...
	3) Air barrier continuity and connections without gaps and holes at foundation, floor lines, flashings, lintels and shelf angles, openings and penetrations such as pipes, vents, windows and doors, masonry anchors, rafters or beams, joints in construct...

	c. Tests: air barrier materials and assembly are subject to tests to verify compliance with performance requirements:
	1) Qualitative air leakage test: ASTM E 1186
	2) Quantitative air leakage test: ASTM E 779, E 783, and E 1827
	3) Adhesion test: ASTM D 4541
	4) Qualitative adhesion and compatibility testing: wet sealant manufacturer’s field quality control adhesion test.

	d. Repair non-conforming substrates and barrier material installation to conform with system requirements to fulfill warranty.
	e. Take corrective action to repair and replace, or reinstall materials, seal openings, gaps, or other sources of air leakage to conform with project performance requirements.

	4. Protection And Cleaning
	a. Protect air and vapor barrier materials from damage during construction caused by wind, rain, freezing, continuous high humidity, or prolonged exposure to sun light.
	b. Protect air and vapor barrier materials from damage from trades, vandals, and water infiltration during construction.
	c. Repair damaged materials to meet project specification requirements.
	d. Clean spills, stains, soiling from finishes or other construction materials that will be exposed in the completed work with compatible cleaners.
	e. Remove all masking materials after work is completed.



	3.3 PROTECTING AND CLEANING
	A. Provide protection of installed materials from water infiltration into or behind them.
	B. Provide protection of installed materials from dust, dirt, precipitation, freezing and continuous high humidity until they are fully dry.
	C. Project EIFS system form damage during application and remainder of construction period, according to manufacturer’s written instructions.
	D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
	E. Protect EIFS from exposure to the elements as required by the manufacturer.
	F. Remove any masking materials after installation.  Clean any stains on materials that would be exposed in the completed work using procedures as recommended by manufacturer.
	1. Protect EIFS to avoid damage from other trades, and construction materials during subsequent operations as recommended by manufacturer.
	2. Schedule work to ensure that the EIFS system is covered as soon as possible after installation.
	3. Protect EIFS system from damage during subsequent operations.

	G. Dispose of all debris legally and in accordance with local jurisdiction requirements.
	H. Comply with waste management and recycling program requirements.
	END OF SECTION



	074113 - Metal Roof Panels - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes, but is not limited to the following:
	1. Low Sloped installation metal roofing.
	2. Structural Standing Seam Sheet Metal Roofing.
	3. Factory formed metal roof panels: Standing-seam, hidden fastener, and insulated.
	4. Finish must conform to the "Metal Construction Association Certified Premium Painted™" standard.
	5. Prefinished, prefabricated structural standing seam roof system with continuous interlocking formed seams.
	6. Coordinate with installation of roofing substructure.
	7. Provide color coordinated hip, gable, and valley flashings, ridge and peak caps, eave and shelf drips, and counter flashings.
	8. Fascia, roof coping edge, gutters, and downspouts.
	9. Downspout Shoes.
	10. Gutter Guards.
	11. Metal roofing and associated flashing, clips, fasteners, closures necessary to form a weather-tight roof panel system as shown on the contract drawings and/or specified herein.
	12. Individual panels shall be removable for replacement without disturbing the rest of the panels.

	B. Related Sections:
	1. Division 01 – Specifications
	2. Division 05 – Structural Steel
	3. Division 05 – Steel Deck
	4. Division 06 – Rough Carpentry
	5. Division 07 – Joint Sealants
	6. Division 07 – Insulation Panels
	7. Division 07 – Sheet Metal Flashing and Trim
	8. Division 07 – Roof Accessories
	9. Division 07 - Snow Guards
	10. Division 07 - Joint Sealants
	11. Division 10 – Bird Control
	12. Division 01 – Quality Assurance and Control


	1.2 REFERENCES
	A. UL 790/ASTM  E 108
	B. ASTM E 283
	C. ASTM E 331
	D. ASTM E 330, Field Tested
	E. UL 2218
	F. ASTM E 84 Flame Spread Rating
	G. Paint Performance Tests, ICBO AC166 Penetration
	H. AAMA 2605,
	I. MCA Roofing Certification or approved equal.
	J. Certified to ISO 9001:2008 with design.
	K. Comply with ASTM E 1514.
	L. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	M. SMACNA's "Architectural Sheet Metal Manual" and NRCA Waterproofing Manual that apply to the design, dimensions (pan width and seam height), geometry, metal thickness, and other characteristics of installation indicated.
	N. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; American Architectural Manufacturers Association; 1998.
	O. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2007.
	P. ASTM E 1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by Uniform Static Air Pressure Difference
	Q. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel Systems by Uniform Static Air Pressure Difference
	R. ASTM E1680 - Standard Test Method for Rate of Air Leakage Through Exterior Metal Roof Panel Systems
	S. ASCE-7 Minimum Design Loads for Buildings and Other Structures
	T. UL 263 Standard for Safety for fire Tests of Building Construction and Materials
	U. UL 580 Tests for Uplift Resistance of Roof Assemblies
	V. Energy Star Compliant

	1.3 PERFORMANCE REQUIREMENTS
	A. General: Provide metal roof panel assemblies that comply with performance requirements specified as determined by testing manufacturers' standard assemblies similar to those indicated for this Project, by a qualified testing and inspecting agency.
	B. Wind-Uplift Resistance:
	1. Code Requirements for Design Uplift Pressures: Comply with applicable requirements of New Jersey Uniform Building Code including applicable 2009 International Building Code – New Jersey Edition, and the following criteria per ASCE 7.  Refer to stru...
	2. Provide roofing system designed to resist basic wind speed (3-second gust) of 100 to 110 mph at 33 ft above ground min.
	3. Roof manufacturer to design system to resist wind pressures at corners and edges, and the field areas to meet code requirements.
	4. Structural Performance: Provide metal roof panel assemblies capable of withstanding the effects of positive gravity/live loads and negative wind uplift design pressures and stresses within limits and under conditions indicated herein, based on test...
	5. Wind-Uplift Resistance:  Capable of producing sheet metal roofing assemblies that comply with UL 580 for Class 90 wind-uplift resistance.
	6. Meet the design requirements required in the jurisdiction the project is located.  In addition, system will maintain current state of Florida Product Approval for wind speeds noted above.  This is required to establish a minimum level of performanc...
	7. Product selection must contribute to sustainability goals for new construction.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of metal roof panel and accessory, including each type of underlayment product indicated:
	2. Concealed fastener, standing seam metal roof panels and accessories.
	3. Underlayment.

	C. Shop Drawings:  Show layouts of sheet metal roofing, including plans, elevations, and keyed references to termination points.  All fastening patterns shall be clearly designated to meet the specified wind speed requirements.  For each installation ...
	1. Include details for forming, joining, and securing sheet metal roofing, including pattern of seams, termination points, expansion joints, roof penetrations, edge conditions, special conditions, connections to adjoining work, and accessory items.
	2. Submit shop drawings indicating thickness and dimensions of parts, fastenings and anchoring methods, details and locations of seams, transitions and other provisions necessary for thermal expansion and contraction.
	3. Indicate roof terminations, clearly showing flashings and change of direction caps.
	4. Clearly indicate locations of field and factory applied sealant.
	5. Show locations and types of elevated hold-down clips and fasteners.  Include load path documentation and fastener requirements for roof system to structure / roof deck below.    Adjust fastener length as required.  Fastening of bearing plates and c...
	6. Provide plan showing layout of entire roof.
	7. Provide seaming layout of all accessories.
	8. Shop Drawings must be provided by the Metal Roof Manufacturer.

	D. Delegated-Design Submittal: For metal sheet roofing indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by a qualified New Jersey professional engineer responsible for their preparation. ...
	E. Coordination Drawings:  Roof plans drawn to scale and coordinating roof mounted devices, penetrations and roof-mounted items.  Show the following:
	1. Roof panels and attachments.
	2. Purlins, rafters, and metal framing supporting structure including trusses.
	3. Roof-mounted items including roof hatches, equipment supports, pipe supports and penetrations, lighting fixtures, snow guards, and items mounted on roof curbs.
	4. Snow Guards.
	5. Electrical – Lightning Protection for fastening, wire routes, and mounting locations and methods.
	6. Mechanical and Plumbing – for roof penetrations and flashing conditions.

	F. Samples:  For each exposed finish submit two samples, 12" long x full width panel, showing proposed metal gauge and seam profile.
	1. Submit standard color samples of metal for Architect’s selection.
	2. Submit elevated panel clip.
	3. Submit a sample of each product used in the system.

	G. Field quality control inspection reports, to be submitted for warranty program level specified.
	1. Manufacturer's Field Inspections / Reports:  Provide a minimum of three visits during the course of project.  Visits are to be made as work progresses.  Field reports indicate date of visit, procedures followed, progress of work, ambient temperatur...

	H. Product test reports.  Based on evaluation of comprehensive tests performed by a qualified testing agency, for the following:
	1. Submit test reports prepared by (UL) Underwriters Laboratories, Inc. indicating wind uplift rating of proposed roof system.
	2. Metal Roof Panels:  Include reports for UL 790/ASTM E 108, UL 580, ASTM E 1680 , ASTM E 1646, ASTM E 1592, UL 2218, ASTM E 84 Flame Spread Rating, Paint Performance Tests, ICBO AC166 Penetration, AAMA 2605, Florida Building Code Approval, MCA Roofi...
	3. Insulation and Vapor Retarders:  Include reports for thermal resistance, fire-test-response characteristics, water-vapor transmission, and water absorption.

	I. Maintenance data.
	J. Warranties:  Sample of special warranties.
	K. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Provide a list of installed roofing material with a minimum Solar Reflectance Value of: 78 or approved equal.
	a. Solar Reflectance for Roofs with Slopes of 2:12 or Less: Initial solar reflectance of not less than 0.65 when tested according to ASTM E 903, and maintained, under normal conditions, solar reflectance of not less than 0.50 for 3 years after install...
	b. Solar Reflectance for Roofs with Slopes Steeper Than 2:12: Initial solar reflectance of  not less than 0.25 when tested according to ASTM E 903, and maintained, under normal conditions, solar reflectance not less than 0.15 for 3 years after install...

	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.

	L. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Installer of sheet metal roofing for a minimum of ten (10) years.
	B. Roll-Formed Sheet Metal Roofing Fabricator Qualifications:  Minimum of ten (10) years. factory forming experience.
	C. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	D. Single Source Limitations: Obtain each type of metal roof panels, custom trims and flashings, and custom fabricated items including gutters, downspouts, vapor barrier, and roof edge products through a one source from a single manufacturer.
	E. Sheet Metal Roofing Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" and NRCA Waterproofing Manual and manufacturer’s installation guidelines.
	F. Fire-Resistance Ratings: Where indicated, provide metal roof panels identical to those of assemblies tested for fire resistance that comply with ASTME 108 in accordance with UL790.
	G. Mock Up: Prepare a full scale mock up for final review and approval by Architect / engineer.  Mock ups are intended to verify selection made under sample submittal and to demonstrate quality standards for materials and execution.  Mockups to be rep...
	H. Pre-installation Conference:  Conduct conference at project location a minimum of ten (10) days prior to start of work.  Perform a pre-installation meeting / conference and coordinate installation with other structural steel elements such as steel ...
	1. Attendees: Building owner, owner’s representative, architect, installing contractor, general contractor and sheet metal roofing manufacturer.
	2. All details shall be reviewed including; underlayments, substrates, fastening patterns, scheduling, trim and flashing components, accessories such as fasteners and sealants.

	I. Construction Inspection:  Manufacturer shall conduct on-site inspections and formal written report to architect and owner at the following intervals:
	1. Pre-construction meeting,
	2. 50 percent sheet metal roofing installation completion,
	3. Final inspection upon completion of roof system.
	4. Conform to manufacturer’s requirements to maintain the system warranty.

	J. Installer’s Certificate:  Signed by roofing system manufacturer certifying that Installer is approved, authorized, or licensed by manufacturer to install roofing system specified.
	K. Manufacturer’s Qualifications:
	1. The manufacturer shall have had a minimum of ten (10) years - experience in the successful completion of projects employing similar materials, applications, and performance requirements.

	L. Applicator Qualifications:
	1. The roof systems contractor shall have had a minimum of ten (10) years - experience in the successful completion of projects employing similar materials, applications, and performance requirements.
	2. Minimum of (5) five satisfactory projects on similar types of roofs.
	3. Submit the Applicators Qualifications for approval.

	M. Regulatory Requirements:
	1. Comply with requirements of applicable building codes and other agencies having jurisdiction for wind uplift rating of standing seam roofs.

	N. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of roofing system.
	O. Authority’s Maintenance Department (AMD) Quality Control
	1. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work.
	2. Contractor shall provide the Engineer and AMD with a schedule of all roofing related activities and product deliveries.
	3. Contractor shall be aware that an AMD representative will periodically inspect and evaluate the work in progress and conduct various roofing specific field tests.
	4. Contractor shall be responsible to request and secure AMD pre-functional and functional checklists as well as any other required documents.
	5. Electronic and hardcopy transmission of completed checklists and documents are required prior to final inspection.


	1.6 DELIVERY, STORAGE & HANDLING
	A. Do not deliver materials of this section to project site until suitable facilities for storage and protection are available.
	B. Protect materials from damage during transit and at project site.  Store under cover, but sloped to provide positive drainage.  Do not expose materials with strippable protective film to direct sunlight or extreme heat.
	C. Do not allow storage of other materials or allow staging of other work on installed metal panel system.
	D. Upon receipt of delivery of metal panel system, and prior to signing the delivery ticket, the installer is to examine each shipment for damage and for completion of the consignment.

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit assembly of metal roof panels to be performed according to manufacturers' written instructions and warranty requirements.
	B. Field Measurements:  Verify locations of roof framing and roof opening dimensions by field measurements before metal roof panel fabrication and indicate measurements on Shop Drawings.

	1.8 EQUIPMENT
	A. Manufacturer must maintain quality control and maintenance procedures of all production equipment.  Verification of quality control procedures must be validated by a 3rd party entity.  Submit verification test reports.

	1.9 SCHEDULING
	A. Coordinate installation of roof curbs, equipment supports, and roof penetrations, which are specified in Division 07 Section "Roof Accessories."
	B. Coordinate metal panel roof assemblies with rain drainage work, flashing, trim, and construction of decks, purlins and rafters, parapets, walls, and other adjoining work to provide a leak-proof, secure, and non-corrosive installation.

	1.10 WARRANTY
	A. Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace sheet metal roofing that shows evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Finish Warranty Period:  Thirty (30) years from date of Substantial Completion.

	B. Installer's Warranty:  Specified form in which Roofing Installer agrees to repair or replace components of custom-fabricated sheet metal roofing that fail in materials or workmanship within five (5) years from date of Substantial Completion.
	C. Weather-tight System Warranty: Manufacturer's warranty in which manufacturer agrees to repair or replace roof panel assemblies that fail to remain weather tight within the specified warranty period.  Warranty includes material and labor with no dol...
	1. Product Warranty Period:  Twenty (20) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturer's Qualifications: All panels are to be factory formed in full lengths and packaged to suit the project requirements.
	B. Manufacturer shall have a minimum of ten (10) years of experience in the factory fabrication of metal roofing panels and accessories.
	C. As a basis of design this specification is based upon the products of Merchant & Evans, Inc. - Panel profile ZIP-RIB or approved equal by one of the following manufacturers.
	1. Other manufacturer’s include, but are not limited to the following upon submission and approval:
	a. CENTRIA: www.centria.com
	b. IMETCO: www.Imetco.com
	c. Or approved equal.



	2.2 CONCEALED-FASTENER, STANDING SEAM METAL ROOF PANELS
	A. General:  Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side la...
	B. Structural Standing-Seam Metal Roof Panels:  Formed with structural ribs at panel edges and intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential installation by mechanically seaming panels to supports using concea...
	C. Basis-of-Design Product:
	1. For Low sloped standing seam applications at New MUB (RS-#) and Fire Pump House (RS#):
	a. Provide roof panels by Merchant & Evans, Inc. - 16” ZIP-RIB or an approved equal.

	2. Manufacturer:
	a. Merchant & Evans, Inc., or approved equal.
	b. Panel Material: Aluminum .040”
	c. Panel Texture:   Smooth
	d. Pan Coverage:  16"
	e. Seam Height: 2-1/2"
	f. Joint Type: Bulb Type shall be mechanically Seamed with injected factory sealant.
	g. Finish:  DURANAR XL PLUS (PPG) or FLUROTHANE SPECIAL (VALSPAR)  (KYNAR 5000® PVDF or HYLAR 5000® min 70% PVDF) three coat fluoropolymer coil coated system  consisting of a 0.80 mil primer, 0.80 mil topcoat and 0.80 mil  clear top coat protection.  ...
	1) Roof Panels:  Color as indicated on finish schedule, if a schedule does not exist, selection will be made by Architect from a full range of standard colors.
	2) Gutters / Downspouts / Flashings:  Color as indicated on finish schedule, if a schedule does not exist, selection will be made by Architect from a full range of standard and premium colors including metallic colors.  Color will vary from roof panel...
	3) If contractor proposes an alternative system manufacturer than the finish selection scheduled will be color matched.

	h. Comply with SR value requirements for sloped roofs, min SR value of 0. 25 or greater; or approved equal.
	i. Provide primed coating on unexposed side of panel.

	3. Provide sloped roof system for the MUB and Fire Pump House roof.  Fasten roof system to structural support system (decking) with a minimum of 300 series stainless steel fasteners suggested by roof manufacturer.
	4. Provide raised / elevated clips to promote air ventilation with an air gap of 3/8” minimum air space minimum between the supporting roof substrate and roofing metal panel.
	5. All plates, clips and fasteners are to be a minimum of 300 series stainless steel.
	6. Clips: Floating Two Piece to accommodate thermal movement.
	7. Material: 300 Series Stainless steel; No carbon steel components will be accepted.

	D. Panel Sealants:
	1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing; 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	2. Joint Sealant:  ASTM C 920; as recommended in writing by metal roof panel manufacturer.
	3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311.


	2.3 VAPOR BARRIER AND UNDERLAYMENT PRODUCTS
	A. Underlayment Board & Cover Board:  Gypsum Board: 5/8" moisture-, mold- and impact-resistant, nonstructural fiber-reinforced gypsum panel made from 95 percent recycled materials similar to Securock by US Gypsum Corporation; or “Dens-Deck® Prime®” by...
	1. Flame Spread (ASTM E84): 0
	2. Smoke Developed (ASTM E84): 0
	3. None Combustible when Tested in accordance with ASTM E136
	4. UL Classified Type X when tested in accordance with ASTM E119
	5. Install underlayment board on metal roof deck below insulation system.
	6. Comply with temperature restrictions of underlayment manufacturer for installation.
	7. Apply at locations noted on Drawings or as required by the manufacturer for warranty compliance.
	8. Stagger all joints.  Butt joints as required and provide adequate space for movement
	9. Cover and protect underlayment board after installation.

	B. Vapor Barrier installed under insulation system over underlayment board over metal deck: (RS#100 MUB and Fire Pump House Roofs):  Provide a Self-Adhering, High-Temperature Sheet, 45 mil Titanium PSU-30 Synthetic Roofing Underlayment designed specif...
	1. Thermal Stability:  Resistant to 240 deg F; ASTM D 1970.  Low Temperature Flexibility:  Passes after testing at minus 20 deg F; ASTM D 1970.  With Asphalt free felt:  Conforming to ASTM D 226, polyolefin based, 100 percent asphalt free, high streng...
	2. Provide vapor barrier suitable for application as recommended by the roof manufacturer, or approved equal.

	C. Secondary Underlayment: Manufacturer's recommended underlayment sheet, of type required for application. Underlayment Sheet installed over cover board and insulation system under metal roof panel:  Provide a highly engineered, mechanically attached...
	1.  Basis of design, similar to: Titanium UDL 50 or equal as supplied and warranted by the standing seam metal roof manufacturer, or approved equal.

	D. For thermal insulation refer to Division 07 Thermal Insulation.  Rigid insulation board to be approved by the metal roof manufacturer in writing for use with their system.

	2.4 MISCELLANEOUS METAL FRAMING
	A. Miscellaneous Metal Framing, General:  ASTM C 645, cold-formed metallic-coated steel sheet, ASTM A 653/A 653M, G60 (Z180) hot-dip galvanized or coating with equivalent corrosion resistance unless otherwise indicated.
	B. Hat-Shaped, Rigid Furring Channels:
	1. Nominal Thickness: As required to meet structural and wind load performance requirements.
	2. Depth:  As indicated or required for profiles noted on drawings.

	C. Cold-Rolled Furring Channels:  Minimum 1/2-inch- (13-mm-) wide flange.
	1. Nominal Thickness: As required to meet structural and wind load performance requirements.
	2. Depth:  As indicated or required for profiles noted on drawings.
	3. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with nominal thickness of 0.040 inch (1.02 mm).
	4. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.57-mm-) diameter wire, or double strand of 0.048-inch- (1.22-mm-) diameter wire.


	2.5 CUSTOM FABRICATED ITEMS
	A. All Custom Fabricated items are to be provided by the metal roofing manufacturer and included in the system warranty.  Custom fabricated items are to be factory fabricated unless otherwise noted.
	B. Custom fabricate metal flashings, trim, expansion joints, and similar items to comply with profiles and sizes shown on drawings.
	1. Comply with standard industry details as shown by SMACNA in the "Architectural Sheet Metal Manual".  Comply with metal producer’s recommendations for tinning, soldering, and cleaning flux from metal.
	2. Fabricate flashing and sheet metal items from aluminum sheet.
	(1) Gutters: 0.040-inch aluminum, sizes indicated on drawings, with outlet tubes, gutter ends, expansion joints, baffles as indicated of same material.
	(a) Hanger Brackets: To match gutter, minimum 0.125-inch x 1.5-inch aluminum, spaced max. 2 ft. o.c.
	(b) Spacers: To match gutter; minimum 0.125 inch x 1.5-inch spaced alternately with hanger brackets.
	(2) Downspouts: Square, .0.040-inch aluminum, sizes as indicated on drawings, with heavy gauge wire strainers, elbows, hangers and transition boot to storm sewer system.
	(3) Gutter Guards:
	(4) Ridge Cap, Fascia, and Trim profiles:  Formed aluminum in size and configuration noted on drawings.  Provide 12 ft. max. length with matching concealed joint splice plates allowing for expansion and contraction, .040” aluminum to match roof system.
	(5) Drip Edge – Formed aluminum in size and configuration noted on drawings.  Provide 12 ft. max. length with matching concealed joint splice plates allowing for expansion and contraction, .040” aluminum to match roof system or approved equal.


	C. Flashings / Gutters / Downspouts Finishes:  All Aluminum Products to be Kynar 500 Paint system.  Multicoated (3) coat color process.   Color selection of trim, accessories, gutters, downspouts and flashings to be a different color from roof panels ...
	1. Finish selections:  Refer to finish schedule on documents.  If a finish schedule is not provided, finishes will be selected by Architect from the full line of standard and premium colors.
	2. If color is scheduled and contractor submits an alternative product they will color match the color selection.

	D. Form all accessories in sections true to shape, accurate in size, square, and free from distortion. Form in largest practical lengths.  Form seams as recommended by metal producer for applications shown on Drawings. Fabricate corners from one piece...

	2.6 MISCELLANEOUS MATERIAL
	A. Fasteners:  Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.  Manufacturer shall provide or authorize all fasteners utilized with the sheet metal roofing system.
	1. Exposed Fasteners:  Heads matching color of sheet metal roofing by means of plastic caps or factory-applied coating.
	a. Fasteners for Flashing and Trim:  Blind fasteners or screws spaced to resist wind uplift loads.

	2. Sealing Tape:  Pressure-sensitive, 100 percent solid polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, non-sag, non-toxic, non-staining tape.
	3. Elastomeric Joint Sealant:  ASTM C 920, of base polymer, type, grade, class, and use classifications required to produce joints in sheet metal roofing that will remain weather tight.
	4. Expansion-Joint Sealant:  For hooked-type expansion joints, which must be free to move, provide non-setting, non-hardening, non-migrating, heavy-bodied polyisobutylene sealant.
	5. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15 mil dry film thickness per coat.
	6. Refer to Sheet Metal Trim and Flashing specification section for additional related materials and accessories.


	2.7 ACCESSORIES
	A. Roof Panel Accessories:  Provide components approved by roof panel manufacturer and as required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, sealants, gaskets, fillers, c...
	1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as metal roof panels.
	2. Closure Strips:  Closed-cell, expanded, cellular, rubber or cross-linked, polyolefin-foam or closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure strips; cut or pre-molded to match metal roof panel profile.  Provide ...
	3. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from material recommended by manufacturer.

	B. Flashing and Trim:  Formed from same material as roof panels, pre-painted with coil coating, minimum as specified.  Provide flashing and trim as required to seal against weather and to provide finished appearance.  Locations include, but are not li...
	C. Snow Guards:  Prefabricated, non-corrosive units designed for compatibility with metal roof panels.  See Division 07 for more information.   Compression clamping system similar to S-5-Z clamping system with Color Guard Snow Retention System, or app...
	D. Lightning Protection:  Provide mounting brackets and support components compatible with metal roofing system.  Compression clamping system similar to S-5 clamping system or approved equal.
	E. Gutter and Valley Protection Membrane: as recommended by manufacturer.
	F. Gutter Guards:  Provide perforated guards to prevent debris build up.
	G. Ice and Waterguard Sheet: as recommended by manufacturer.
	H. Ridge and Hip ventilation fillers:  as recommended by manufacturer and where shown on drawings.
	1. Cut to fit, placed under metal caps along hip and ridge, top of wall conditions.


	2.8 FABRICATION METAL ROOFING
	A. General:  Fabricate sheet metal roofing and components to comply with details shown, manufacturers installation details and recommendations in the following:
	1. SMACNA's "Architectural Sheet Metal Manual" and NRCA Waterproofing Manual that apply to the design, dimensions (pan width and seam height), geometry, metal thickness, and other characteristics of installation indicated.  Fabricate sheet metal roofi...

	B. General:  Fabricate sheet metal roofing panels to comply with details shown and sheet metal roofing manufacturer's detail requirements and written instructions.
	C. Fabricate sheet metal roofing to allow for expansion in running work sufficient to prevent leakage, damage, and deterioration of the Work.
	D. Form exposed sheet metal work to fit substrates without excessive oil canning, buckling, and tool marks, true to line and levels indicated, and with exposed edges folded back to form hems.
	1. Fold and cleat eaves as required by manufacturer to insure weather tightness and wind uplift resistance.
	2. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral flashings, and other components of metal roofing to profiles, patterns, and drainage arrangements shown and as required for leak proof construction and win...

	E. Metal Protection:  Where dissimilar metals will contact each other, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, or by other permanent sep...
	F. Sheet Metal Accessories:  Custom fabricate flashings and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.  Obtain field measurem...
	G. Fabrication of Panels:
	1. Panels to be Factory fabricated in a controlled environment.
	2. Panels to be tension leveled during roll forming process.
	3. Panels shall be manufactured by a rolled process that utilizes a minimum of 18 die passes for the gradual forming of the profile shape to reduce the stresses placed on the material during the fabrication process.
	4. Panels to be produced in longest lengths possible, except when modular units are utilized.

	H. Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, by manufacturer's standard procedures and processes and as necessary to fulfill indicated performance requirements.  Comply with indicated profiles a...
	I. Provide panel profile, including major ribs and intermediate stiffening ribs, for full length of panel.
	J. Retain first paragraph below if gaskets or sealants are factory installed.
	K. Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips that provide a tight seal and prevent metal-to-metal contact, in a manner that will seal weathertight and minimize noise from movements within panel ass...
	L. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the design, dimensions, metal, and other characteristics of item indicated.

	2.9 ROOF DRAINAGE CUSTOM METAL FABRICATIONS
	A. Hanging Gutters:  Fabricate to cross section indicated, complete with end pieces, outlet tubes, and other accessories as required.  Fabricate in minimum 96-inch long sections unless otherwise noted.  Furnish flat-stock gutter spacers and gutter bra...
	B. Downspouts:  Factory fabricated rectangular profile downspouts as shown on drawings, complete with mitered elbows.  Furnish with metal hangers, from same material as downspouts, and anchors.
	1. Manufactured Hanger Style:  Provide a concealed hanger system.
	2. Fabricate downspouts from the following material:
	a. Aluminum:  0.040 inch thick minimum.
	b. Sizes as indicated on drawings, with heavy gauge wire strainers, elbows, and hangers.
	c. Fabricated downspouts in straight run sections as shown on drawings.  Utilize stand-off brackets of same material and finish as the downspout to hold downspout clear of projecting obstructions such as precast sills and other fabricated items.  Adju...


	C. Provide transition boots to match the storm system profiles.
	1. Connection to storm sewer to be made with a no-hub coupling or other approved method from manufacturer to achieve a clean un-obstructed connection below grade.  Connection to be compatible with storm boot connection and storm system piping outlet. ...
	2. Discharge downspouts to boot fitting from one of the following manufacturers, or an approved equal:
	1) Frame legs – provide frame legs using an aluminum angle, min size 1”x1”x ¼”.
	2) Top and bottom frame – provide aluminum “U” channel, face dimension to match aluminum angle, min 1” legs x ¼” thickness.  “U” channel to receive insert panel.  Weld in place.  Provide weep holes in bottom of “U” channel to drain water from inside c...
	3) Insert panel – provide aluminum panel insert similar to McNichols Quality 1" Square Opening Wire Mesh 0.1200" Wire, Square Weave, #3792220041, Aluminum, 48.00" x 120.00" or approved equal.  Sandwich panel and weld to aluminum frame.
	4) Provide a minimum of (2) brackets to mount panel to wall and downspout boot.
	5) Refer to drawings for dimensions of panel.  Approximate dimensions 12” from top and bottom of down spout boot x approximately 8” wide.
	6) Panel assembly to be finished with high performance paint.  Color and finish selected by Architect from full range.


	D. Gutters and Downspouts:  Size for rainfall intensity determined by a storm occurrence of 1 in 10 years in accordance with SMACNA Architectural Sheet Metal Manual.
	E. Accessories:  Provide manufacturer's standard accessories, profiles to suit gutters and downspouts with matching finish, including scupper head, roof aprons, leaf strainers, and downspout elbows.
	1. Anchorage Devices:  In accordance with SMACNA requirements.

	F. Seal metal joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer/Applicator):  Examine conditions under which metal roofing system products are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Cont...
	B. When Installer confirms conditions are acceptable to ensure proper and timely installation of the proposed products and confirms requirements for applicable warranty or guarantee can be satisfied; submit to General Contractor written confirmation, ...
	C. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, metal roof panel supports, and other conditions affecting performance of work.
	1. Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, and other structural panel support members and anchorages have been installed within alignment tolerances required by metal roof panel manufacturer.
	2. Examine solid roof substrate system to verify that sheathing joints are supported by framing or blocking and that installation is within flatness tolerances required by metal roof panel manufacturer.
	3. For the record, prepare written report for the General Contractor, endorsed by Installer, listing conditions detrimental to performance of work.  Submit verification corrective action has been taken and was completed prior to work being installed.
	4. Examine roughing-in for components and systems penetrating metal roof panels to verify actual locations of penetrations relative to seam locations of metal roof panels before metal roof panel installation.
	5. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Miscellaneous Framing:  Install sub-purlins, eave angles, furring, and other miscellaneous roof panel support members and anchorage according to metal roof panel manufacturer's written instructions.
	B. Lay-out and examine substrate before installation of sheet metal roofing.  Space fasteners as required to resist design uplift, but not more than 24 inches o.c.
	C. Install flashings and other sheet metal to comply with requirements specified in Division 07 Section "Sheet Metal Flashing and Trim."

	3.3 UNDERLAYMENT INSTALLATION
	A. Vapor Barrier/Ice and Water Shield:
	1. As a basis of design and supplied and warranted by the metal roofing manufacturer, the following products have been specified for Self-Adhering Sheet Vapor Barrier/Ice and Water Shield Underlayment; Titanium PSU-30 Synthetic Roofing Underlayment, 4...
	a. Install self-adhering sheet vapor barrier, wrinkle free, on roof deck.
	b. Comply with temperature restrictions of underlayment manufacturer for installation.
	c. Apply at locations noted on Drawings or as required by the manufacturer for warranty compliance in shingle fashion to shed water, with end laps of not less than 6 inches staggered 24 inches between courses.  Overlap side edges not less than 3.5 inc...


	B. Apply Secondary Underlayment sheet over insulation and cover board before installing metal roof panels.
	C. Install flashings to cover underlayment to comply with requirements specified in Division 07 Section "Sheet Metal Flashing and Trim."

	3.4 INSTALLATION, GENERAL
	A. General:  Anchor sheet metal roofing and other components of the Work securely in place, with provisions for thermal and structural movement.  Install fasteners, protective coatings, separators, sealants, and other miscellaneous items as required f...
	1. Install metal roofing system in accordance with approved erection drawings and manufacturer’s installation instructions.
	2. Install metal roofing system so that it is weather tight without waves, warps, buckles, fastening stress or distortions.
	3. Install panels in one continuous length.
	4. All attachments shall allow for thermal expansion and contraction of roof panels.
	5. Field cutting of sheet metal roofing by torch is not permitted.
	6. Rigidly fasten ridge end of sheet metal roofing and allow for positive panel attachment as per manufacturer’s recommendations.
	7. All flashing details shall accommodate thermal movement.
	8. Provide metal closures at peaks, ridge, gable and hip caps.
	9. Flash and seal sheet metal roofing with weather closures at eaves, rakes, and at perimeter of all openings.  Fasten with self-tapping screws.
	10. Locate roofing splices over, but not attached to, structural supports.  Stagger roofing splices and end laps to avoid a four-panel lap splice condition.
	11. Lap metal flashing over sheet metal roofing to allow moisture to run over and off the material.
	12. Install snow guards as shown on drawings. Snow guards shall not be installed in any manner that penetrates the roof panels.
	13. Vapor retarders used over decking shall be installed per the manufacturer’s instructions. Any breaks or tears shall be repaired prior to panel installation.
	14. Metal filings caused by cutting and drilling shall be immediately removed from finished surfaces to prevent damage to installed products.
	15. The roof panel systems contractor shall coordinate work with other trades as required to insure proper flashing and seals with adjoining construction.
	16. Protect installed panels from abuse by other trades. The general contractor shall be responsible for protecting the roofing from wet cement, plaster, and painting operations. The installer shall provide walk boards in heavy traffic areas to preven...

	B. Fasteners:  Use fasteners of size and length as required for compatibility with substrate.  Provide fasteners required to comply with wind load design criteria as specified in system performance.
	C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating, by applying rubberized-asphalt underlayment to each contact surface, o...
	1. Separate sheet metal roofing from bituminous coating where roofing will contact wood, ferrous metal, or cementitious construction.

	D. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage.  Cover and seal fasteners and anchors as required for a tight installation.

	3.5 METAL ROOF PANEL INSTALLATION
	A. Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended by manufacturer.
	1. Install clips to supports with self-tapping fasteners.
	2. Install pressure plates at locations indicated in manufacturer's written installation instructions.
	3. Seamed Joint:  Crimp standing seams with manufacturer-approved, motorized seamer tool so clip, metal roof panel, and factory-applied sealant are completely engaged.


	3.6 ACCESSORY INSTALLATION
	A. General:  Install accessories with positive anchorage to building and weathertight mounting and provide for thermal expansion.  Coordinate installation with flashings and other components.
	1. Install components required for a complete metal roof panel assembly including trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
	2. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, and set units true to line and level as indica...
	3. Provide concealed fasteners where possible, and set units true to line and level.
	4. Install work with laps, joints, and seams that will be permanently watertight and weather resistant.

	B. Coordinate with installation of:
	1. Structure and metal deck as noted in Division 05.
	2. Rough Carpentry, as noted in Division 06.
	3. Sheet Metal Flashing and Trim, as noted in Division 07.
	4. Mechanical and Plumbing Divisions for wall and roof penetrations.

	C. Pipe and duct or curb flashing:  Form flashing around penetration and metal roof panels.  Fasten and seal to metal roof panels as recommended by manufacturer.

	3.7 FIELD QUALITY CONTROL
	A. Refer to DIVISION 01 - for general requirements for field quality control and inspection.
	B. Require site attendance of roofing and insulation material manufacturer’s technical representative a minimum of three (3) visits during installation of the Work.
	C. Testing agency: Upon completion of the installation, the roofing system installer shall arrange for an inspection to be made by independent (non-sales) technical representative of the roofing system manufacturer in order to determine whether or not...
	D. Final Roof Inspection: Arrange for roofing system manufacturer’s technical personnel to inspect roofing installation on completion and submit report to Architect.

	3.8 CLEANING AND PROTECTION
	A. Maintain in a clean condition during construction.
	B. Remove temporary protective coverings and strippable films, if any, as sheet metal roofing is installed.
	C. On completion of sheet metal roofing installation, clean finished surfaces, including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.
	1. Clean metal roofing at completion of all work.
	2. Remove all markings from finished surfaces.
	3. In areas where finished surfaces are soiled by work of this section, consult manufacturer of surfaces for cleaning advice and conform to their documented instructions.
	4. Repair or replace defaced or damaged finishes caused by work of this section.

	D. Protect installed roofing and flashings from construction operations.
	E. Where traffic must continue over finished roof, protect surfaces using durable materials.
	F. Upon completion, all debris must be disposed of in a legally acceptable manner and comply with local jurisdiction regulations/requirements.
	G. Protect roofing system from damage and scratches.
	H. Repair or remove and replace components from roofing system where test results, punch list, or inspections indicate work does not comply with specified requirements.
	I. Perform daily clean-up to collect all wrappings, empty containers, paper and other debris from the site.
	J. Comply with waste management and recycling program requirements.
	K. Dispose of all waste legally and in compliance with local jurisdiction requirements.
	L. Protect installed products until completion of project.
	M. Touch-up, repair or replace damaged products before Substantial Completion.
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	1.1 SUMMARY
	A. Section includes but is not limited to the following:
	1. Flashings, and fabricated sheet metal items.

	1.2 RELATED SECTIONS
	A. Division 01 – Specifications
	B. Division 03 - Pre-Cast Structural Concrete
	C. Division 04 – Unit Masonry Assemblies
	D. Division 06 – Rough Carpentry
	E. Division 07 – Sheet Metal Roofing; and Manufactured Gutters and Downspouts
	F. Division 07 - Joint Sealants
	G. Division 09 – Gypsum Board Assemblies
	1.3 REFERENCES
	A. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for High Performance Organic Coatings on Aluminum Extrusions and Panels;
	B. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
	C. ASTM B 209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (Metric);
	D. SMACNA (ASMM) - Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning Contractors' National Association
	1.4 SUBMITTALS
	D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	4. Provide products, where possible, that are manufactured within a 500-mile radius of the project site and the product is considered to be a locally produced material which supports regional materials and resources.

	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 PERFORMANCE REQUIREMENTS
	A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other d...
	B. Fabricate and install roof edge flashing capable of resisting the following forces according to the NJUCC, the IBC 2009 NJ edition, ASME, and recommendations in FMG Loss Prevention Data Sheet 1-49:
	1. Wind Zone 2:  For velocity pressures of 31 to 45 lbf/sq. ft.:  90-lbf/sq. ft. perimeter uplift force, 120-lbf/sq. ft. corner uplift force, and 45-lbf/sq. ft. outward force; or as calculated for the project specific site location and code required c...
	2. Manufacturer shall confirm project requirement based on the roof system calculations prepared by an engineer licensed in the state where the project is located.  Refer to Metal roof panel system requirements noted in Division 07.
	C. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal movements from ambient and surface temperature changes.
	1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

	1.6 QUALITY ASSURANCE
	A. Single Source Responsibility.  Furnish products from the metal roofing manufacturer for the entire project as specified in Division 07.
	B. Obtain all technical information on products and installation requirements from the manufacturer prior to installation.
	C. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.
	D. Utilize only qualified labor that is knowledgeable in the system installations.
	E. Installer may visit the site to gather all necessary information relevant to the existing site conditions.
	F. Perform work in accordance with SMACNA Architectural Sheet Metal Manual requirements and standard details, except as otherwise indicated.

	1.7 FIELD QUALITY CONTROL
	A. See DIVISION 01 - for field inspection requirements and roof system manufacturer requirements to fulfill roof system warranty.
	B. Inspection will involve surveillance of work during installation to ascertain compliance with specified requirements.
	C. Prior to the manufacturer's inspection for warranty, the applicator must perform a pre-inspection to review all work and to verify all flashing has been completed as well as the application of all caulking.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope metal sheets to ensure drainage.
	B. Prevent contact with materials which may cause discoloration or staining.

	2.1 SHEET MATERIALS
	A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a strippable, temporary protective film before shipping.
	B. Pre-Finished Aluminum:  ASTM B 209 (ASTM B 209M); a minimum of 0.040 inch thick; plain finish shop pre-coated with coating to match adjacent system; metal roof system coating.
	1. Surface:  Smooth, flat.
	2. Fluoropolymer Coating:  High Performance Organic Finish, AAMA 2604; multiple coat, thermally cured fluoropolymer finish system;
	a. Factory finished Color:  Kynar 500 paint system, as selected by Architect from manufacturer's full range of standard and premium options, multiple colors may be selected to match adjacent systems.  Pre-coated with coating to match adjacent system; ...
	b. Concealed Finish:  Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil.

	C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully annealed.
	1. Finish:  2B (bright, cold rolled).
	2. Surface:  Smooth, flat.


	2.2 UNDERLAYMENT MATERIALS
	A. Self-Adhering Sheet Underlayment, Polyethylene Faced:  ASTM D 1970, minimum of 40-mil thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold applied.  For underla...
	B. Felt Underlayment:  Provide where noted on drawings or to separate metal from treated lumber.  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, non-perforated acceptable to roofing manufacturer.

	2.3 ACCESSORIES
	A. Fasteners:  Same material and finish as flashing metal, with soft neoprene washers.
	B. Primer:  Zinc chromate type, compatible with adjacent materials and finishes, as selected by Architect.
	C. Sealant Type: Non-sag Polyurethane or approved equal, refer to Division 07 Joint Sealants.

	2.4 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation.
	B. Fasteners:  Shall be concealed to view.  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads.  Fasteners to meet corrosion resistant requirements a...
	1. Exposed Fasteners:  Not allowed and only in special conditions.  Heads matching color of sheet metal by means of plastic caps or factory-applied coating.
	2. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, gasketed, with hex washer head.
	3. Blind Fasteners:  Stainless-steel screws or rivets.
	4. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel.
	5. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel.
	6. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Hot-dip galvanized steel according to ASTM A 153/A 153M or ASTM F 2329 or Series 300 stainless steel.

	C. Solder:
	1. For Stainless Steel:  ASTM B 32, Grade Sn60, with an acid flux of type recommended by stainless-steel sheet manufacturer.
	2. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin and 50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead.

	D. Sealing Tape:  Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape with release-paper backing.  Provide permanently elastic, non-sag, nontoxic, non-staining tape.
	E. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight as approved by the roofing manufacturer for the system
	F. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant, polyisobutylene plasticized, heavy bodied for hooked-type expansion joints with limited movement as approved by the roofing manufacturer for the system.  Refer to ...
	G. Epoxy Seam Sealer:  Two-part, non-corrosive, aluminum seam-cementing compound as approved by the roofing manufacturer for the system.
	H. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film thickness per coat as approved by the roofing manufacturer for the system.

	2.5 REGLETS
	A. Reglets:  Provided by roof system manufacturer or approved equal.  Units of type, material, and profile indicated, formed to provide secure interlocking of separate reglet and counter-flashing pieces, and compatible with flashing indicated with fac...
	1. Manufacturer’s Material:  If other than roofing system manufacturer’s materials are to be used they shall be approved in writing by roof system manufacturer.
	2. Material: Aluminum, 0.040 inch thickness minimum unless otherwise noted.
	3. Factory finished Color:  Kynar 500 paint system, as selected by Architect from manufacturer's full range of standard and premium options, multiple colors may be selected to match adjacent systems and components.


	2.6 FABRICATION
	A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, geometry, metal thickness, and other characteristics of item indicated.  Fabric...
	1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance requirements, but not less than that specified for each application and metal.
	2. Obtain field measurements for accurate fit before shop fabrication.
	a. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool marks and true to line and levels indicated, with exposed edges folded back to form hems.
	b. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not allowed on faces exposed to view.

	3. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matchi...
	4. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in MCA's "Guide Specification for Metal Roofing."
	5. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate elastomeric sealant.
	6. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with butyl sealant concealed within joints.
	7. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	8. Do not use graphite pencils to mark metal surfaces.
	B. Form sections true to shape, accurate in size, square, and free from distortion or defects.
	C. Form pieces in longest possible lengths.
	D. Hem exposed edges on underside 1/2 inch; miter and seam corners.
	E. Form material with flat lock seams, except where otherwise indicated.  At moving joints, use sealed lapped, bayonet-type or interlocking hooked seams.
	F. Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with sealant.
	G. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer/Applicator):  Examine conditions under which products of this section are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contracto...
	B. When Installer confirms conditions are acceptable to ensure proper and timely installation of the proposed products and confirms requirements for applicable warranty or guarantee can be satisfied; submit to General Contractor written confirmation, ...
	C. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets in place, and nailing strips located.
	D. Verify roofing termination and base flashings are in place, sealed, and secure.

	3.2 PREPARATION
	A. Coordination:  Coordinate flashing and sheet metal with other construction for correct sequencing of items making up entire system of waterproofing and rain drainage.  Do not proceed with flashing and sheet metal installation until curb and substra...
	B. Field measure site conditions prior to fabricating work.
	C. Install starter and edge strips, and cleats before starting installation.
	D. Back paint concealed metal surfaces with protective backing paint to a minimum dry film thickness of 15mil.
	E. Provide a protective layer of #30 building paper or self-adhesive EDPM membrane to separate all treated lumber and metal surfaces to prevent corrosion.

	3.3 UNDERLAYMENT INSTALLATION
	A. General:  Install underlayment as indicated on Drawings.
	B. Self-Adhering Sheet Underlayment:  Install, wrinkle free, on roof deck.  Comply with low-temperature installation restrictions of underlayment manufacturer if applicable.  Install at locations indicated on Drawings, lapped in direction to shed wate...

	3.4 INSTALLATION - GENERAL
	A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement using concealed fasteners.  Use fasteners, solder, welding rods, protective coatings, separators,...
	1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and sealant.
	2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	3. Space cleats not more than 12 inches (300 mm) apart.  Anchor each cleat with two fasteners.  Bend tabs over fasteners.
	4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	5. Install sealant tape where indicated.
	6. Torch cutting of sheet metal flashing and trim is not permitted.
	7. Do not use graphite pencils to mark metal surfaces.
	B. Secure flashings in place using concealed fasteners.  Use exposed fasteners only where permitted by Architect and, Owner.
	1. Cleats:  Comply with SMACNA Manual.  Unless otherwise indicated or specified, provide 2 inch wide by 3 inch long of same material and thickness of metal installed.  Secure one end with two fasteners and fold cleat over fastener head.
	C. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with bituminous coating or by other permanent separation as recommended by fabricator or manufa...
	1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim with bituminous coating where flashing and trim will contact wood, ferrous metal, or cementitious construction.
	2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, install a course of felt underlayment and cover with a slip sheet or install a course of polyethylene sheet.
	D. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool marks.
	E. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, neat seams with minimum exposure of solder, welds, and butyl sealant as required by the manufacturer.
	F. Install sheet metal flashing and trim to fit substrates and to result in watertight performance.  Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.
	1. Space cleats not more than 12 inches apart or in accordance with the manufacturer’s spacing requirements.  Anchor each cleat with a minimum of two fasteners. Bend tabs over fasteners.
	G. Seams:  Comply with SMACNA Manual where applicable to specific project installation conditions.  Provide following unless otherwise indicated or specified:
	1. Standing Seams:  Not less than 1-1/2 inch high.
	2. Flat Lock Seams:  Not less than 3/4 inch wide.
	3. Lap Seams:  Overlap 4 inches.  Do not solder.
	4. Form aluminum seams with epoxy seam sealer; rivet joints for additional strength where required but provide no visible fasteners in finish Work.
	5. Seams:  Orient properly for direction of water flow.
	H. Lap, lock and seal metal joints watertight.
	I. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints in accordance with the manufacturer’s installation instructions and recommendations.
	J. Fasteners:  Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches for nails and not less than 3/4 inch for wood screws.
	1. Galvanized or Pre-painted, Metallic-Coated Steel:  Use stainless-steel fasteners.
	2. Aluminum:  Use stainless-steel fasteners.
	3. Stainless Steel:  Use stainless-steel fasteners.
	4. Fasteners in contact with pressure treated wood items:  Use stainless- steel fasteners 316 or better.
	K. Seal joints with butyl sealant as required for watertight construction unless otherwise required by the roofing manufacturer.
	L. Comply with manufacturer instructions for handling and installation of flashing and sheet metal items.
	1. Unless otherwise recommended by manufacturer, comply with recommendation of SMACNA "Architectural Sheet Metal Manual" for items shown on Drawings.
	2. Comply with details and profiles shown on Drawings.
	M. For non-moving seams, provide soldered flat lock seams, except as otherwise indicated. Comply with metal producer's recommendations for tinning, soldering, and cleaning the joints.
	N. Provide for thermal expansion of all exposed sheet metal exceeding 15 ft. running length.
	1. Flashing and Trim:  10 ft. maximum spacing, 2 ft. from corners and intersections.
	O. Conceal fasteners and expansion provisions wherever possible. Fold back edges on concealed side of exposed edges to form hem.
	P. Insert flashings into reglets as required by manufacturer’s installation instructions. Anchor by mechanical means, including driven wedges of lead or other compatible metal, spaced 2 ft.  Seal joint with sealant as indicated; refer to DIVISION 07 f...
	Q. Separate dissimilar items from dissimilar metals by 15 mil dry film thickness bituminous coating, or by heavy tinning of solder at spot contacts.
	R. Fabricate, support and anchor rain drainage in manner that will withstand thermal expansion stresses and full loading by water or ice, without damage, deterioration or leakage.
	S. On bituminous membranes, provide not less than 4 inches embedment of flashing in membrane, and cover edge with tape or stripping set in roofing cement.
	T. Fasteners:  Stainless steel. No exposed fasteners.  Refer to specified grades noted above.  If not specified provide a minimum grade of 304 or better.
	U. Expansion and Contraction:
	1. Provide for thermal expansion and contraction and building movement in completed work.
	2. Make watertight and weather tight throughout.
	3. Provide expansion joints at maximum of 10 feet and not more than 2 feet from corners or intersections. Install in compliance with SMACNA Figure 1-5 and as indicated on Drawings.  Seal joints with sealant.
	4. Where lapped or bayonet type expansion provisions in Work cannot be used or would not be sufficiently weatherproof and waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant (conceale...
	V. Remove and legally dispose protective plastic surface film after installation.

	3.5 ROOF FLASHING INSTALLATION
	A. General:  Install sheet metal roof flashing and trim to comply with performance requirements and SMACNA's "Architectural Sheet Metal Manual."  Provide concealed fasteners where possible, set units true to line, and level as indicated.  Install work...
	B. Roof Edge Flashing:  Anchor to resist uplift and outward forces according to recommendations in FMG Loss Prevention Data Sheet 1-49; or as required by Architect.
	1. Interlock bottom edge of roof edge flashing with continuous cleats anchored to substrate at spacing required to meet wind load requirement specified.  Comply with the International Building Code, or NJUCC and the manufacturer’s requirements to main...
	C. Roof Edge Metal:  Anchor to resist uplift and outward forces according to recommendations in FMG Loss Prevention Data Sheet 1-49; or as required by Architect.
	1. Interlock bottom edge of roof edge flashing with continuous cleats anchored to substrate at spacing required to meet wind load requirement specified.  Comply with the International Building Code 2009 NJ Edition, or NJUCC and the manufacturer’s requ...
	D. Counter-flashing:  Coordinate installation of counter-flashing with installation of continuous membrane.  Insert counter-flashing in reglets or receivers and fit tightly to base flashing.  Secure in a waterproof manner. Extend counter flashing over...
	E. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof.  Install in accordance with the roofing manufacturer’s warranty requirements.

	3.6 WALL FLASHING INSTALLATION
	A. General:  Install sheet metal wall flashing to intercept and exclude penetrating moisture according to SMACNA recommendations and as indicated.  Coordinate installation of wall flashing with installation of wall-opening components such as windows, ...
	B. Reglets:  Install reglets in accordance with the roofing manufacturer’s installation requirements to maintain the warranty.
	C. Openings Flashing in Frame Construction:  Install continuous head, sill, jamb, and similar flashings to extend 4 inches minimum beyond wall openings.
	D. Follow manufacturer's typical flashing procedures for all wall, curb, and penetration flashing including metal edging/coping and roof drain applications.

	3.7 DAILY SEAL
	A. When the completion of flashings and terminations is not achieved by the end of the work day, a daily seal must be performed to temporarily close the membrane to prevent water infiltration.
	B. Use adhesive or other similar material in accordance with the manufacturer's requirements.

	3.8 PROTECTING AND CLEANING
	A. Protect sheet metal systems from damage during application and remainder of construction period, according to manufacturer's written instructions.
	B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
	C. Protect adjacent elements as required by the manufacturer.
	D. Clean any stains on materials that would be exposed in the completed work using procedures as recommended by manufacturer.
	1. Schedule work to ensure that the sheet metal system is protected and covered if not complete after installation.
	2. Protect roofing system from damage during installation of other systems subsequent to completion of roofing operations.
	E. Dispose of all debris legally and in accordance with local jurisdiction requirements.
	F. Comply with waste management and recycling program requirements.
	G. Perform daily clean-up to collect all wrappings, empty containers, paper, and other debris from the project site.  Upon completion, all debris must be disposed of in a legally.


	077200 - Roof Accessories - TMD5 - MUB - phD
	PART 1 -  GENERAL
	A. Section includes but is not limited to the following:
	A. Division 01 - Specification
	B. Division 05 - Steel Decking
	C. Division 07 - Metal Sheet Roofing:  Sheet metal roofing and accessories including custom Manufactured Gutters and Downspouts
	D. Division 07 – Snow Guards
	A. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	A. Store products in manufacturer's unopened packaging until ready for installation.
	B. Store products under cover and elevated above grade.

	PART 2 -  PRODUCTS
	A. Refer to DIVISION 7- Sheet Metal Flashing and Trim for flashing material for additional requirements.
	B. Galvanized Steel Sheet:  ASTM A 653/A 653M, G90  coated  where required
	C. Stainless-Steel Shapes or Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304 or Type 316, No. 2D finish.
	a. Provide a roof curb style required by field conditions and approved by Architect.
	b. Curb base by the Pate Co., Broadview, Illinois, or approved equal.
	1) “Style PC-2MB3” with flange and diverter for sloped roof applications; or
	2) “Style PC-2” straight base for roof applications
	3) As accepted by metal roof manufacturer.

	a. Rail bases by the Pate Co., Broadview, Illinois, or approved equal.
	1) Similar to “Style ES-2MB” with flange for sloped roof applications;
	2) Similar to “Style ES-5” straight base for roof applications;
	3) As accepted by metal roof manufacturer.


	1. Basis-of-Design Manufacturer:  Type S-50T Roof Hatch by The Bilco Company, P.O. Box 1203, New Haven, CT 06505, 1-800-366-6530, Fax: 1-203-933-8478, Web: www.bilco.com.
	2. Other manufacturer’s:
	a. Babcock-Davis; a Cierra Products Inc. Company
	b. Nystrom Building Products
	c. Or approved equal
	B. ROOF HATCH PRODUCT
	1. Furnish and install metal roof hatch, see roof plan and details.
	a. Multi-Use Building:  Type S-50T, size width: 36" x length: 36" unless otherwise noted on the drawings. Length denotes hinge side. The roof hatch shall be single leaf. The roof hatch shall be pre-assembled from the manufacturer.
	2. Roof hatch to have a pitch corrected curb, sloped to match the roof pitch to maintain a level door.  Alternatively, provide continuous treated wood blocking as required to create a level mounting platform.
	3. Performance characteristics:
	a. Cover shall be reinforced to support a minimum live load of 40 psf (195kg/m2) with a maximum deflection of 1/150th of the span or 20 psf wind uplift.
	b. Operation of the cover shall be smooth and easy with controlled operation throughout the entire arc of opening and closing.
	c. Operation of the cover shall not be affected by temperature.
	d. Entire hatch shall be weather tight with fully welded corner joints on cover and curb.

	4. Cover: Shall be made of eleven (11) gauge aluminum with a four inch beaded flange with formed reinforcing members.  Cover shall have a heavy extruded EPDM rubber gasket that is bonded to the cover interior to assure a continuous seal when compresse...
	5. Cover insulation: Shall be 2” thick polyisocyanurate with an R-value = 12 (U=0.47W/m2K), fully covered and protected by an 18 gauge aluminum liner.
	6. Curb: Shall be 12” in height and of 11 gauge aluminum. The curb shall be formed with a 4-1/2” flange with 7/16” holes provided for fastening. Roof hatch to have a pitch corrected curb, sloped to match the roof pitch to maintain a level door.  Alter...
	7. The curb shall be equipped with an integral metal capflashing of the same gauge and material as the curb, fully welded at the corners, that features the Bil-Clip® flashing system, including stamped tabs, 6” on center, to be bent inward to hold flas...
	8. Curb insulation: Shall be 2” thick polyisocyanurate with an R-value = 12 (U=0.47W/m2K).
	9. Lifting mechanisms: Manufacturer shall provide compression spring operators enclosed in telescopic tubes to provide, smooth, easy, and controlled cover operation throughout the entire arc of opening and closing. The upper tube shall be the outer tu...
	10. Hardware
	a. Heavy pintle hinges shall be provided
	b. Cover shall be equipped with a spring latch with interior and exterior turn handles
	c. Roof hatch shall be equipped with interior and exterior padlock hasps.
	d. The latch strike shall be a stamped component bolted to the curb assembly.
	e. Cover shall automatically lock in the open position with a rigid hold open arm equipped with a 1” diameter red vinyl grip handle to permit easy release for closing.
	f. Compression spring tubes shall be an anti-corrosive composite material and all other hardware shall be Type 316 stainless steel hardware.
	g. Cover hardware shall be bolted into heavy gauge channel reinforcing welded to the underside of the cover and concealed within the insulation space.

	11. Finishes: Factory finish shall be mill finish aluminum / primed and painted to match roofing.


	PART 3 -  EXECUTION

	077210 - Snow Guards - TMD5 - MUB - phD
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type and size of snow guard and accessory.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work.  Show locations of snow guards on roof plan a...
	D. Provide a coordination drawing showing locations and coordination between roof mounted systems including the metal roof system, bird control devices, fixed roof mounted equipment, and lightning protection systems.
	E. Submit loading calculations for project location and roof snow loading.  Refer to 1.3 above.
	F. Samples:  For each exposed product and for each color and texture specified.
	1. Clamp samples.
	2. 24 inch long cross member samples including coupler and other hardware.
	3. Color selection:  As selected by Architect from full range of standard and premium colors.

	G. Maintenance data.
	H. Warranties:  Sample of special warranties.
	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	J. Quality Control Submittals:
	1. Test results: Results of product load testing, issued by a recognized independent testing laboratory, showing load-to-failure value of attachment.

	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	5. Certification: Installer's certification that snow guard system was installed in accordance with manufacturer's instructions and approved Shop Drawings.

	A.
	1. Size: Minimum 8 feet long.
	2. Show: Snow guard attachment, cross members, and accessories.
	3. Locate where directed by Architect.
	4. Approved mockup may remain as part of the Work.
	1. Single-Source Responsibility:  Obtain snow guard systems from single manufacturer.  Snow guard system to and will be covered as part of the roof system warranty specified with Division 07 Metal Roof Panels.  Snow guard system to be compatible with ...
	2. Installer Qualifications:  Company specializing in performing the work of this section with minimum five (5) years documented experience and approved in writing by manufacturer, for installation of manufacturer’s products.  Submit certification wit...
	3. Experienced Installer who is certified, licensed, or otherwise qualified by manufacturer as having necessary experience, staff, and training to install manufacturer’s products per specified requirements.  Manufacturer’s willingness to sell products...
	1. Duration:  A minimum of (2) two years for the systems material and labor; starting from the date of substantial completion.
	1. Manufactured from 6061-T6 aluminum extrusions conforming to ASTM B221 or aluminum castings conforming to ASTM B85 and to AA Aluminum Standards and Data.
	2. Clamp model: Coordinate clamp system with metal roof system approved thru the shop drawing process.  Adjust clamping systems accordingly.  Provide colorguard rail system with clamp system S-5Z to accommodate the Merchant and Evans Zip Rib system or...
	3. Set screws: 300 Series stainless steel, 18-8 alloy, 3/8 inch diameter, with round nose point.
	1. Panel seaming is complete.
	2. Panel attachment is sufficient to withstand loads applied by snow guard system.
	3. Installation will not impede roof drainage.


	078100 - Applied Fireproofing TMD5 - MUB - phD
	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:

	078400 - Thru Pen Fire Stop - TMD5 - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes but is not Limited to the Following: Work to be complete within each Phase of construction:
	1. This project is a Phased construction type project, and as such there shall be work of this Section included in all Phases of construction to the extent required by contract drawings and or as required to install new work.
	2. This Section includes through-penetration firestop systems for penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items whether in floors, walls, or ceilings.
	a. Firestopping materials.
	b. Firestop all penetrations and interruptions to fire rated assemblies, whether indicated on drawings or not.


	B. Construction-gap firestopping occurring at but not limited to the following construction types:
	1. Fire-resistance-rated floor and roof construction.
	2. Fire-resistance-rated walls and partitions.
	3. Smoke barriers and construction enclosing compartmentalized areas.
	4. Sealant joints in fire-resistance-rated construction.
	5. Fire-rated compressible filler and sealant joint materials installed between top of partition walls and roof/floor deck in fire-resistance-rated construction.

	C. Related Sections:
	1. DIVISION 01 - Specifications
	2. DIVISION 03 – PreCast Structural Concrete Wall Panels
	3. DIVISION 03 – Structural Precast Concrete Floor Plank
	4. DIVISION 04 – Unit Masonry Assemblies
	5. DIVISION 07 - Joint Sealants
	6. DIVISION 09 – Gypsum Board Assemblies
	7. MECHANICAL DIVISION - Heating Work:  Firestopping for penetrations containing Heating Work items.
	8. ELECTRICAL DIVISION - Electric Work:  Firestopping for penetrations containing Electric Work items specified.
	9. MECHANICAL DIVISION - Plumbing Work:  Firestopping for penetrations containing Plumbing Work.


	1.2 REFERENCES
	A. Reference Standards:
	1. ASTM C 612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation;
	2. ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
	3. ASTM E 136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace At 750 Degrees C;
	4. ASTM E 814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops;
	5. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.
	6. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.


	1.3 PERFORMANCE REQUIREMENTS
	A. General:  For penetrations through fire-resistance-rated constructions, including both empty openings and openings containing penetrating items, provide through-penetration firestop systems that are produced and installed to resist spread of fire a...
	B. Rated Systems:  Provide through-penetration firestop systems with the following ratings determined per ASTM E 814 or UL 1479:
	1. F - Rated Through-Penetration Firestop System:  Provide systems with F ratings as determined per ASTM E814 not less than that equaling, or exceeding, fire-resistance rating of construction penetrated with a minimum positive pressure differential of...
	a. Provide systems with at least 1 hour F rating for fire-rated penetrations through floor/ceiling or roof/ceiling assemblies.

	2. T - Rated Through- Penetration Firestop Systems:  Provide systems with T - ratings, in addition to F - ratings, as determined per ASTM E814, where systems protect penetrating items through fire-rated floor/ceiling and roof/ceiling assemblies.  T - ...
	a. Floor penetrations that are contained and located within the cavity of a wall.
	b. Floor penetrations by pipe, tube and conduit that are not in direct contact with combustible material.

	3. Fire-Resistive Joint Sealants and Fire-Rated Compressible Filler Materials.  Provide materials with fire-resistance rating of construction in which joint occurs.
	4. Firestopping Exposed to View:  Provide products with flame-spread values of less than 25 and smoke- developed values of less than 450, as determined per ASTM E84.
	5. Firestopping Exposed to View, Traffic, Moisture, and Physical Damage:  Provide products that do not deteriorate when exposed to these conditions:
	6. For floor penetrations with annular spaces exceeding 4 inches or more in width and exposed to possible loading and traffic, provide firestop systems capable of supporting floor loads involved either by installing floor plates or by other means.
	7. Where Firestopping sealant system is exposed to view and requires field paint finish, provide latex type fire rated sealant which can be field painted.


	1.4 SUBMITTALS
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly, and firestopping test or design number in a submittal using a schedule format to display requirements.
	2. Product Data:  Provide data on product characteristics, performance ratings, and limitations.  Submit manufacturer's product data for each firestopping product required, including specifications and installation instructions, indicating compliance ...
	3. Manufacturer's Installation Instructions:  Indicate preparation and installation instructions.
	4. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

	C. Shop Drawings:
	1. Through-Penetration Firestop Systems:  Submit shop drawings detailing materials, installation methods, and relationships to adjoining construction for each through-penetration firestop system, and each kind of construction condition penetrated and ...
	a. Include firestop design designation of qualified testing and inspecting agency evidencing compliance with requirements for each condition indicated.
	b. Submit documentation, including illustrations, from qualified testing and inspecting agency that is applicable to each through-penetration fire stop configuration for construction and penetrating items.
	c. Provide plan location drawing of illustrations.
	d. Provide a schedule indicating drawing #, location, assembly #, and configuration.  Provide any other information required by the Architect or the local reviewing agency having jurisdiction over the project.


	D. Quality Control Submittals:
	1. Qualification Data:  Submit data required below demonstrating capabilities and experience of firms and persons specified, including list of completed projects with project names, addresses, names of architects and owners, and other specified inform...
	2. Test Reports:  Submit product test reports from, and based on tests performed by, qualified testing and inspecting agency evidencing compliance of firestopping with requirements based on comprehensive testing of current products.
	3. Certificates:  Submit product certificates signed by firestopping products manufacturer certifying that their products comply with specified requirements.  Manufacturer shall certify in writing that they approve the Installer of the firestopping ma...

	E. Qualification Data:  For Installer.
	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. Qualifications:
	1. Single-Source Responsibility:  Obtain through-penetration firestop systems for each kind of penetration and construction condition indicated from single manufacturer.
	2. Installer:  Installer Qualifications:  Company specializing in performing the work of this section with minimum five (5) years documented experience and approved in writing by manufacturer, for installation of manufacturer’s products. Experienced I...
	a. Single Source:  Provide firestopping materials produced by same manufacturer for all subcontractor work on entire Project.  One Subcontractor shall do all firestopping for general project and MEP.


	B. Fire Testing:  Provide firestopping assemblies of designs which provide the specified fire ratings when tested in accordance with methods indicated.
	1. Listing in the current classification or certification books of UL, FM, or ITS (Warnock Hersey) will be considered as constituting an acceptable test report.

	C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with minimum five (5) years successful documented experience, maintaining an office within 60 miles of the project site, and employing a know...
	D. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that comply with the following requirements and those specified in Part 1 "Performance Requirements" Article:
	1. Firestopping tests are performed by a qualified testing and inspecting agency.  A qualified testing and inspecting agency is UL certified and follow-up inspection services for firestop systems acceptable to authorities having jurisdiction.
	2. Through-penetration firestop systems are identical to those tested per testing standard referenced in "Part 1 Performance Requirements" Article, ASTM E814.
	a. Provide rated systems bearing classification marking of qualified testing and inspecting agency.
	b. Correspond to those indicated by reference to through-penetration firestop system designations listed by UL in their "Fire Resistance Directory".

	3. Fire-Resistive Joint Sealant Systems:  Identical to those tested per ASTM E119 and complying with following requirements:
	a. Fire-resistance ratings of joint sealants correspond to design designations listed by UL in their "Fire Resistance Directory".
	b. Sealants and backing materials bear classification marking of qualified testing and inspection agency.


	E. Coordinate construction of openings and penetrating items to ensure that through-penetration firestop systems are installed according to specified requirements.
	F. Do not cover up through-penetration firestop system installations that will become concealed behind other construction until each installation has been examined by Owner's inspecting agency and building inspector, as required by authorities having ...

	1.6 REGULATORY REQUIREMENTS
	A. Comply with:
	1. Fire Safing and Smoke Barrier System:  UL tested and approved for two hour fire separation between floors.
	2. Fire Rated Penetration Sealant Systems:  UL 1479 and ASTM E814 and listed in UL Building Materials Directory with F and T ratings to equal rating of floor or wall assembly.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver firestopping products to Site in original, unopened containers or packages with intact and legible manufacturers' labels identifying:
	1. Product and manufacturer;
	2. Date of manufacture;
	3. Lot number;
	4. Shelf life, if applicable
	5. Qualified testing and inspection agency's classification marking applicable to Project;
	6. Curing time; and
	7. Mixing instructions.

	B. Storage and Protection:  Store and handle firestopping materials to prevent deterioration due to moisture, temperature changes, contaminants, or other causes.

	1.8 PROJECT / SITE CONDITIONS
	A. Comply with firestopping manufacturer's recommendations for temperature and conditions during and after installation.  Maintain minimum temperature before, during, and for three (3) days after installation of materials.
	B. Keep away from heat, open flame, sparks, or other sources of ignition until curing is complete.  Provide adequate ventilation in areas where solvent-cured materials are being installed.
	C. Environmental Conditions:  Do not install firestopping when ambient or substrate temperatures are outside limits permitted by firestopping manufacturers or when substrates are wet due to rain, frost, condensation, or other causes.
	1. Ventilation:  Ventilate firestopping per manufacturer's instructions by natural means or, where inadequate, forced air ventilation.

	D. Existing Conditions:  Information on Drawings referring to specific design designations of through-penetration firestop systems is intended to establish requirements for performance based on conditions that are expected to exist during installation...

	1.9 SEQUENCING
	A. Sequence installation of adjacent work to allow access for installers of firestopping.
	1. Locate joints in ductwork to allow firestopping to be installed before the penetration is made inaccessible by continued installation of ductwork.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. As a basis of design, details and specifications have been based on specified products by:
	1. Pecora Dyna Trol II  Dynatrol II.
	2. 3M Fire Protection Products, St. Paul, Minnesota.
	3. The RectorSeal Corp., Houston, Texas.
	4. International Protective Coatings Corp., Oakhurst, New Jersey.
	5. Thermafiber LLC (Div. of Owens Corning), Wabash, Indiana.
	6. Fibrex Insulations, Inc., Sarnia, Ontario, Canada.
	7. Rock Wool Manufacturing Co., Leeds, Alabama.
	8. Hilti Firestop Systems.
	9. Specified Technologies, Inc., Somerville, NJ
	10. Or approved equal.

	B. Provide products from a single source manufacturer.

	2.2 FIRESTOPPING
	A. Compatibility:  Provide through-penetration firestop systems that are compatible with one another; with the substrates forming openings; and with the items, if any, penetrating through-penetration firestop systems, under conditions of service and a...
	B. Accessories:  Provide components for each through-penetration firestop system that are needed to install fill materials and to comply with Part 1 "Performance Requirements" Article.  Use only components specified by through-penetration firestop sys...
	C. Asbestos Content:  Provide firestopping products containing no detectable asbestos as determined by method specified in 40 CFR Par 763, Subpart F, Appendix A, Section 1, "Polarized Light Microscopy".
	D. Mortars:
	1. 3M Fire Protection Products: “3M Fire Barrier Mortar”.
	2. The RectorSeal Corp.:
	a. “Bio Fireshield Bio K-10 Mortar”
	b. “Bio Fireshield Bio K-2 Mortar”
	c. “Metacaulk Fire Rated Mortar”
	d. Or approved equal.

	3. International Protective Coatings Corp.: “IPC Flamesafe Mortar”, or approved equal.

	E. Sealants and Caulks:
	1. Pecora:
	a. “Pecora Dynatrol II + Mineral Wool”
	b. ”Joint system #WW-D-1034”
	c. “Architect to select color from full range of standard and custom colors.”
	d. Or approved equal.

	2. 3M Fire Protection Products:
	a. “3M CP 25WB+ Caulk”
	b. ”3M FB2000+ Sealant”
	c. Or approved equal.

	3. The RectorSeal Corp.:
	a. “Bio Fireshield BIOSTOP 500+ Intumescent Firestop Caulk”
	b. “Bio Fireshield Biotherm 100 and Biotherm 200 Firestop Sealants”
	c. “Metacaulk 1000, 905, 880 & 835 Firestop Caulk”
	d. Or approved equal.

	4. International Protective Coatings Corp.:
	a. “IPC Flamesafe FS 900 Series”
	b. “IPC Flamesafe FS 1900 Series”
	c. “IPC Flamesafe C700 Sealant”
	d. Or approved equal.


	F. Putty:  3M Fire Protection Products: “3M MPS-2, MPP-4S Moldable Putty Stix & Pads”
	1. The RectorSeal Corp.:
	a. “Bio Fireshield Biostop Putty Sticks & Pads”
	b. “Metacaulk Fire Rated Putty Sticks & Pads”
	c. Or approved equal.


	G. International Protective Coatings Corp.: “IPC Flamesafe FS 1000-1077-1100 Series, or approved equal.”
	H. Accessories:
	1. Safing/Forming Materials (Compressible Filler): As required to comply with fire resistance ratings and as recommended by firestopping material manufacturer.  Products specified as a basis of design include:
	a. “Type SAF Thermafiber” by Thermafiber LLC (Div. of USG Interiors)
	b. “FBX Safing Insulation” by Fibrex Insulations, Inc.
	c. “Safing Insulation/MW” by Owens Corning HT Inc.(Div of Owens Corning)
	d. “Paroc Safing Insulation” by Owens Corning
	e. “Delta Board, Delta-8, and Delta Safing Board” by Rock Wool Manufacturing Co.
	f. Or approved equal.

	2. Primer, Sealant, Cleaner, and Similar Preparation Materials: As recommended by firestopping manufacturer.


	2.3 MATERIALS
	A. Refer to Contract Drawings for Fires-Rated walls and assemblies.
	B. Intumescent Latex-Based Caulk:  Compound which expands on exposure to surface heat gain; conforming to following:
	1. Provide in locations scheduled for painting where listed for required fire rating.
	2. 3M Fire Protection Products; Product CP 25WB.
	3. Specified Technologies Inc.; Product LCI Intumescent Sealant.
	4. Or approved equal.

	C. Elastomeric Silicone Firestopping:  Single component silicone elastomeric compound and compatible silicone sealant.
	1. Provide in all other locations unless otherwise specified.

	D. Primers, Sleeves, Forms, and Accessories:  Type required for tested assembly design.
	E. Elastomeric Silicone Firestopping:  Single component silicone elastomeric compound and compatible silicone sealant.
	F. Foam Firestopping:  Single component from compound.
	G. Fibered Compound Firestopping:  Formulated compound mixed with incombustible non-asbestos fibers.
	H. Firestop Devices:  Mechanical device with incombustible filler and sheet stainless steel jacket.
	I. Intumescent Putty:  Compound which expands on exposure to surface heat gain.
	J. Firestop Pillows:  Formed mineral fiber pillows.
	K. Primers, Sleeves, Forms and Accessories:  Type required for tested assembly design.

	2.4 MIXING
	A. For those products requiring mixing prior to application, comply with firestopping manufacturer's directions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixin...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which firestopping is to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractor in writing, with copies to the O...
	B. Verify openings are ready to receive the work of this section.
	C. By beginning work, Contractor accepts conditions and assumes responsibility for correcting unsuitable conditions encountered at no additional cost to Owner.
	D. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Protection:  Use masking tape to prevent firestopping from contacting adjoining surfaces that will remain exposed upon completion of construction and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used...
	B. Surface Preparation: Clean out openings and joints immediately prior to installing firestopping to comply with recommendations of firestopping manufacturer and the following requirements:
	1. Remove all foreign materials from surfaces of opening and joint substrates and from penetrating items that could interfere with adhesion of firestopping.
	2. Clean opening and joint substrates and penetrating items to produce clean, sound surfaces capable of developing optimum bond with firestopping.  Remove loose particles remaining from cleaning operation.  Remove incompatible materials which may affe...
	3. Remove laitance and form release agents from concrete.
	4. Prime substrates where recommended by firestopping manufacturer using manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	5. Install backing materials to maintain firestopping materials where required.


	3.3 INSTALLATION
	A. General:  Install through-penetration firestop systems to comply with Part 1 "Performance Requirements" Article and with firestop system manufacturer's written installation instructions and published fire test reports and drawings for products and ...
	1. Do not cover installed firestopping until inspected by authority having jurisdiction.

	B. Install forming/damming/backing materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	1. After installing fill materials and allowing them to fully cure, remove combustible forming materials and other accessories not indicated as permanent components of firestop systems.

	C. Install fill materials for firestop systems by proven techniques to produce the following results:
	1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as required to achieve fire-resistance ratings indicated.
	2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
	3. For fill materials that will remain exposed after completing Work, finish to produce smooth, uniform surfaces that are flush with adjoining finishes.

	D. Fire-Resistive Joint Sealant Installation:  Comply with requirements in "System Description - Performance Requirements" above and with sealant manufacturer's installation instructions and drawings pertaining to products and applications indicated.
	1. Install joint fillers to provide support of sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability and develop ...
	2. Install sealants by proven techniques that result in sealants directly contacting and fully wetting joint substrates, completely filling recesses provide for each joint configuration, and providing uniform, cross-sectional shapes and depths relativ...
	3. Tool nonsag sealants immediately after sealant application and prior to time skinning or curing begins.  Form smooth, uniform beads of configuration indicated or required to produce fire-resistance rating, as well as to eliminate air pockets, and t...

	E. Identification:  Identify through-penetration firestop systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches of edge of the firestop systems so that labels will be visible to anyone ...
	1. The words "Warning - Through-Penetration Firestop System - Do Not Disturb.  Notify Building Management of Any Damage."
	2. Contractor's name, address, and phone number.
	3. Through-penetration firestop system designation of applicable testing and inspecting agency.
	4. Date of installation.
	5. Through-penetration firestop system manufacturer's name.
	6. Installer's name.


	3.4 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner will engage an independent inspecting agency to inspect through-penetration firestops.  Independent inspecting agency shall comply with ASTM E 2174 requirements including those related to qualifications, conducting inspect...
	B. Where deficiencies are found, repair or replace through-penetration firestop systems so they comply with requirements.
	C. Proceed with enclosing through-penetration firestop systems with other construction only after inspection reports are issued and firestop installations comply with requirements.

	3.5 CLEANING
	A. Clean off excess fill materials and sealants adjacent to openings and joints as work progresses by methods and with cleaning materials approved by manufacturers of firestopping products and of products in which opening and joints occur.

	3.6 PROTECTION
	A. Protect firestopping during and after curing period from contact with contaminating substances or from damage resulting from construction operations or other causes so that they are without deterioration or damage at time of Substantial Completion....
	B. Dispose of debris and material legally and in accordance with local jurisdiction requirements.
	C. Comply with waste management and recycling program requirements.



	079200 - Joint Sealants TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes, but is not limited to, the following: Joint Sealant Work to be complete within the construction:
	1. This project is a Phased construction type project, and as such there shall be work of this Section included in all Phases of construction to the extent required by contract drawings and or as required to install new work.

	B. Exterior Joint Sealants for:
	1. Vertical surfaces and non-traffic horizontal surfaces including (but not limited to):

	a. Control and expansion joints in cast-in-place concrete.
	b. Joints between plant pre-cast structural concrete.
	c. Control and expansion joints in unit masonry.
	d. Perimeter joints between materials listed above and frames of doors and windows.
	e. Control and expansion joints in ceilings and overhead surfaces.
	f. Concrete sidewalk joints between walk segments, along building, and around exposed exterior columns.
	g. Curb and roadbed joints.
	h. At sheet metal flashing and trim areas.
	i. At any other exterior joints not mentioned herein but required to prevent air and water from penetrating the exterior and interior area of the building.
	j. At pre-cast concrete joints around louvers and building vents.
	2. Horizontal traffic surfaces including but not limited to :

	a. Control, expansion, and isolation joints in cast-in-place concrete sidewalk slabs between walk segments along building.
	b. Tile control and expansion joints.
	3. Joints between different materials listed above.
	4. Other exterior joints as indicated on Drawings.

	C. Interior Joint Sealants for:
	1. Vertical surfaces and horizontal non-traffic surfaces including but not limited to the following:

	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings at windows, doors, and vent openings and elsewhere indicated on Drawings.
	c. Joints between tops of non-load-bearing unit masonry walls and underside of pre-cast concrete planks and beams.
	d. Tile control and expansion joints at vertical corner joints and floor joints where floor meets vertical walls.
	e. Vertical control joints on exposed surfaces of interior unit masonry and pre-cast concrete walls and partitions.
	f. Joints on underside of precast beams and planks.
	g. Perimeter joints between interior wall surfaces and frames of interior doors, and windows.
	h. Perimeter joints of toilet fixtures.
	i. Joints between exposed concrete structure and concrete masonry unit construction and gypsum board construction.
	2. Horizontal traffic surfaces including but not limited to :

	a. Control and expansion joints in cast-in-place concrete slabs.
	b. Control and expansion joints in tile flooring including joints at intersection of floor and vertical wall.
	3. Other interior joints as indicated on Drawings.

	D. Non-Fire Rated Compressible Filler, refer to Fire Stop Penetrations in Division 07 for fire rated assemblies.
	E. Related Sections:
	1. DIVISION 01 - Specifications
	2. DIVISION 02 - for sealing joints in site pavements, walkways, and curbing
	3. DIVISION 03 - Pre-Cast Structural Concrete Wall Panels
	4. DIVISION 03 – Structural Precast Concrete Floor Plank
	5. DIVISION 05 – Metal Fabrications
	6. DIVISION 05 – Metal Stairs and Railings
	7. DIVISION 05 – Metal Handrails and Guards
	8. DIVISION 07 – Fire Resistive Joint Systems
	9. DIVISION 07 – Fire Stopping Joint Sealants
	10. DIVISION 08 – Glazing
	11. DIVISION 08 - Louvers
	12. DIVISION 08 - Aluminum Window Systems
	13. DIVISION 08 – Aluminum Framed Entrances and Storefronts
	14. DIVISION 08 – Access Doors and Frames
	15. DIVISION 09 - Finishes


	1.2 REFERENCES
	A. Reference Standards:  Comply with following, including but not limited to:
	1. ASTM C 834 - Standard Specification for Latex Sealants;
	2. ASTM C 919 - Standard Practice for Use of Sealants in Acoustical Applications;
	3. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants;
	4. ASTM C 1193 - Standard Guide for Use of Joint Sealants.
	5. ASTM D1667 – Standard specification for flexible cellular materials – vinyl chloride polymers and copolymers (closed-cell foam)


	1.3 SYSTEM DESCRIPTION
	A. Performance Requirements
	1. Compatibility: Provide joint sealants, joint fillers, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer based on testing a...


	1.4 PERFORMANCE REQUIREMENTS
	A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint seals without staining or deteriorating joint substrates.
	B. Provide joint sealants for interior applications that establish and maintain airtight and water-resistant continuous joint seals without staining or deteriorating joint substrates.

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES and as modified below for product indicated.
	1. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	2. Specified Products: Submit Product Data, Samples, Shop Drawings, and Quality Control Submittals identified below.

	a. Color Samples: Submit full range of standard and custom options with for “Color Selection” by Architect.  Color samples will be required for selected color selections.
	3. Equivalent Products or Substitutions: If product to be incorporated into Project is not specified by name and product designation below, comply with all requirements specified in “Product Data”, “Samples”, “Shop Drawings”, and “Quality Control Subm...

	B. Product Data:  Submit manufacturer's specifications, recommendations and installation instructions for each type of joint sealant specified including accessory products.  For each joint-sealant indicated.
	1. Submit joint sealant schedule indicating the product type, location, and system application.
	2. Test Reports:  Submit compatibility and adhesion test reports in accordance with Section 013300.

	C. Samples:
	1. Selection of color:  Submit complete set of manufacturer's bead samples to be included in Mock-ups, consisting of strips of actual products, demonstrating manufacturer's full range of standard and custom colors available for each product for Archit...
	2. Samples:

	a. Submit samples for color selection:  Submit manufacturer's full range of custom colors for selection to match adjacent surfaces. Final approval of color selections contingent upon Architect’s written approval of Mock-up.
	b. Submit samples of each type of joint sealer, gasket and sealant compound.
	3. Verification:   Submit (3) - 12-inch long samples of each selected color for each type of joint sealant installed between 2 strips of material, similar to surfaces where sealant or compound will be used representing typical joint widths. Architect'...
	4. Manufacturer's Field Reports: Submit report after inspection of joint sealers to verify satisfactory conditions for start of installation and at mid-point and prior to completion, satisfactory installation procedures and precautions, and satisfacto...

	a. Manufacturer’s representative shall submit written report, after each visit, to Owner indicating conditions observed and any directives given to Contractor for repairing defective or non-complying work
	D. Quality Control  Submittals:
	1. Test Reports
	a. Compatibility and Adhesion Test Reports:  Submit reports from joint sealant manufacturer indicating materials forming joint substrates and joint sealant backings have been tested for compatibility and adhesion with specified joint sealants.  Includ...
	b. Product Test Reports:  Submit product test reports for each type of joint sealants in accordance with requirements specified in Source Quality Control noted below.
	1) Submit product Sealant Waterproofing, and Restoration (SWR) Institute validation certificate.


	2. Certificates
	a. Compliance Certificate:  Submit manufacturer's published data, letter of certification, or certified test laboratory report indicating that each joint sealant material complies with specified requirements and is appropriate for applications shown...
	b. VOC Content:  Submit certification by joint sealant manufacturer indicating that joint sealant materials including primers and cleaners required for sealant installation comply with applicable New Jersey regulations controlling use of volatile orga...
	c. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer (where applicable) indicating compliance with applicable “Qualifications” requirements specif...
	d. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum five (5) years successful documented experience.
	1) Provide a written certification from the manufacturers of the adjacent systems certifying the proposed sealant product is compatible with the adjacent specified or  systems including, but not limited to the following:
	a) EIFS System
	b) Aluminum window and door frame systems
	c) Masonry products and systems
	d) Precast panel systems
	e) Metal roofing system


	e. Installer Experience Listing: Company specializing in installation of the Products specified in this section with minimum five (5) years successful documented experience.  Submit list of completed projects over the past five (5) years using product...


	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	G. Preconstruction field test reports of materials installed in sample mockup panels.
	H. Compatibility and adhesion test reports.
	I. Product certificates and test reports.

	1.6 QUALITY ASSURANCE
	A. Preconstruction Compatibility and Adhesion Testing:  Submit samples of materials that will contact or affect joint sealants to joint-sealant manufacturers for testing according to ASTM C 1087 and ASTM C 794 and or the manufacturer’s standard test m...
	1. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field test their adhesion to Project joint substrates according to the method in ASTM C 1193 that is appropriate for the types of Project joints.

	B. Pre-installation Compatibility and Adhesion Testing:  Test elastomeric sealants and accessories with samples of each joint substrate material for compatibility, adhesion, and freedom from staining.  Include recommendations for substrate preparation...
	C. Mockups:  Build mockups as directed by Architect, incorporating sealant joints, as follows, to verify selections made as part of this specification under sample submittals and to demonstrate aesthetic effects and set quality standards for materials...
	1. Joints in mockups of assemblies specified in other Sections that are indicated to receive elastomeric joint sealants, which are specified by reference to this Section.

	D. Qualifications:
	1. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum five (5) years of successful documented experience.
	2. Installer:  Experienced installer who has completed joint sealant applications similar in material, design, and extent to that indicated for this Project that have resulted in construction with a record of successful in-service performance.  For fi...
	3. Contractor/Manufacturer Testing Laboratory:  Independent testing laboratory acceptable to Owner, complying with requirements of ASTM E699, and having experience and capability to conduct satisfactorily testing indicated without delaying progress of...

	E. Certifications:
	1. Statement of Non-Compliance: When necessary to proceed with joint sealer installation under conditions not fully complying with specified requirements or manufacturer’s recommendations because of time schedule difficulties or other reasons Installe...
	a. Nature of non-compliance
	b. Reasons for proceeding
	c. Extra or precautionary measures taken to ensure best possible installation, and
	d. Names of individuals concurring with decision to proceed with installation.
	e. Submit notice that warranty will still be issued with full compliance.  If a warranty cannot be issued than materials shall be removed and put in correctly.



	1.7 MOCK-UP
	A. Include sealant joints in exterior mock-up panel in conjunction with masonry work, window, and walls, and others as herein indicated in the project manual.
	1. Construct mock-up with specified sealant types, colors and with other components noted.  Final approval of color selections contingent upon the Architect’s written approval of mock-ups.
	2. Locate where directed by Architect.
	3. Approved mock-up may remain as part of the Work upon prior written approval of Architect.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping: Deliver materials to Site in original un-opened containers of bundles with labels indicating manufacturer, product name and designation, color, expiration period for use, pot life, curing time, and mixing instructions for mult...
	B. Storage and Protection: Store and handle materials in compliance with manufacturer’s recommendations to prevent their deterioration or damage due to moisture, high or low temperatures, contaminates, or other causes.

	1.9 PROJECT/SITE CONDITIONS
	A.  Environmental Requirements - Do not proceed with joints sealant installation when ambient and substrate temperature conditions are outside limits permitted by joint sealant manufacturer or below 40 deg. F. and when joints substrates are wet.
	1. Do not proceed with installation of sealants during inclement weather unless all requirements and manufacturer’s instructions can be complied with.  Do not proceed with installation of sealants under extreme temperature conditions which would cause...

	B. Project Conditions:
	1. Joint Width Conditions: Do not proceed with joint sealant installation where joint widths are less than allowed by joint sealant manufacturer for application indicated on Drawings.
	2. Joint Substrate Conditions: Do not proceed with joint sealant installation until contaminants capable of interfering with their adhesion are removed from joint substrates.  Surfaces must be clean, dry, and free of contaminants.


	1.10 COORDINATION
	A. Coordinate the work with all systems requiring joint sealants and sections referencing this specification section.

	1.11 SEQUENCING AND SCHEDULING
	A. Sequence joint sealant installation to occur not less than 21 or more than 30 days after completion of building envelope work and water proofing activities, unless otherwise indicated.

	1.12 WARRANTY
	A. Special Installer's Warranty:  Installer's standard form in which Installer agrees to repair or replace elastomeric joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	B. Provide five (7) year written warranty covering correction of defective work within a seven (7) year period after Date of Substantial Completion.
	1. Warranty: Repair or replace sealants which fail to perform as air-tight and water-tight joints; or fail in joint adhesion, cohesion, abrasion resistance, weather resistance, extrusion resistance, migration resistance, stain resistance, color retent...
	2. Warranty Period:  Seven (7) years from date of Substantial Completion.  Warranty shall be signed jointly and severally by the General Contractor and Installer for seven (7) years from date of Substantial Completion

	C. Special Manufacturer's Warranty:  Manufacturer's standard form in which elastomeric sealant manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not comply with performance and other requirements specified in...
	1. Warranty Period:  Ten (10) years for silicones and seven (7) years for urethanes from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Provide only sealants and joint primers which are compatible with joint surfaces and backing or filler materials, as stated in the manufacture’s published data, or as certified by manufacturer for each application.
	B. Provide sealants having lowest modulus of elasticity which is consistent with degree of exposure to wear, abrasion, and vandalism.  Any sealant exposed to traffic must have strength and modulus sufficiently high to resist damage by traffic, indenta...
	C. For fully concealed joints, provide manufacturer’s standard color of sealant or caulking compound which has best overall performance characteristics for application shown.
	D. For exposed joints provide colors as selected by Architect from manufacturer’s full line of standard and custom colors for each product specified.

	2.2 MANUFACTURERS
	A. As a basis of design, details and specifications have been based on specified products by following manufacturers:
	1. Pecora Corp., Harleysville, Pennsylvania.
	2. Other acceptable manufacturers upon a compliance review may include the following:
	a. Crafco, Chandler, Arizona.
	b. Bayer Corp., Pittsburgh, Pennsylvania.
	c. PSI, Elverson, Pennsylvania.
	d. ChemRex Inc. /Sonneborn Building Products Division, Shakopee, Minnesota.
	e. Tremco Inc., Beachwood, Ohio.
	f. Dow Corning, Midland, Michigan.
	g. Sika Corporation, Lyndhurst, New Jersey
	h. Or approved equal.
	i. Note: Sealant Manufacturer Selection:  Provide written certification from manufacturers of adjacent systems certifying the proposed sealant product is compatible with the existing exterior systems at each project location.  See 2.3 below.


	B. Single Source Responsibility:  Obtain joint sealants from single source manufacturer.
	C. Products:  Subject to compliance with requirements listed below.  Provide one of the products listed in other Part 2 articles.

	2.3 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by sealant manufacturer, based on testing and ...
	1. Provide a written certification from the manufacturers of the adjacent systems certifying the proposed sealant product is compatible with the adjacent other specified or existing systems including, but not limited to the following:
	a. EIFS System
	b. Aluminum window and door frame systems
	c. Precast Concrete Panels
	d. Masonry products and systems
	e. Roofing Systems
	f. Finish Products
	g. Garage, welding and wash bays


	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer’s full range of colors for specified products.

	2.4 ELASTOMERIC JOINT SEALANTS
	A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied moisture or chemical curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to...
	B. Stain-Test-Response Characteristics:  Where elastomeric sealants are specified to be non-staining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for...
	C. Suitability for Immersion in Liquids.  Where elastomeric sealants are indicated for Use with joints that will be continuously immersed in liquids, provide products that have undergone testing according to ASTM C 1247 and qualify for the length of e...
	D. Suitability for Contact with Food:  Where elastomeric sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.

	2.5 PRODUCTS
	A. Elastomeric Joint Sealants: Manufacturer’s standard moisture curing elastomeric sealants that comply with ASTM C920 and other requirements indicated below, including ASTM C920 requirements for Type, Grade, Class and Use.
	1. Final approval and color selection contingent on Architect’s written approval of mock-up panel.
	2. Multi-Part Pourable Urethane Sealants (ES-1)
	a. Location:  Exterior/interior joints 1/4 inch to 2 inches wide in traffic-bearing horizontal surfaces of concrete and between metal and concrete, mortar, stone and masonry.
	b. Products complying with these requirements include
	1) “SL 2 Self-Leveling and Slope-Grade Sealant” by Sonneborn/ChemRex Inc.
	2) “Chem-Calk 550 Two-Component Polyurethane” by Bostik
	3) “NR-200 Urexpan/Dynatred” by Pecora Corp.
	4) “THC-900/901 Self-Leveling Expansion Joint Sealant” by Tremco.
	5) Or approved equal.


	3. Single-Part Gun-Grade Urethane Sealants (ES-4)
	a. Location:  Exterior/interior joints 1/4 inch to 1 inch wide or less in traffic-bearing horizontal surfaces of concrete and between metal and concrete, mortar, stone and masonry.
	b. Products complying with these requirements include:
	1) “SL 1 One-Part Self-Leveling Sealant” by Sonneborn/ChemRex Inc.
	2) ”Chem-Calk 950 One-Component Polyurethane” by Bostik
	3) “NR-201 Urexpan” by Pecora Corp.
	4) “Tremflex S/L” “Vulkem 45 SSL” by Tremco.
	5) Or approved equal.


	4. Single-Part Neutral-Curing Silicone Sealants (ES-5S)
	a. Location - Exterior/interior joints in horizontal and vertical surfaces of:
	1) Concrete and masonry.
	2) Between concrete masonry and stone.
	3) Between metal and concrete, mortar, or stone.
	4) Interior and exterior perimeter joints of metal window and curtainwall framed systems in exterior wall.
	5) Exterior overhead joints.

	b. Products complying with these requirements include:
	1) “Pecora 890-NST/ 890FTS / 890FTS-TXTR” Silicone Sealants” by Pecora Corp.
	2) ”Dow Corning 790 Silicone Building Sealant” by Dow Corning.
	3) “Spectrem 1" by Tremco.
	4) Or approved equal.

	c. Color Selections: Selected by Architect from full range of standard colors and field tinted colors.

	5. Multi-Part Non-Sag Urethane Sealant (ES-5PU)
	a. Location:  Exterior/interior joints 1/4 inch to 2 inches wide in vertical surfaces of concrete and between concrete precast panels.
	b. Products complying with these requirements include:
	1) “Dynatrol II” by Pecora Corp.
	2) “NP-2 Multiple Component High-Performance Polyurethane Sealant” by Sonneborn/ChemRex Inc.
	3) “Chem-Calk 500 Two-Component Polyurethane” by Bostik
	4)  “Dymeric 240 FC” by Tremco.
	5) Or approved equal.


	6. Single-Part Mildew-Resistant Silicone Sealants (Type ES-6)
	a. Location: Interior joints in vertical surfaces of ceramic tile in toilet rooms, showers, and kitchens.
	b. Products complying with these requirements include:
	1) “Pecora 898NST Silicone Sanitary Sealant” by Pecora Corp.
	2) “Dow Corning 786 Mildew-Resistant Silicone Sealant” by Dow Corning
	3) “TREMsil 200” by Tremco, Inc.
	4) Or approved equal.


	7. Multi-Part Flexible Epoxy Control Joint Filler (ES-7)
	a. Location: Saw-cut and formed control joint (contraction joint) in interior slabs-on-grade that remains exposed in finished building, approx. 1/4 inch wide.
	b. Products complying with these requirements include:
	1) “Epolith-P” by Sonneborne/ChemRex Inc.
	2) “Sikadur 51 NS/SL” by Sika Corp.
	3) “Dynapoxy EP-800” by Pecora Corp.
	4) Or approved equal.




	2.6 ACRYLIC LATEX JOINT SEALANTS
	A. Latex Joint Sealants: Manufacturer’s standard one-part, non-sag, mildew-resistant, paintable latex sealant of formulation indicated that is recommended for exposed applications on interior and protected exterior locations and that accommodates indi...
	1. Acrylic-Emulsion Sealants (LS-1): Sealant complying with ASTM C834 that accommodates joint movement of not more than 5 percent in both extension and compression for total of 10 percent.
	a. Locations:
	1) Interior joints in field-painted vertical and overhead surfaces at perimeter of elevator door frames and hollow metal door frames.
	2) Interior joints in gypsum board, plaster, concrete and masonry.
	3) Other interior joints not otherwise specified.

	b. Products complying with these requirements include:
	1) “AC-20" by Pecora Corp.
	2) "Sonolac General Purpose Gun-Grade" by Sonneborn/ChemRex Inc.
	3) "Tremco Acrylic Latex" by Tremco, Inc.
	4) “Chem-Calk 600 One-Component Acrylic-Latex” by Bostik.
	5) Or approved equal.




	2.7 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Sealant for Concealed Joints AS-1:  Manufacturer's standard, nondrying, non-hardening, non-skinning, non-staining, gunnable, synthetic-rubber sealant recommended for sealing interior concealed joints to reduce airborne sound transmission.
	1. Products:
	a. Pecora Corporation; BA-98 Acoustical Sealant.
	b. Tremco; Tremco Acoustical Sealant.
	c. Or approved equal.



	2.8 TAPE SEALANTS
	A. Tape Sealants (TS): Manufacturer’s standard, solvent-free, butyl-based tape sealant with solids content of 100 percent formulated to be non-staining, paintable, and non-migrating in contact with non-porous surfaces with or without reinforcement thr...
	1. "PTI 606" by H.B. Fuller Company.
	2. "Tremco 440II Tape" by Tremco, Inc.
	3. Or approved equal.


	2.9 PREFORMED JOINT SEALANTS
	A. Preformed Foam Sealant (PS-1):  Manufacturer's standard mildew-resistant, non-migratory, non-staining, preformed, pre-compressed, open-cell foam sealant that is manufactured from high-density urethane foam impregnated with a nondrying, water-repell...
	1. Products:
	a. EMSEAL Joint Systems, Ltd.; Emseal 25V.
	b. Sandell Manufacturing Co., Inc.; Polyseal.
	c. Willseal Illbrouk Tremco, Inc.
	d. Or approved equal.



	2.10 JOINT-SEALANT BACKING
	A. General:  Provide sealant backings of material and type that are non-staining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field expe...
	B. Plastic Foam Joint Fillers: Preformed, compressible, resilient, non-staining, non-waxing, non-extruding strips of flexible plastic foam of materials indicated below and of size, shape, and density to control sealant depth and otherwise contribute t...
	1. Closed-cell polyethylene foam, joint filler backing for elastomeric sealants.  Accommodates dynamic joints.  Is a reticulating closed cell polyethylene foam joint filler and backing for sealant products.  It is non-absorbent to liquid water and gas...
	a. BASF MasterSeal 920 and 921
	b. Nomaco SOF Rod
	c. Or approved equal.


	C. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at temperatures down to minus 26 deg F .  Provide products with low compre...
	D. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint where such adhesion would result in ...
	E. Compressible Filler - Non-Fire Rated Applications
	1. Applications Exposed to View - Closed cell neoprene expansion joint filler similar to:
	a. “#NS - Closed Cell Neoprene Sponge” by Hohmann & Barnard, Inc.
	b. “Rapid Soft-Joint/Expansion Joint” by Dur-O-Wall, Inc.
	c. “Sandell Closed Cell Neoprene” by Sandell Manufacturing Co., Inc.
	d. Or approved equal

	2. Concealed Applications: Fiberglass batt insulation, mineral wool batt insulation, or similar material acceptable to Architect.


	2.11 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape:  Non-staining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.

	2.12 SOURCE AND FIELD QUALITY CONTROL
	A. Testing - Manufacturer Through Prime Contractor
	1. Preconstruction Compatibility and Adhesion Testing:  Provide joint sealant manufacturers with samples of materials that will contact or affect joint sealants for compatibility and adhesion testing as indicated below.  Schedule sufficient time for t...
	a. Use test methods standard with manufacturer to determine if priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	b. Provide not less than 9 pieces of each type of material, including joint substrates, shims, joint sealant backings, secondary seals, and miscellaneous materials.
	c. Investigate materials failing compatibility or adhesion tests and obtain joint sealant manufacturer's written recommendations for corrective measures, including use of specially formulated primers.

	2. Product Testing:  Provide comprehensive test data for each type of joint sealant based on tests conducted by qualified independent testing laboratory on current product formulations within 24-month period preceding date of Contractor's submittal of...
	a. Test elastomeric sealants for compliance with specified requirements by reference to ASTM C920.  Include test results for hardness, stain resistance, adhesion and cohesion under cyclic movement (per ASTM C719), low-temperature flexibility, modulus ...



	2.13 FIRESTOPPING SEALANTS
	A. Refer to Division 07 – Fire Resistive Joint Systems for sealants to be used.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which joint sealants are to be installed in coordination with Installer of materials and components specified in this Section and notify affected Prime Contractors and Architect in writing, with...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...
	C. Verify compliance with requirements for joint configuration, installation tolerances and other conditions affecting joint sealant performance.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants.
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant.
	a. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles ...

	2. Remove laitance and form-release agents from concrete.
	a. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.


	B. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instru...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immed...

	3.3 INSTALLATION
	A. Comply with joint sealant manufacturer’s printed installation instructions applicable to products and applications indicated, except where more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Acoustical Sealant Application Standard:  Comply with recommendations in ASTM C 919 for use of joint sealants in acoustical applications as applicable to materials, applications, and conditions indicated.
	D. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	E. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	F. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	G. Tooling of Non-sag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; an...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint configuration per Figure 5A in ASTM C 1193, unless otherwise indicated.

	H. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after removing protective wrapping, taking care not to pull or stretch material, producing seal continuity at ends, turns, and intersections of joints.  For applic...
	I. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.
	Compressible Filler: Insert compressible filler material in locations indicated on Drawings to completely fill voids.  Provide multiple layers of compressible filler materials where required.

	3.4 FIELD QUALITY CONTROL
	A. Field Adhesion Test:  Before beginning installation of elastomeric joint sealants, install trial joint sealant in each type of substrate material and condition.  After manufacturer recommended curing, conduct hand pull test at each trial joint seal...
	1. Make horizontal knife cut across joint and two - 2 inch long cuts from cross cut parallel to joint at edges.
	2. Grasp 2 inch long piece of sealant and pull down at 90 degree angle and try to pull sealant out of joint.
	3. If sealant does not adhere to joint sides, take measures to improve adhesion and retest.
	4. Re-seal cut trial areas.

	Testing:  Water test exterior joint sealers in accordance with AAMA 501.2.  Take remedial measures and re-test until watertight, cost of tests and remedial measures are the responsibility of the Contractor.

	3.5 CLEANING AND PROTECTION
	A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.  Do not damage adjoining surfaces or finishes.
	B. Protect joint sealants during and after curing period from contact with contaminating substances or from damage resulting from constructions operations or other causes so that they are without deterioration or damage at time of Substantial Completi...
	C. Dispose of all waste legally and in accordance with local jurisdiction requirements.
	D. Comply with waste management and recycling program requirements.

	3.6 CURING AND PROTECTION OF FINISHED WORK
	A. Curing:  Cure sealants and caulking compounds in compliance with manufacturer's instructions and recommendations, to obtain high early bond strength, internal cohesive strength and surface durability.
	B. Advise General Contractor of procedures required for protection of sealants during construction period, so that they will be without deterioration or damage (other than normal weathering) at time of acceptance.
	C. Protect all adjacent surfaces from damage.
	D. Clean soiled surfaces immediately.
	E. Replace any damaged material which cannot be cleaned with new material.



	081113 - Hollow Metal Doors and Frames - TMD5 - phD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes but is not limited to the following:
	1. Fully welded standard and custom hollow metal doors and frames .
	2. Fully welded frames and glazing installed in hollow metal doors.

	B. Related Sections:
	1. Division 01 – Specification
	2. Division 03 – Precast Structural Concrete Wall Panels
	3. Division 03 – Structural Precast Concrete Floor Plank
	4. Division 04 - Unit Masonry
	6. Division 08 - Glazing
	7. Division 08 - Door Hardware and Access Control Hardware
	8. Division 08 – Door Hardware Schedule
	9. Division 09 – Gypsum Board Assemblies
	10. Division 09 - Painting
	11. Division 26 – Electrical Sections
	12. Division 28 - Access Control

	C. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and Frames.
	2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel Doors, Frames, Frames Anchors and Hardware Reinforcing.
	3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel Doors and Frames.
	4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for Steel Doors and Frames.
	5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames.
	6. ANSI/SDI A250.13 - Testing and Rating of Sever Windstorm Resistant Components for Swing Door Assemblies.
	7. ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
	8. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	9. ASTM A924 - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process.
	10. ANSI/BHMA A156.15 - Hardware Preparation in Steel Doors and Frames.
	11. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors and Frames.
	12. ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association.
	13. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection Association.
	14. UL 10C - Positive Pressure Fire Tests of Door Assemblies; UL 10B - Fire Test of Door Assemblies; UL 1784 - Standard for Air Leakage Tests of Door Assemblies.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. For each type of product indicated. Include construction details, material descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance rating, and finishes.
	2. Door hardware supplier is to furnish templates, template reference number and/or physical hardware to the steel door and frame supplier in order to prepare the doors and frames to receive the finish hardware items.

	C. Shop Drawings: Include the following:
	1. Coordination drawings and documents for related system components.
	2. Elevations of each door design.
	3. Details of doors, including vertical and horizontal edge details and metal thicknesses.
	4. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	5. Locations of reinforcement and preparations for hardware.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.
	9. Details of conduit and preparations for power, signal, and control systems.

	D. Samples for Verification:
	1. Samples are only required by request of the architect and for manufactures that are not current members of the Steel Door Institute.

	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	5. Comply with optimizing energy performance.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Source Limitations: Obtain hollow metal doors and frames through one source from a single source manufacturer.
	B. Quality Standard: In addition to requirements specified, comply with ANSI/SDI A250.8, latest edition, "Recommended Specifications for Standard Steel Doors and Frames".
	C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 (neutral pressure at 40” abo...
	1. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell openings) and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 min...

	D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are listed and labeled, by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing ac...
	E. Pre-Construction Conference: Conduct conference in compliance with requirements in Division 01 with attendance by representatives of Supplier, Installer, Architect, Owner’s Representative, and Contractor to review proper methods and procedures for ...

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project site storage. Do not use non-vented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 4-inch high wood blocking. Do not store in a manner that traps excess humidity.
	1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. Door and frames to be stacked in a vertical upright position.


	1.6 PROJECT CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.

	1.7 COORDINATION
	A. Coordinate installation of anchorages for hollow metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to ...
	B. Produce coordinated shop drawings between related materials and systems.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail in materials or workmanship within specified warranty period.
	B. Warranty includes installation and finishing that may be required due to repair or replacement of defective doors.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. CECO Door Products
	2. Curries Company
	3. Steelcraft
	4. Or approved equal


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.
	C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic coating.

	2.3 STANDARD HOLLOW METAL DOORS
	A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated. Comply with ANSI/SDI A250.8.
	B. Interior Doors: Where scheduled provide exterior HM doors with face sheets fabricated of commercial quality cold rolled steel that complies with ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below by referencing ANSI/SDI ...
	1. Design: Flush panel.
	2. Core Construction: Manufacturer's standard kraft-paper honeycomb, or one-piece polystyrene core, securely bonded to both faces.
	a. Fire Door Core: As required to provide fire-protection and temperature-rise ratings indicated.

	3. Level/Model: Level 3 and Physical Performance Level A (Extra Heavy Duty), minimum 16 gauge (0.053-inch) thick steel, Model 2.
	4. Vertical Edges: Vertical edges to have the face sheets joined by a continuous weld extending the full height of the door. Welds are to be ground, filled and dressed smooth. Beveled Lock Edge, 1/8 inch in 2 inches.
	5. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel channel not less than 16 gauge, extending the full width of the door and welded to the face sheet. Doors with an inverted top channel to include a steel closure chann...
	6. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge continuous channel with pierced holes, drilled and tapped.
	7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.
	8. Coordinate door undercuts as scheduled in door schedule and required for mechanical system.

	C. Manufacturers Basis of Design:
	1. CECO Door Products (C): Legion Series.
	2. CECO Door Products (C) - Steel-Stiffened: Medallion Series.
	3. Curries Company (CU): 707 Series.
	4. Curries Company (CU) - Steel-Stiffened: 747 Series.
	5. Fleming D Series
	6. Fleming H Series
	7. Or approved equal


	2.4 STANDARD HOLLOW METAL FRAMES
	A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Interior Frames:  Where scheduled provide HM frames with face Fabricated from cold-rolled steel sheet that complies with ASTM A 1008/A 1008M.
	1. Fabricate frames with "closed and tight" miter seams continuously welded on face, finished smooth with no visible seam unless otherwise indicated.
	2. Frames for Level 3 Steel Doors (up to 48 inches in width): Minimum 16 gauge (0.053-inch -1.3-mm) thick steel sheet.
	3. Frames for Borrowed Lights: Minimum 16 gauge (0.053-inch-1.3-mm-) thick steel sheet.
	4. Manufacturers Basis of Design for conditions indicated on drawings provide frames for drywall and masonry applications shown.
	a. CECO Door Products (C) - BU/DU Series (Drywall).
	b. CECO Door Products (C) - SU Series (Masonry).
	c. Curies Company (CU) - CM Series (Drywall).
	d. Curries Company (CU) - M Series (Masonry).
	e. Fleming F Series
	f. Or approved equal


	C. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a qualified testing agency, for fire-protection ratings indicated.
	D. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement plates from same material as frames.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, formed from A60 metallic coated material, not less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire...
	2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick.
	3. Provide anchors suitable for application encountered and identify in shop drawing submission.

	B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated material, not less than 0.042 inches thick.
	C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.6 HOLLOW METAL PANELS
	A. Provide hollow metal panels of same materials, construction, and finish as specified for adjoining hollow metal work.

	2.7 LIGHT OPENINGS AND GLAZING
	A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form corners of stops and moldings with butted or mitered hairline joints at fabricators shop. Fixed and removable stops to allow multiple glazed lites each to be r...
	B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 gauge thick, fabricated from same material as door face sheet in which they are installed.
	C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch high unless otherwise indicated. Provide fixed frame moldings and stops on outside of exterior and on secure side of interior doors and frames
	D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for use in doors of fire protection rating indicated. Match pre-fi...
	E. Glazing: Comply with requirements in Division 08 Section "Glazing" with the hollow metal door manufacturer's written instructions.
	1. Factory Glazing: Factory install glazing in doors as indicated. Doors with factory installed glass to include all of the required glazing material.


	2.8 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick.

	2.9 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal. Where practical, fit and assemble units in manufacturer's plant. When sh...
	B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8.
	C. Hollow Metal Doors:
	1. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install glazing where indicted.
	2. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 08 Section "Door Hardware" on one leaf of pairs of doors where required by NFPA 80 for fire-performance rating or where indicated. Extend minimum 3/4 inch beyond ed...
	3. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".
	4. Electrical Raceways: Provide hollow metal doors to receive electrified hardware with concealed wiring harness and standardized Molex™ plug connectors on both ends to accommodate up to twelve wires. Coordinate connectors on end of the wiring harness...

	D. Hollow Metal Frames:
	1. Shipping Limitations: Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible.
	a. Welded frames are to be provided with two steel spreaders temporarily attached to the bottom of both jambs to serve as a brace during shipping and handling. Spreader bars are for bracing only and are not to be used to size the frame opening.

	3. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by butt welding.
	4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for continuous hinges specified in hardware sets in Division 08 Section "Door Hardware".
	5. Provide countersunk, flat head exposed screws and bolts for exposed fasteners unless otherwise indicated for removable stops, provide security screws at exterior locations.  Fill exposed fasteners prior to final paint finishing application.
	6. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all hinges and strike preps regardless of grouting requirements.
	7. Electrical Thru-Wiring: Provide hollow metal frames receiving electrified hardware with loose wiring harness (not attached to open throat components or installed in closed mullion tubes) and standardized Molex™ plug connectors on one end to accommo...
	8. Electrical Knock Out Boxes: Factory weld 18 gauge electrical knock out boxes to frame for electrical hardware preps; including but not limited to, electric through wire transfer hardware, electrical raceways and wiring harnesses, door position swit...
	a. Provide electrical knock out boxes with a dual 1/2-inch and 3/4-inch knockouts.
	b. Conduit to be coordinated and installed in the field (Division 26) from middle hinge box and strike box to door position box.
	c. Electrical knock out boxes to comply with NFPA requirements and fit electrical door hardware as specified in hardware sets in Division 08 Section "Door Hardware".
	d. Electrical knock out boxes for continuous hinges should be located in the center of the vertical dimension on the hinge jamb.
	e. Conceal boxes in frame.

	9. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot welds per anchor.
	10. Jamb Anchors: Provide number and spacing of anchors as follows:
	a. Masonry Type: Locate anchors not more than 18 inches from top and bottom of frame. Space anchors not more than 32 inches o.c. and as follows:
	1) Two anchors per jamb up to 60 inches high.
	2) Three anchors per jamb from 60 to 90 inches high.
	3) Four anchors per jamb from 90 to 120 inches high.
	4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches or fraction thereof above 120 inches high.

	b. Stud Wall Type: Locate anchors not more than 18 inches from top and bottom of frame. Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb up to 60 inches high.
	2) Four anchors per jamb from 60 to 90 inches high.
	3) Five anchors per jamb from 90 to 96 inches high.
	4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches or fraction thereof above 96 inches high.
	5) Two anchors per head for frames above 42 inches wide and mounted in metal stud partitions.

	c. Severe Storm Shelter Openings: Provide jamb, head, and sill anchors in accordance with manufacturer’s tested and approved assemblies.

	11. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive door silencers. Silencers to be supplied by frame manufacturer regardless if specified in Division 08 Section "Door Hardware".
	12. Bituminous Coating: Where frames are fully grouted with an approved Portland Cement based grout or mortar, coat inside of frame throat with a water based bituminous or asphaltic emulsion coating to a minimum thickness of 3 mils DFT, tested in acco...

	E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Division...
	1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
	2. Reinforce doors and frames to receive non-template, mortised and surface mounted door hardware.
	3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series specifications for preparation of hollow metal work for hardware.
	4. Coordinate locations of conduit and wiring boxes for electrical connections with Division 26 Sections.


	2.10 STEEL FINISHES
	A. Prime Finishes: CRS Doors and frames to be cleaned, and chemically treated to insure maximum finish paint adhesion. Surfaces of the door and frame exposed to view to receive a factory applied coat of rust inhibiting shop primer or galvanneal finish...
	1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free primer complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; and compatible with substrate and field-applied coatings.  Mill ...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with copies to the Own...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	D. General Contractor to verify the accuracy of dimensions given to the steel door and frame manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back set, etc.).
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness.
	C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and Frames."
	D. Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with ANSI/SDI A250.11 and NFPA 80 at fire rated openings.
	1. Set frames accurately in position, plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete and frames properly set and secured, remove temporary braces, leaving surfaces smooth and undamaged. Shim ...
	2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and secure with post-installed expansion anchors.
	3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with mortar.
	4. Grout Requirements: Do not grout head of frames unless reinforcing has been installed in head of frame. Do not grout vertical or horizontal closed mullion members.

	C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified below. Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a. Jambs and Head: 1/8 inch plus or minus 1/16 inch.
	b. Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch.
	c. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch.
	d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 inch.

	2. Fire-Rated Doors: Install doors with clearances according to NFPA 80.

	D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing".  Coordinate with hollow metal manufacturer's installation requirements.

	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. Leave work in complete and proper operating condition. Remove and replace defective work, including hollow metal work that is warped, bowed, or othe...
	B. Remove grout and other bonding material from hollow metal work immediately after installation.
	C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, rust-inhibitive primer, zinc rich primer (exterior and galvanized...
	D. Comply with waste management and recycling procedures.
	E. Dispose of all waste legally and within requirements of the local jurisdiction.



	081500 - FRP Doors - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes, but is not limited to:
	1. Fiberglass reinforced plastic (FRP) doors.
	2. Aluminum Frames for fiberglass reinforced plastic doors.
	3. Hinges and other door hardware.
	4. Accessories.

	B. Products Installed but not Furnished Under this Section:
	1. Hardware for fiberglass reinforced plastic (FRP) Doors: Unless otherwise specified, receive hardware items specified in Hardware Sets for “Fiberglass Reinforced Plastic (FRP) Door Hardware” in DIVISION 08 and provide factory-installation of hardwar...
	2. Note that removable mullions installed in fiberglass reinforced plastic (FRP) doors and frames are provided and installed as part of DIVISION 08.
	3. Glazing noted in Division 08.

	C. Related Sections:
	1. DIVISION 01 – Specification
	2. DIVISION 03 – Precast Structural Concrete Wall Panels
	3. DIVISION 04 – Unit Masonry Assemblies
	4. DIVISION 07 - Joint Sealants
	5. DIVISION 08 - Door Hardware
	6. DIVISION 08 - Door Hardware Schedule
	7. DIVISION 08 – Access Control Hardware
	8. DIVISION 08 – Glazing
	9. DIVISION 08 –Aluminum Framed Entrances and Storefronts
	10. DIVISION 09 - Paints and Coatings: Field finishing


	1.2 REFERENCES
	A. AAMA 1503-98 - Thermal Transmittance and Condensation Resistance of Windows, Doors and Glazed Wall Sections.
	B. ANSI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel Doors and Hardware Reinforcing’s.
	C. ASTM B 117 - Operating Salt Spray (Fog) Apparatus.
	D. ASTM B 209 - Aluminum and Aluminum-Alloy Sheet and Plate.
	E. ASTM B 221 - Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	F. ASTM D 256 - Determining the Pendulum Impact Resistance of Notched Specimens of Plastics.
	G. ASTM D 543 - Evaluating the Resistance of Plastics to Chemical Reagents.
	H. ASTM D 570 - Water Absorption of Plastics.
	I. ASTM D 638 - Tensile Properties of Plastics.
	J. ASTM D 790 - Flexural Properties of Un-reinforced and Reinforced Plastics and Electrical Insulating Materials.
	K. ASTM D 1308 - Effect of Household Chemicals on Clear and Pigmented Organic Finishes.
	L. ASTM D 1621 - Compressive Properties of Rigid Cellular Plastics.
	M. ASTM D 1623 - Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics.
	N. ASTM D 2126 - Response of Rigid Cellular Plastics to Thermal and Humid Aging.
	O. ASTM D 2583 - Indentation Hardness of Rigid Plastics by Means of a Barcol Impressor.
	P. ASTM D 3029 – Impact Resistance of Flat Rigid Plastic Specimens by Means of a Falling Weight.
	Q. ASTM D 6670-01 - Standard Practice for Full-Scale Chamber Determination of Volatile Organic Emissions from Indoor Materials/Products.
	R. ASTM E 84 - Surface Burning Characteristics of Building Materials.
	S. ASTM E 90 - Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions.
	T. ASTM E 283 - Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen.
	U. ASTM E 330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
	V. ASTM E 331 - Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure Difference.
	W. ASTM F 476 - Security of Swinging Door Assemblies.
	X. SFBC PA 201 - Impact Test Procedures.
	Y. SFBC PA 203 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading.
	Z. SFBC 3603.2 (b) (5) - Forced Entry Resistance Test.
	AA. ASTM D 523 - Standard Test Method for Specular Gloss.
	BB. ASTM D 635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Self-Supporting Plastics in a Horizontal Position.
	CC. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	DD. ASTM E 152 - Standard Methods of Fire Tests of Door Assemblies.
	EE. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies.
	FF. SDI 100 - Recommended Specifications for Steel Doors and Frames.
	GG. UL 305 - Standard for Panic Hardware.

	1.3 SYSTEM DESCRIPTION
	A. Performance Requirements:  Systems tested according to the following, unless higher loads are required by Code requirements:
	1. Thermal Movement: Fabricate exterior components from manufacturer's stock systems that have been designed to provide for expansion and contraction resulting from ambient temperature range of 120 degrees F.
	a. Design Wind Load: Comply with applicable requirements of New Jersey Uniform Construction code including applicable International Building Code 2009
	b. Code Requirements for Wind Pressures:
	1) Comply with applicable requirements of New Jersey Uniform Building Code including applicable 2009 International Building Code – New Jersey Edition, and the following criteria per ASCE 7.  Refer to structural drawings for design criteria.
	a) Adjust wind pressures at corners, edges, and field areas.
	b) Contractor to update and confirm the design pressures thru the submittal process utilizing a NJ licensed engineer licensed in the state the project is located in.




	B. General:  Provide door assemblies including hardware that have been designed and fabricated to comply with specified performance requirements, as demonstrated by testing manufacturer's corresponding standard systems.
	C. Air Infiltration:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in accordance with ASTM E 283 at pressure differential of 6.24 psf.  Door shall not exceed 0.90 cfm per linear foot of perimeter crack.
	D. Water Resistance:  For a single door 3’-0” x 7’-0”, test specimen shall be tested in accordance with ASTM E 331 at pressure differential of 7.50 psf.  Door shall not have water leakage.
	E. Indoor air quality testing per ASTM D 6670-01:  GREENGUARD Environmental Institute Certified including GREENGUARD for Children and Schools Certification.
	F. Swinging Door Cycle Test, Doors and Frames, ANSI A250.4:  Minimum of 25,000,000 cycles.
	G. Swinging Security Door Assembly, Doors and Frames, ASTM F 476:  Grade 40.
	H. Salt Spray, Exterior Doors and Frames, ASTM B 117:  Minimum of 500 hours.
	I. Sound Transmission, Exterior Doors, STC, ASTM E 90:  Minimum of 25.
	J. Thermal Transmission, Exterior Doors, U-Value, AAMA 1503-98:  Maximum of 0.29 BTU/hr x sf x degrees F.  Minimum of 55 CRF value.
	K. Surface Burning Characteristics, FRP Doors and Panels, ASTM E 84:
	1. Flame Spread:  Maximum of 200, Class C.
	2. Smoke Developed:  Maximum of 450, Class C.

	L. Surface Burning Characteristics, Class A Option On Interior Faces of FRP Exterior Panels and Both Faces of FRP Interior Panels, ASTM E 84:
	1. Flame Spread:  Maximum of 25.
	2. Smoke Developed:  Maximum of 450.

	M. Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D 256:  15.0 foot-pounds per inch of notch.
	N. Tensile Strength, FRP Doors and Panels, Nominal Value, ASTM D 638:  14,000 psi.
	O. Flexural Strength, FRP Doors and Panels, Nominal Value, ASTM D 790:  21,000 psi.
	P. Water Absorption, FRP Doors and Panels, Nominal Value, ASTM D 570:  0.20 percent after 24 hours.
	Q. Indentation Hardness, FRP Doors and Panels, Nominal Value, ASTM D 2583:  55.
	R. Gardner Impact Strength, FRP Doors and Panels, Nominal Value, ASTM D 3029: 120 in-lb.
	S. Abrasion Resistance, Face Sheet, Taber Abrasion Test, 25 Cycles at 1,000 Gram Weight with CS-17 Wheel:  Maximum of 0.029 average weight loss percentage.
	T. Stain Resistance, ASTM D 1308:  Face sheet unaffected after exposure to red cabbage, tea, and tomato acid.  Stain removed easily with mild abrasive or FRP cleaner when exposed to crayon and crankcase oil.
	U. Chemical Resistance, ASTM D 543.  Excellent rating.
	1. Acetic acid, Concentrated.
	2. Ammonium Hydroxide, Concentrated.
	3. Citric Acid, 10%.
	4. Formaldehyde.
	5. Hydrochloric Acid, 10%
	6. Sodium hypochlorite, 4 to 6 percent solution.

	V. Compressive Strength, Foam Core, Nominal Value, ASTM D 1621:  79.9 psi.
	W. Compressive Modulus, Foam Core, Nominal Value, ASTM D 1621:  370 psi.
	X. Tensile Adhesion, Foam Core, Nominal Value, ASTM D 1623:  45.3 psi.
	Y. Thermal and Humid Aging, Foam Core, Nominal Value, 158 Degrees F and 100 Percent Humidity for 14 Days, ASTM D 2126:  Minus 5.14 percent volume change.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer's product literature for fiberglass reinforced plastic (FRP) doors, frames, and related components and accessories, demonstrating compliance with requirements specified, including structural and performance requir...
	C. Shop Drawings:  Show layout and profiles; include assembly methods.  Submit shop drawings for fabrication and installation of Fiberglass reinforced plastic (FRP) doors and frames, related assemblies and associated components prepared by door and fr...
	1. Provide written indication of manufacturer’s acceptance of shop drawings prepared by fabricator or distributor.
	2. Indicate product components, including hardware reinforcement locations and preparations, accessories, finish colors, patterns, and textures.
	3. Indicate wall conditions, door and frame elevations, sections, materials, gages, finishes, location of door hardware by dimension, and details of openings; use same reference numbers indicated on Drawings to identify details and openings.

	D. Samples:  Submit (3) samples of each fiberglass reinforced plastic (FRP) finish, on 12 inch long extrusions or 6 inch square sheets to be used.  Where normal color and texture variations are to be expected, include 2 or more units in each sample to...
	1. Selection Samples:  Submit two (2) complete sets of color chips, illustrating manufacturer's available finishes, colors, and textures with a minimum of 9 color options.
	2. Verification Samples:  Submit door surface samples for each finish specified, 10 inch (254 mm) by 10 inch (254 mm) in size, illustrating finishes, colors, and textures.
	3. Door Corner Sample:  Submit corner cross sections, 10 inch (254 mm) by 10 inch (254 mm) in size, illustrating construction, finish, color, and texture.

	E. Maintenance Data:  Include instructions for repair of minor scratches and damage.
	F. Maintenance Manual:  Submit manufacturer's maintenance and cleaning instructions for doors, including maintenance and operating instructions for hardware.
	G. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in Owner's name and registered with manufacturer; include detailed terms of warranty.
	H. Test Reports:  Submit certified test reports from qualified independent testing agency indicating doors comply with specified performance requirements.
	I. Quality Control Submittals:
	1. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in this section, with not less than ten (10) years of documented successful experience.  Submit documentation of above.  Submit list of a minimum of ...
	2. Installer Qualifications:  Company specializing in installing products of the type specified in this section with not less than five (5) years of documented successful experience and approved in writing by manufacturer to install their products. Pr...
	3. Design Data: Submit structural calculations bearing seal of professional engineer licensed in state where Project is located indicating compliance of fiberglass reinforced plastic (FRP) doors and frames with Design Wind Load requirements specified ...
	a. In the Engineers review and investigation of the above indicated design criteria, should the Engineer find that the frame and door sizes, as indicated, do not provide the resistance to the above indicated loads he shall so advise the Architect.  Th...
	b. Provide test certifications from the manufacturer indicating the door system (including but not limited to the door, frame, door lite, glazing, and hardware) has been tested to comply with the performance requirements noted above.  At no cost to th...


	J. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Provide products, where possible, that are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	K. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. Single Source Responsibility:  Obtain fiberglass reinforced plastic (FRP) doors and associated components by single firm specializing in type of construction required, so that there will be a single point of responsibility for specified performance...
	1. Aluminum Frames to be single source from Aluminum Entrance and Storefront / Aluminum Window Manufacturer.
	2. Glazing of fiberglass reinforced plastic (FRP) doors.
	3. All hardware installed on doors.
	4. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in this section, with not less than ten (10) years of documented successful experience.
	5. Installer Qualifications:  Company specializing in installing products of the type specified in this section with not less than five (5) years of documented successful experience and (5) successful projects in the past (3) years and approved in wri...
	6. Provide certification from manufacturer that installer is a certified installer of the product being utilized.
	7. Provide evidence of compliance and certifications thru submittal.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Mark doors with location of installation, door type, color, and weight.
	B. Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact clearly identifying opening door mark and manufacturer.
	C. Store materials in original packaging, under cover, protected from exposure to harmful weather conditions and from direct contact with water.
	1. Store in clean, dry area at temperature and humidity conditions recommended by manufacturer.
	2. Do not use non-vented plastic or canvas shelters.
	3. Immediately remove wet wrappers.

	D. Store in position recommended by manufacturer, elevated minimum 4 inches (102 mm) above grade, with minimum 1/4 inches (6 mm) space between doors.

	1.7 PROJECT CONDITIONS
	A. Obtain hardware manufacturer's templates prior to starting fabrication.
	B. Do not install doors until structure is enclosed.
	C. Maintain temperature and humidity at manufacturer's recommended levels during and after installation of doors.

	1.8 WARRANTY
	A. Submit (2) copies of written guarantee signed by Manufacturer, Installer and Prime Contractor, agreeing to replace fiberglass reinforced plastic (FRP) doors, frames and components, which fail in materials or workmanship within ten (10) years of dat...
	1. Warrant framing against failure in materials and workmanship, including excessive deflection and deterioration of finish or construction in excess of normal weathering.
	2. Warrant door system including doors, frames, vision lites, transom lites, and factory installed hardware.
	3. Warranty Period:  (10) Ten years starting on date of substantial completion.

	B. Failure of materials or workmanship include but are not limited to excessive leakage or air infiltration, excessive deflections, delamination of panels, deterioration of finish or metal in excess of normal weathering, and defects in accessories, we...

	1.9 EXTRA MATERIALS
	A. See Division 01 - Product Requirements, for additional provisions.
	B. Supply (2) two doors from same production run as products installed, for Owner's use in maintenance of project.  Package products with protective covering and identify with descriptive labels.  If sizes vary, provide one door of the two most common...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. As a basis of design, details and specifications have been based on products specified below by the following manufacturers:
	1. Special-Lite, Inc
	a. Special-Lite, Inc., PO Box 6, Decatur, Michigan 49045.  P: (800) 821-6531
	b. Web Site:  www.special-lite.com

	2. Other Manufacturer’s include:
	a. Kawneer Corporation
	b. Vistawall Architectural Products
	c. Curries FRP Door
	d. Or approved equal
	e. Provide all fiberglass doors from a single source manufacturer.



	2.2 MATERIALS
	A. Fiberglass Reinforced Polyester (FRP) Face:  Embossed fiberglass reinforced polyester sheet, minimum 0.120-inch thick; provide material with Class A rating with flame spread less than 25 per ASTM E84 for faces with interior exposure.
	B. Insulation:  Froth-in-place or foamed-in-place urethane foam, not less than 5 lb/cubic ft density, free of chlorofluorocarbon (CFC) blowing agents.
	C. Fasteners:  Aluminum, non-magnetic stainless steel, or other materials warranted by manufacturer to be non-corrosive and compatible with aluminum components.  Do not use exposed fasteners, except where unavoidable for application of hardware. Match...
	D. Brackets and Reinforcements:  Manufacturer's high-strength aluminum units where feasible; otherwise, non-magnetic stainless steel or hot-dip galvanized steel complying with ASTM A-386.
	E. Bituminous Coatings:  Cold-applied asphalt mastic, compounded for min. 30-mil thickness.
	F. Glazing:  Provide glass types as indicated on Drawings. Refer to DIVISION 08 - Glazing.

	2.3 FIBERGLASS REINFORCED PLASTIC (FRP) DOORS
	A. Flush Door with FRP Face
	1. As a basis of design, details and specifications have been based on the following products:
	a. Special-Lite, Inc: SL-17 FRP “Flush Door” with SpecLite3 fiberglass reinforced polyester (FRP) face sheets.

	2. Other Manufacturer’s include:
	a. Kawneer Corp.:  “Flushline Entrance FRP Door"
	b. Vistawall Architectural Products:  “Vision Lite FRP Door”
	c. Curries “FRP Doors”
	d. Or approved equal

	3. Door Construction:
	a. Door Thickness: 1-3/4 inches
	b. Stiles and Rails:  Aluminum Alloy 6063-T5, minimum of 2-5/16-inch depth.
	c. Corners:  Mitered.
	d. Provide joinery of 3/8-inch diameter full-width tie rods through extruded splines top and bottom as standard tubular shaped stiles and rails reinforced to accept hardware as specified.
	e. Securing Internal Door Extrusions:  3/16-inch angle blocks and locking hex nuts for joinery. Welds, glue, or other methods are not acceptable.
	f. Furnish extruded stiles and rails with integral reglets to accept face sheets.  Lock face sheets into place to permit flush appearance.
	g. Rail caps or other face sheet capture methods are not acceptable.
	h. Extrude top and bottom rail legs for interlocking continuous weather bar.
	i. Meeting Stiles:  Pile brush weather-seals.  Extrude meeting stile to include integral pocket to accept pile brush weather-seals.
	j. Bottom of Door:  Install bottom weather bar with nylon brush weather-stripping into extruded interlocking edge of bottom rail.
	k. Glue: Use of glue to bond sheet to core or extrusions is not acceptable.
	l. Exposed Stops and metal Edges:  Kynar paint finish.  Color selected by Architect from full range of colors, textures, and patterns.  Color to match door skin of FRP door unless otherwise required by Architect.

	4. Face Sheet:
	a. Material:  SpecLite3 FRP, 0.120-inch thickness, finish color throughout.  Abuse-resistant engineered surface.
	b. Texture:  Pebble or as selected by the Architect from full range or texture options.
	c. Color:  As scheduled, if not scheduled than as selected by Architect from full range of colors, textures, and patterns from a minimum of 16 color selections.

	5. Core:
	a. Material:  5 pcf poured in place polyurethane with class 1 rating minimum.
	b. Density:  25 PSI Minimum.
	c. R-Value:  Minimum of 11 or approved equal.

	6. Vision Lite Cutouts:
	a. Manufacture doors with cutouts for required vision lite sizes indicated on drawings.
	b. Factory install all vision lites.
	c. Factory Glazing System: Dry glazed with EPDM or other elastomeric extrusion in aluminum glazing stops; fixed stop one side with snap-in stop on other side providing for replacement of glass panel.  Provide glazing types noted in DIVISION 08 Glazing...
	d. Glazed Stops:  Kynar paint finish.  Color selected by Architect from full range of colors, textures, and patterns.  Color to match door skin of FRP door unless otherwise required by Architect.

	7. Hardware:
	a. Pre-machine doors in accordance with templates from specified hardware manufacturers and hardware schedule.
	b. Factory install hardware.
	c. Provide reinforcing at all door hardware locations.



	2.4 ALUMINUM FRAMING
	A. As a basis of design, details and specifications have been based on the following products:
	1. Storefront frames: FRP door frames shall be provided by the storefront frame manufacturer specified in Division 08 for storefront framing system.
	2. Frame Components:
	a. Wall Thickness: Extruded aluminum sufficient to meet specified performance requirements and wind loads.
	b. Frame Depth: Not less than 4.5 inches.
	c. Frame Face: Not less than 2 inches
	d. Construction: Flush outside glazed construction.
	e. Reinforcement and Fastening:  Provide concealed reinforcement and mechanical fastening required to resist wind load pressures noted above.

	3. Other Extruded aluminum shapes, not less than 0.080 inch thick, reinforced at hinge and strike locations.
	4. Corner Brackets: Extruded aluminum, fastened with stainless steel screws.
	5. Trim: Extruded aluminum, not less than 0.080 inch thick, removable snap-in type without exposed fasteners.
	6. Replaceable Weather-stripping: ASTM E2203 compliant bulb gasket or AAMA 701/702 wool pile or approved equal.
	7. Hardware:
	a. Pre-machine and reinforce frame members for hardware in accordance with manufacturer's standards and door hardware schedule.
	b. Factory install door hardware.

	8. Anchors:
	a. Anchors appropriate for wall conditions to anchor framing to wall materials.
	b. Door Jamb and Header Mounting Holes:  Maximum of 24-inch centers.


	B. Storefront frames will be single source from storefront manufacturer for the project.

	2.5 GLAZING
	A. Provide glazing types noted in DIVISION 08 Glazing.
	B. Design glazing system for replacement of glass.
	C. Manufacturer's standard glazing system of applied stops as indicated on the Drawings.
	D. Allow for thermal expansion on exterior units.
	E. Glazing @ Exterior of Building: Refer to Division 08 - Glazing
	1. Provide 1 inch thick fabricated insulating units with Low-E coating with Argon gas filled, tempered glass for exterior locations of building.  Tinted to match exterior window and storefront glazing.

	F. Glazing System: Dry glazed with EPDM or other elastomeric extrusion in aluminum glazing stops; fixed stop one side with removable stop on other side providing for replacement of glass panel.

	2.6 ALUMINUM FINISHES
	1. Aluminum Finish:  Painted Kynar finish to match storefront framing system specified in Division 08.
	2. Refer to schedule noted on drawings for finishes.  If not scheduled, than selected by Architect from full range of kynar painted finishes.
	a. Finish and Color: Coordinate finish and color aluminum frames and hardware with items specified in Division 08 for Aluminum Entrances and Storefront and Aluminum Windows.


	2.7 COMPONENTS
	A. Hardware: Refer to DIVISION 08 - Door Hardware for Aluminum Door Hardware Sets as indicated in Door Schedule on Drawings.
	B. Arrange for delivery of hardware items to aluminum door manufacturer for factory-installation.
	1. Hardware specification in Division 08 for locations of removable mullions.
	a. Coordinate flush bolts with hardware, thresholds, and other hardware components of applicable doors as specified in Division 08 to ensure compatibility between all hardware components.  Advise Architect in writing immediately regarding any incompat...
	b. Modify thresholds and other hardware at sill of door as required to accommodate flush bolt and ensure secure anchorage of removable mullion.

	2. Provide concealed reinforcement in the aluminum frame where hardware is to be installed.  Coordinate location of reinforcement with requirements specified in the Hardware specified in DIVISION 08.  Designate reinforcement locations on shop drawings.
	3. Accessories:  Provide all accessories required for frames to receive FRP doors including but not limited to stops, weather stripping, astragal, door sweep, gaskets, hardware reinforcement, hardware accessories, and fittings.  Submit all products fo...


	2.8 FABRICATION
	A. Sizes and Profiles:  Nominal size and profile requirements for door and frame units are indicated on Drawings, with variable dimensions required to achieve design requirements and coordination with other construction.
	B. Coordination of Fabrication:  Field measure before fabrication and show recorded measurements on shop drawings.
	C. Prefabrication:  To greatest extent possible, complete fabrication, assembly, finishing, hardware application, and other construction before shipment to Site.  Disassemble components only as necessary for shipment and installation.
	D. Assembly:  Complete cutting, fitting, forming, drilling, and grinding of metal before assembly.  Remove burrs from cut edges.
	E. Welding:  Welding of framing is not acceptable.
	F. Fit:
	1. Maintain continuity of line and accurate relation of planes and angles.
	2. Secure attachments and support at mechanical joints with hairline fit at contacting members.

	G. Sealant:  Silicone sealant as specified in Division 07.
	H. Sequencing:  Complete cutting, fitting, forming, drilling, and grinding of metal work prior to cleaning, finishing, surface treatment, and application of finishes.  Remove arises from cut edges, and ease edges and corners to radius of approx. 1/64 ...
	I. Reinforcing:  Install reinforcing as necessary for performance requirements; separate dissimilar metals with bituminous paint or other separator that will prevent corrosion.
	J. Continuity:  Maintain accurate relation of planes and angles, with hairline fit of contacting members.
	K. Fasteners:  Conceal fasteners wherever possible.  If fasteners are exposed provide tamper resistant heads flush with finished surface of frame.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer/Applicator):  Examine conditions under which products of this section are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contracto...
	B. When Installer confirms conditions are acceptable to ensure proper and timely installation of the proposed products and confirms requirements for applicable warranty or guarantee can be satisfied; submit to General Contractor written confirmation, ...
	C. Verify actual dimensions of openings by field measurements before door fabrication; show recorded measurements on shop drawings.
	D. Do not begin installation until substrates have been properly prepared.
	E. If substrate preparation is the responsibility of another installer, notify Contractor of unsatisfactory preparation, in writing with copies to Architect, and Owner, before proceeding.  Do not proceed with installation until unsatisfactory conditio...
	F. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...

	3.2 PREPARATION
	A. Prepare surfaces using the methods recommended by the manufacturer for achieving the best result for the substrate under the project conditions.
	B. Clean and prepare substrate in accordance with manufacturer's directions.

	3.3 INSTALLATION
	A. Install in accordance with manufacturer's instructions; do not penetrate frames with anchors, provide a complete assembly and installation of doors, frames, hardware, operators, and other components.
	B. Install fire-rated assemblies in accordance with NFPA 80 where applicable, see door schedule.
	C. Set units plumb, level and true to line, without warping or racking of doors or frames, sash, or panels and with specified clearances.  Anchor securely in place.
	D. Make suitable provision for thermal expansion in assembly of groups of units.
	E. In masonry walls, install frames prior to laying masonry; anchor frames into masonry mortar joints; fill jambs with grout as walls are laid up.  Seal entire perimeter joints on exterior and interior sides of door frame units in accordance with the ...
	F. Set sill members, thresholds and other members in full bed of sealant compound to provide weather-tight construction. Refer to Division 07 Joint Sealants for additional information.
	G. Provide suitable gaskets or coatings where dissimilar metals are in contact.
	H. Install exterior doors to be weather-tight in closed position.

	3.4 ADJUSTING
	A. Lubricate, test, and adjust doors to operate easily, free from warp, twist or distortion, and to fit watertight for entire perimeter.
	B. Adjust hardware for smooth and quiet operation.
	C. Adjust doors to fit snugly and close without sticking or binding.
	D. Adjust doors and hardware to provide tight fit at contact points and at weather-stripping (if any), for smooth operation and weather-tight closure.

	3.5 CLEANING AND PROTECTION
	A. Remove temporary coverings and protection of adjacent work areas.
	B. Clean installed products in accordance with manufacturer’s instructions prior to owner’s acceptance.  Repair or replace damaged installed products.
	C. Protect adjacent work areas and finish surfaces from damage during installation.
	D. Protect installed product and finish surfaces from damage during subsequent construction.
	E. Repair minor damages to finish in accordance with manufacturer's instructions and as approved by Architect.
	F. Remove and replace damaged components that cannot be successfully repaired as determined by Architect.
	G. Comply with waste management and recycling program requirements.
	H. Dispose of waste legally and in accordance with local jurisdiction requirements.



	083113 - Access Doors and Frames - TMD5 MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following:
	1. Access doors and frames at wall and ceiling locations where required to access control valves and other mechanical electrical and plumbing devices.
	2. Provide in hard construction walls and ceilings as directed by the Architect and Engineer in the field.

	B. Related Sections:
	1. DIVISION 03: Precast wall panels.
	2. DIVISION 04:  Unit Masonry Assemblies: Masonry walls receiving access doors.
	3. DIVISION 08:  Door Hardware for mortise or rim cylinder locks and master keying
	4. DIVISION 09: Gypsum Board Assemblies: Gypsum board walls and ceilings receiving access doors.
	5. DIVISION 09:  Acoustic Panel Ceilings: Acoustical tile ceiling systems receiving access doors.
	6. DIVISION 09:  Painting: Finish painting of access doors.
	7. DIVISION 09:  Tiling
	8. Mechanical Work:  Refer to access doors related to mechanical equipment.
	9. Electric Work:  Refer to access doors related to electrical equipment.


	1.2 SUBMITTALS
	C. Coordination Drawings:  Drawn to scale and coordinating access door and frame installation with ceiling support, ceiling-mounted items, finish work, tiling and concealed Work above ceiling.  Provide location drawing locating all access doors above ...
	D. Shop Drawings:  Submit shop drawings for fabrication and installation of access doors not fully described by manufacturer's data sheets. Include plans and elevations at not less than 1-inch equals 1 foot scale, and necessary details at not less tha...
	E. Provide the manufacturer's standard-size samples.  Revise access door sizes to suit the project application and constraints encountered in the field.  Utilize the largest size possible to promote access, utility, and maintenance of devices while me...
	F. Provide coordination shop drawing showing location of access doors, size, and construction elements the door will be installed within including coordination with adjacent elements and finishes.  Final size and location of access doors to be coordin...
	G. Samples:  For each exposed finish.
	H. Schedule:  Door and frame schedule, including types, general locations, sizes, construction details, latching or locking provisions, and other data pertinent to installation.
	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:

	1.3 PROJECT / SITE CONDITIONS
	A. Field Measurements:  Verify dimensions by field measurements before fabrication without delaying Project.
	B. Final size and location of access doors to be coordinated with Architect and Engineer prior to installation of work.

	1.4 SEQUENCING AND SCHEDULING
	A. Access Doors for Heating and Plumbing Work:
	1. Unless otherwise indicated on Drawings or specified in MECHANICAL DIVISIONS, provide access doors to gain access to concealed conditions as required for the work as directed by the Architect or Engineer in the field.  Access doors and frames for He...
	2. Ensure access doors in Heating Work Contract are installed by trades experienced in installation of access doors in applicable types of adjacent construction and comply with requirements specified in this specification.

	B. Access Doors for Electric Work:
	1. Unless otherwise indicted on Drawings or specified in ELECTRICAL DIVISION, provide access doors and frames to gain access to concealed conditions as required for the work as directed by the Architect or Engineer in the field.  Access doors and fram...
	2. Ensure access doors in Electric Work Contract are installed by trades experienced in installation of access doors in applicable types of adjacent construction and comply with requirements specified in this specification.


	1.5 QUALITY ASSURANCE
	A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 and that are labeled and listed by UL, ITS, or another testing and inspecting agency acceptable to authorities having jurisdiction per test method indicated.
	1. Vertical Access Doors:  NFPA 252 or UL 10B as required by Governing agency.
	2. Horizontal Access Doors and Frames:  ASTM E 119, UBC Standard 7.1, or UL 263.

	B. Size and Location Verification:  Determine specific locations and sizes for access doors needed to gain access to concealed equipment, and indicate on schedule.  Final size to be approved by Architect and Engineer prior to installation.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	1. Hot-Dip Galvanized Steel:  Coat to comply with ASTM A 123/A 123M for steel and iron products and ASTM A 153/A 153M for steel and iron hardware.
	2. Stainless Steel where indicated or required by corrosive conditions.

	B. Steel Sheet:
	1. Hot-Rolled:  ASTM A 569/A 569M, Commercial Steel (CS), Type B; free of scale, pitting, and surface defects; pickled and oiled.
	2. Cold-Rolled:  ASTM A 366/A 366M, Commercial Steel (CS), or ASTM A 620/A 620M, Drawing Steel (DS), Type B; stretcher-leveled standard of flatness.
	a. Electrolytic zinc-coated steel sheet, complying with ASTM A 591/A 591M, Class C coating, may be substituted at fabricator's option.

	3. Electrolytic Zinc Coated:  ASTM A 591/A 591M, Commercial Steel (CS), with Class C coating and phosphate treatment to prepare surface for painting.
	4. Metallic Coated:  ASTM A 653/A 653M, Commercial Steel (CS), Type B, with A60 zinc-iron-alloy (galvannealed) coating or G60 mill-phosphatized zinc coating; stretcher-leveled standard of flatness.
	5. Stainless Steel at wet locations.

	C. Aluminum Sheet:  ASTM B 209, alloy and temper recommended by aluminum producer and finisher for type of use and finish indicated, and with not less than the strength and durability properties of alloy 5005-H15.
	D. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D.
	E. Aluminum Extrusions:  ASTM B 221, alloy 6063-T6.
	F. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, alloy 6061-T6.
	G. Drywall Beads:  Edge trim formed from 0.0299-inch zinc-coated steel sheet formed to receive joint compound and in size to suit thickness of gypsum panels indicated.
	H. Plaster Bead:  Casing bead formed from 0.0299-inch zinc-coated steel sheet with flange formed out of expanded metal lath and in size to suit thickness of plaster.
	I. Paint:
	1. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with performance requirements in FS TT-P-664; selected for good resistance to normal atmospheric corrosion, compatibility with finish pa...
	2. Shop Primer for Metallic-Coated Steel:  Organic zinc-rich primer complying with SSPC-Paint 20 and compatible with topcoat.
	3. Galvanizing Repair Paint:  High-zinc-dust-content paint for re-galvanizing welds in steel, complying with SSPC-Paint 20.


	2.2 ACCESS DOORS AND FRAMES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following, or approved equal:
	1. Milcor Limited Partnership.
	2. Karp Associates, Inc.
	3. Or approved equal.


	2.3 PRODUCTS:
	A. As a basis of design, details and specifications have been based on specified products by the following manufacturers:
	1. Milcor Limited Partnership, Lima, Ohio.
	2. Karp Associates Inc., Maspeth, New York.
	3. Larsen's Manufacturing Co.,
	4. Or approved equal.


	2.4 STEEL ACCESS DOORS
	A. Flush Doors - Drywall Framed Ceiling or Wall
	1. Material:  16-gauge steel frame with 14-gauge door panel and galvanized steel drywall bead.
	2. Finish:  Baked-on electrostatic powder prime coat chemically bonded to steel.
	3. Hinge:  Concealed spring hinge or concealed continuous piano hinge.
	4. Lock: Flush, screwdriver-operated with steel cam.
	5. Similar to:
	a. "Milcor DW Access Door" by Milcor Limited Partnership.
	b. "KDW Access Door" by Karp Associates Inc.
	c. Or approved equal


	B. Flush Doors - Drywall, Masonry, or Tile Wall
	1. Material:
	a. Prime paint finish: 14-gauge steel frame and door panel.
	b. Stainless steel finish:  16-gauge stainless steel frame and door panel.
	c. Material finish as selected by architect in submittals.

	2. Finish:
	a. Prime paint finish:  Factory-applied, electrostatic bonded, ionized, thermoset powder paint.
	b. Stainless steel finish:  Satin finish.
	c. Material finish as selected by architect in submittals.

	3. Hinge:    Concealed spring hinge or concealed continuous piano hinge.
	4. Lock: Flush, screwdriver-operated with steel cam.
	5. Similar to:
	a. Prime Paint Finish:
	1) "Milcor M Access Door" by Milcor Limited Partnership.
	2) "DSC-214M Universal Access Door" by Karp Associates Inc.
	3) Or approved equal

	b. Stainless Steel Finish:  "Milcor MS Access Door by Milcor Limited Partnership.
	c. Or approved equal


	C. Flush Doors - Plaster Walls and Ceilings
	1. Material:  16 gauge steel frame with 14-gauge door panel and 22-gauge galvanized casing beads.
	2. Finish:  Baked-on electrostatic powder prime coat chemically bonded to steel.
	3. Hinge:  Concealed spring hinge or concealed continuous piano hinge.
	4. Lock:  Flush, screwdriver-operated with steel cam.
	5. Similar to:
	a. "Milcor K Access Door" by Milcor Limited Partnership.
	b. "DSC-214PL Access Door" by Karp Associates Inc.
	c. Or approved equal


	D. Recessed Doors- Suspended Acoustical tile Ceilings
	1. Material: 16-gauge steel frame with 18-gauge recessed steel door panel; 24-inch x 24-inch panels and larger reinforced.
	2. Finish:  Baked on electron powder prime coat chemically bonded to steel: white, rust inhibitive prime coat on exposed edges.
	3. Hinge:  continuous steel hinge with stainless pin; mounted on long side of rectangular doors.
	4. Lock: Flush, screwdriver-operated with steel cam;
	5. Similar to:
	a. “Milcor AT Access Door” by Milcor Limited Partnership.
	b. “KATR Access Door” by Karp Associates Inc.
	c. Or approved equal


	E. Fire-Rated Doors- Drywall Stud and Masonry Walls.
	1. Material:  16-gauge steel frame with 20-gauge steel door panel; same for both prime painted doors and stainless steel doors.  Finish material selected by Architect based on location of access door.
	2. Finish:
	a. Prime paint finish:  Factory-applied, electrostatic bonded ionized, thermoset power paint.
	b. Stainless steel finish:  Satin finish.
	c. Or approved equal

	3. Hinge: Continuous steel hinge with stainless steel pin; includes automatic panel closer.
	4. Lock: Self-latching with direct action knurled knob and interior latch release mechanism.
	5. Similar to:
	a. “Milcor Fire Rated Door” by Milcor Limited Partnership.
	b. “KRP-150FR Insulated Fire Rated Access Door” by Karp.
	c. Or approved equal


	F. Fabrication
	1. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane when closed.
	a. Other devices available include pull rings, Allen head, Phillips head, spanner head, tee handle, push button, and thumb turn.
	b. For cylinder lock, furnish two keys per lock and key all locks alike.
	c. For recessed panel doors, provide access sleeves for each locking device.  Furnish plastic grommets and install in holes cut through finish.

	2. Aluminum:  After fabrication, apply manufacturer's standard protective coating on aluminum that will come in contact with concrete.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which access doors are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with copies to the...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Advise installers of other work about specific requirements relating to access door and floor door installation, including sizes of openings to receive access door and frame, as well as locations of supports, inserts, and anchoring devices.
	D. Set frames accurately in position and attach securely to supports with plane of face panels aligned with adjacent finish surfaces.
	E. Install access doors, flush with adjacent finish surfaces or recessed to receive finish material.
	F. Adjust doors and hardware after installation for proper operation.
	G. Install access doors rigid, straight, plumb and level.  Secure to supporting walls with manufacturer’s recommended anchoring devices, as shown on final shop drawings or in manufacturer's instructions.
	H. Conceal all drilling, cutting, and fitting to room finish.
	I. Adjust and lubricate hardware for proper operation after installation.

	3.2 PROTECTION
	A. Protect units during delivery, storage and after installation; replace damaged units as directed by Architect.
	B. Perform final adjustments to door hardware and other operating parts prior to final inspection. Clean exposed surfaces and touch up minor scratches and other finish imperfections using materials and methods recommended by manufacturer.
	C. Comply with waste management and recycling program requirements.
	D. Dispose of materials legally and in accordance with local jurisdiction requirements.



	083323 - Overhead Coiling Doors - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes but is not limited to:
	1. Counter doors with stainless steel sill @ Parts Office.
	2. Service doors @ Wash Equipment Room.

	B. Related Section:
	1. Division 01 - Specifications
	2. Division 03 – Precast Structural Concrete Wall Panels
	3. Division 03 – Structural Precast Concrete Floor Plank
	4. Division 04 – Unit Masonry
	5. Division 05 – Metal Fabrications
	6. Division 06 – Rough Carpentry
	7. Division 07 – Joint Sealants
	8. Division 08 – Door Hardware Schedule
	9. Division 08 – Door Hardware.


	1.2 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type and size of overhead door and accessory.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work.
	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following.
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.3 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing the types of doors specified in this section with minimum five years documented experience.
	B. Installer Qualifications:  Manufacturer's authorized representative with minimum of five years documented experience, who is trained and approved for both installation and maintenance of units required for this Project.
	C. Standard for Overhead Doors:  Fabricate overhead doors to comply with ANSI / DASMA 102 – 1996 unless otherwise indicated.

	1.4 DELIVERY, STORAGE, AND HANDLING
	1. Store products in manufacturer’s unopened packaging until ready for installation.

	1.5 PRODUCT CONDITIONS
	1. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer’s absolute limits.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of overhead doors that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  (2) Two years from date of Substantial Completion.

	B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components that show evidence of deterioration of factory-applied finishes and delamination within specified warranty period.
	1. Warranty Period:  (10) Ten years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 DOOR CURTAIN MATERIALS AND CONSTRUCTION
	A. Door Curtains:  Fabricate overhead coiling-door curtain of interlocking metal slats, designed to withstand wind loading indicated, in a continuous length for width of door without splices.  Unless otherwise indicated, provide slats of thickness and...
	B. Bottom Bar for Counter Doors:  Manufacturer's standard continuous channel or tubular shape, fabricated from metal to match curtain slats and finish.
	C. Interior Door Bottom Gasket:  Equip each door bottom bar with a replaceable, adjustable, continuous, compressible gasket of flexible vinyl, rubber, or neoprene as a cushion bumper.
	D. Curtain Jamb Guides:  Manufacturer's standard angles or channels and angles of same material and finish as curtain slats unless otherwise indicated, with sufficient depth and strength to retain curtain, to allow curtain to operate smoothly, and to ...
	E. Bottom Bar for Service Doors: Consisting of two angles, each not less than 1-1/2 by 1-1/2 by 1/8 inch thick; fabricated from manufacturer’s standard hot-dip galvanized steel to match curtain slats and finish.
	F. Bottom Bar for Counter Doors: Fabricated assembly from manufacturer’s standard stainless steel to match curtain slats and finish of door assembly.
	G. Endlocks for Counter Doors: Manufacturer’s standard locks on not less than alternate curtain slats for curtain alignment and resistance against lateral movement.

	2.2 HOOD
	A. General:  Form sheet metal hood to entirely enclose coiled curtain and operating mechanism at opening head.  Contour to fit end brackets to which hood is attached.  Roll and reinforce top and bottom edges for stiffness.  Form closed ends for surfac...

	2.3 COUNTER DOORS
	A. Integral Metal Sill for Counter Door:  Fabricate sills as integral part of frame assembly of Type 304 stainless steel in manufacturer's standard thickness with No. 4 finish.

	2.4 LOCKING DEVICES
	A. Locking Device Assembly:  Fabricate with cylinder lock, spring-loaded dead bolt, operating handle, cam plate, and adjustable locking bars to engage through slots in tracks.
	1. Lock Cylinders:  Provide cylinders standard with manufacturer.
	2. Keys:  Provide three for each cylinder.


	2.5 CURTAIN ACCESSORIES
	A. Push/Pull Handles:  Equip each push-up-operated or emergency-operated door with lifting handles on each side of door, finished to match door.

	2.6 COUNTERBALANCING MECHANISM
	A. General:  Counterbalance doors by means of manufacturer's standard mechanism with an adjustable-tension, steel helical torsion spring mounted around a steel shaft and contained in a spring barrel connected to top of curtain with barrel rings.  Use ...
	B. Brackets:  Manufacturer's standard mounting brackets of either cast iron or cold-rolled steel plate.

	2.7 MANUAL DOOR OPERATORS
	A. Equip door with manufacturer's recommended manual door operator unless another type of door operator is indicated.
	B. Push-up Door Operation:  Design counterbalance mechanism so the required lift or pull for door operation does not exceed 25 lbf (111 N).
	C. Chain-Hoist Operator for Service Door: Consisting of endless steel hand chain, chain-pocket wheel and guard, and gear-reduction unit with a maximum 25 lbf force for door operation.  Provide alloy-steel hand chain with chain holder secured to operat...

	2.8 COUNTER DOOR ASSEMBLY
	A. Counter Door (Parts Office):  Overhead coiling door formed with curtain of interlocking metal slats.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide ACME Rolling Doors –  Counter Shutters or comparable product by one of the following:
	a. Cookson Company.
	b. Cornell Iron Works, Inc.
	c. Mahon Door Corporation.
	d. McKeon Rolling Steel Door Company, Inc.
	e. Overhead Door Corporation.
	f. Raynor.
	g. Wayne-Dalton Corp.
	h. Windsor Door.
	i. Or approved equal


	B. Operation Cycles:  Not less than 20,000.
	C. Door Curtain Material: Stainless steel.
	D. Door Curtain Slats: Flat profile slats of 2-5/8-inch (67-mm) center-to-center height.
	E. Curtain Jamb Guides: Stainless steel with exposed finish matching curtain slats.  Provide continuous integral wear strips to prevent metal-to-metal contact and to minimize operational noise.
	F. Hood:  Match curtain material and finish.
	1. Shape: Square.
	2. Mounting: Face of wall.

	G. Counter / Sill Configuration:  Integral metal sill made of stainless steel.
	H. Locking Devices:  Equip door with locking device assembly.
	1. Locking Device Assembly: Cremone type, both jamb sides locking bars, operable from inside and outside with cylinders.

	I. Manual Door Operator:  Push-up operation
	1. Provide operator with manufacturer's standard removable operating arm.

	J. Door Finish:
	1. Stainless-Steel Finish: No. 4 (polished directional satin).


	2.9 SERVICE DOOR ASSEMBLY
	A. Service Door (Wash Equipment Room):  Overhead coiling door formed with curtain of interlocking metal slats.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide ACME Rolling Doors –  Service Doors or comparable product by one of the following:
	a. Cookson Company.
	b. Cornell Iron Works, Inc.
	c. Mahon Door Corporation.
	d. McKeon Rolling Steel Door Company, Inc.
	e. Overhead Door Corporation.
	f. Raynor.
	g. Wayne-Dalton Corp.
	h. Windsor Door.
	i. Or approved equal


	B. Operation Cycles:  Not less than 20,000.
	C. Door Curtain Material: Galvanized steel.
	D. Door Curtain Slats: Flat profile slats of 2-5/8-inch (67-mm) center-to-center height.
	E. Curtain Jamb Guides: Galvanized steel with exposed finish matching curtain slats.  Provide continuous integral wear strips to prevent metal-to-metal contact and to minimize operational noise.
	F. Hood:  Match curtain material and finish.
	1. Shape: Round.
	2. Mounting: Face of wall.

	G. Sill Configuration:  Integral galvanized metal sill.
	H. Locking Devices:  Equip door with chain lock keeper.
	I. Manual Door Operator:  Chain-hoist operation
	1. Provide operator with manufacturer's standard removable operating arm.

	J. Door Finish:
	1. Powder-coated Finish: color as selected by Architect form manufacturer’s full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	3.2 INSTALLATION
	A. Install overhead doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	a. Tracks:  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid installation of track and door-operating equipment.  Repair galvanized coating on tracks according to ASTM A 780.
	b. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.  Adjust doors and seals to provide weather tight fit around entire perimeter.

	3.3 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain overhead doors.

	3.4 CLEANING
	A. Clean doors and frames.  Remove debris from space and repair or replace all damaged items.
	B. Remove labels and visible markings.
	C. Dispose of all waste legally and in compliance with local jurisdiction requirements.
	D. Comply with waste management and recycling program requirements.

	3.5 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.



	083613 - Sectional Doors - TMD5 - phD
	1.1 SUMMARY
	A. Section includes, but is not limited, to the following:  electrically operated insulated sectional doors with vision lites, tracks, and framing assemblies, including electric motor operator and controls.
	B. Related Section:
	1. Division 03 – Precast Structural Concrete Wall Panels
	2. Division 03 – Cast in Place Concrete
	3. Division 05 – Metal Fabrications
	4. Division 06 – Rough Carpentry
	5. Division 07 – Joint Sealants
	6. Division 08 – Door Hardware Schedule
	7. Division 08 – Door Hardware
	8. Division 08 – Translucent Wall Panels
	9. Division 08 – Automatic Door Operators
	10. Division 08 – Access Control Hardware
	11. Division 26 – Electrical Sections
	12. Division 28 – Electrical Sections

	C. References
	1. A. ASTM A 653/A 653M – Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	2. ASTM B 209/209M – Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	3. ASTM B 221/221M – Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles and Tubes.
	4. ANSI/DASMA 102-1996.


	1.2 PERFORMANCE REQUIREMENTS
	A. General Performance:  Sectional doors shall meet performance requirements specified without failure due to defective manufacture, fabrication, installation, or other defects in construction and without requiring temporary installation of reinforcin...
	B. Delegated Design:  Design sectional doors, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	C. Structural Performance:  Exterior sectional doors shall withstand the effects of gravity loads, and the following loads and stresses within limits and under conditions indicated according to ANSI/DASMA 102.
	1. Wind Design:  Provide calculations buy a licensed engineer in the state where the project is located verifying the system complies with applicable seismic and wind load requirements for the New Jersey Uniform Building Code including applicable 2009...
	2. Seismic Performance:  Sectional doors shall withstand the effects of earthquake motions determined according to NJUCC, IBC 2009 NJ Edition and as indicated on structural drawings.

	D. Air Infiltration:  Maximum rate not more than indicated when tested according to ANSI/DASMA 105-2004.
	1. Air Infiltration:  Maximum rate of 0.08 cfm/sq. ft. (0.406 L/s per sq. m at 15 and 25 mph (24.1 and 40.2 km/h).


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type and size of sectional door and accessory.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work.
	D. Samples:  For each exposed product and for each color and texture specified.
	E. Delegated-Design Submittal: For sectional doors indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by a qualified New Jersey professional engineer responsible for their preparation.
	F. Seismic Qualification Certificates:  For sectional doors, accessories, and components, from manufacturer.  Refer to structural drawings for design criteria.
	G. Maintenance data.
	H. Warranties:  Sample of special warranties.
	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following.
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.

	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing the types of doors specified in this section with minimum (5) five years documented experience.
	B. Installer Qualifications:  Manufacturer's authorized representative with minimum of (5) five years documented experience, who is trained and approved for both installation and maintenance of units required for this Project.
	C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	D. Standard for Sectional Doors:  Fabricate sectional doors to comply with ANSI / DASMA 102 – 1996 unless otherwise indicated.

	1.5 DELIVERY, STORAGE, AND HANDLING
	1. Store products in manufacturer’s unopened packaging until ready for installation.

	1.6 PRODUCT CONDITIONS
	1. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results.  Do not install products under environmental conditions outside manufacturer’s absolute limits.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of sectional doors that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  (2) Two years from date of Substantial Completion.

	B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components that show evidence of deterioration of factory-applied finishes and delamination within specified warranty period.
	1. Warranty Period:  (10) Ten years from date of Substantial Completion.


	PART 2 – PRODUCTS
	2.1 MANUFACTURER
	A. As a basis of design documents and specifications have been based on Amarr Garage Doors; 165 Carriage Court, Winston-Salem, NC 27105 ASD.  Tel:  (800) 503-3667.  Fax:  (336) 251-1851.  Email:  marketing@amarr.com, Website:  www.amarr.com, or approv...
	1. Distributor:  Fimbel Architectural Door Specialties or approved equal.
	2. Other products that may comply with the project requirements upon a compliance review include the following:
	a. Overhead Door Corporation
	b. Wayne-Dalton Corp.
	c. Or approved equal



	2.2 STEEL DOOR SECTIONS
	A. General:  Provide each door with door sections, brackets, tracks, counterbalance mechanisms and hardware to suit the opening and headroom available.
	B. Exterior Section Faces and Frames:  Fabricate from manufacturer's standard zinc-coated (galvanized), cold-rolled, steel sheet.
	1. Roll horizontal meeting edges to a continuous, interlocking, keyed, rabbeted, shiplap, or tongue-in-groove weathertight seal, with a reinforcing flange return.
	2. For insulated doors, provide sections with continuous thermal-break construction, separating the exterior and interior faces of door.

	C. Section Ends and Intermediate Stiles:  Enclose open ends of sections with channel end stiles formed from galvanized-steel sheet welded to door section.  Provide intermediate stiles formed from galvanized-steel sheet, cut to door section profile, an...
	D. Reinforce bottom section with a continuous channel or angle conforming to bottom-section profile and allowing installation of astragal.
	E. Reinforce sections with continuous horizontal, vertical, and diagonal reinforcement, as required to stiffen door and for wind loading.  Provide galvanized-steel bars, struts, trusses, or strip steel, formed to depth and bolted or welded in place.  ...
	F. Provide internal reinforcement for door to meet structural requirements and for hardware attachment.
	G. Thermal Insulation:  Insulate interior of steel sections with door manufacturer's standard CFC-free, 2” thick, polyurethane insulation, with maximum flame-spread and smoke-developed indexes of 75 and 450, respectively, according to ASTM E 84.  Encl...
	1. Interior Facing Material:  Prefinished, zinc-coated (galvanized), cold-rolled, commercial steel (CS) sheet.


	2.3 TRACKS, SUPPORTS, AND ACCESSORIES
	A. Tracks:  Manufacturer's standard, galvanized-steel track system of configuration indicated, sized for door size and weight, designed for lift type indicated and clearances shown on Drawings.  Provide complete track assembly including brackets, brac...
	B. Horizontal tracks 16-gauge minimum galvanized steel, reinforced with 13 gauge galvanized steel angles as required by door size and weight.
	C. Provide track system suitable for application as indicated on drawings Vertical lift that follows the roof slope or horizontal to suite the project conditions.  Provide custom application as needed.
	D. Track Reinforcement and Supports:  Galvanized-steel track reinforcement and support members.  Secure, reinforce, and support tracks as required for door size and weight to provide strength and rigidity without sag, sway, and vibration during openin...
	E. Weather seals:  Replaceable, adjustable, continuous, compressible weather-stripping gaskets of flexible vinyl, rubber, or neoprene fitted to bottom and top of sectional door unless otherwise indicated.  Provide perimeter seal for header and jambs.
	F. Thermal Windows / Insulated Glass: 24 by 12 inches Molded plastic frame with insulated glass.  Insulated glass unit to consist of two pieces of 1/8 inch thick clear glass with a 7/8 inch aluminum spacer. Frame to match sections.  Provide four (4) w...
	G. Mounting:  Continuous reverse angle mounting for steel jambs, custom application.
	H. Exhaust Port:  Install an exhaust port with movable cover.

	2.4 HARDWARE
	A. General:  Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-steel, or other corrosion-resistant fasteners, to suit door type.
	B. Minimum of 14 gauge galvanized steel hinges; and 13 gauge galvanized steel track brackets.
	C. Rollers have 10 ball bearings with casehardened inner and outer races.
	D. Doors 16 feet 4 inches (5102 mm) and wider provided with double end hinges and stiles and long stem rollers.
	E. Sliding end stile locking device provided with spring-loaded bolt for inside operation only.
	F. Handle:  Galvanized steel step plate/lift handle provided on inside and outside of bottom section.
	G. Lock:  Standard interior sliding end stile lock with hole to receive padlock.
	1. Lock:  5 pin cylinder lock interior lock bar and outside key.

	H. Push/Pull Handles:  For push-up or emergency-operated doors, provide galvanized-steel lifting handles on each side of door.

	2.5 COUNTERBALANCE MECHANISM
	A. Spring Counterbalance:  Torsion springs for door counter-balance mounted on a continuous cross header shaft.  Springs to be oil tempered, helical wound and custom computed for each door.  Cable drums to be die cast aluminum.  Galvanized lift cable ...
	1. High Cycle Spring:  25,000 cycles.

	B. Torsion Spring:  Counterbalance mechanism consisting of adjustable-tension torsion springs mounted on torsion shaft made of steel tube or solid steel.  Provide springs designed for number of operation cycles indicated.  Mount for low headroom appli...
	C. Cable Drums and Shaft for Doors:  Cast-aluminum or gray-iron casting cable drums mounted on torsion shaft and grooved to receive door-lifting cables as door is raised.  Mount counterbalance mechanism with manufacturer's standard ball-bearing bracke...
	D. Cables:  Galvanized-steel lifting cables.
	E. Cable Safety Device:  Include, on each side-edge of door, a device designed to automatically stop door if either lifting cable breaks.
	F. Bracket:  Provide anchor support bracket as required to connect stationary end of spring to the wall and to level the shaft and prevent sag.
	G. Provide a spring bumper at each horizontal track to cushion door at end of opening operation.

	2.6 ELECTRIC DOOR OPERATORS
	A. General:  Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door specified, with electric motor and factory-prewired motor controls, starter, gear-reduction unit, solenoid-operated brake, clutch,...
	1. Comply with NFPA 70.
	2. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6; with NFPA 70, Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification:  Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Door-Operator Type:  Unit of type indicated, consisting of electric motor, gears, pulleys, belts, sprockets, chains, and controls needed to operate door and meet required usage classification.  Coordinate door hardware and access control system in ...
	D. Electric Motors:  Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements specified in Division 26.
	1. Electrical Characteristics:
	a. Phase:  Single phase.
	b. Volts:  110v.
	c. Hertz:  60.

	2. Motor Type and Controller:  Reversible motor and controller (disconnect switch) for motor exposure indicated.
	3. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 8 in./sec. (203 mm/s) and not more than 12 in./sec. (305 mm/s), without e...
	4. Operating Controls, Controllers (Disconnect Switches), Wiring Devices, and Wiring:  Manufacturer's standard unless otherwise indicated.

	E. Obstruction Detection Device:  Equip motorized door with indicated external automatic safety sensor capable of protecting full width of door opening.  Activation of device immediately stops and reverses downward door travel.
	1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction in door opening without contact between door and obstruction.  Provide self-monitoring capability designed to interface with door-operator control circuit to de...

	F. Remote-Control Station:  Momentary-contact, three-button control station with push-button controls labeled "Open," "Close," and "Stop."
	1. Provide one control station per door; adjacent to the garage door.
	2. Interior units in surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure.
	3. Integrate door operators with access control system.
	4. Refer to Door Hardware Schedule and Access Control specified in Division 08 for coordination with related hardware and access control system.
	5. Locate operator adjacent to sectional door where directed by Architect and Owner.

	G. Emergency Manual Operation:  Equip each electrically powered door with capability for emergency manual operation.  Design manual mechanism so required force for door operation does not exceed 25 lbf.
	H. Emergency Operation Disconnect Device:  Equip operator with hand-operated disconnect mechanism for automatically engaging manual operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit...
	I. Motor Removal:  Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency manual operation.
	J. Audible and Visual Signals:  Audible alarm and visual indicator lights in compliance with regulatory requirements for accessibility.

	2.7 DOOR ASSEMBLY
	A. Steel Sectional Door:  Sectional door formed with hinged sections.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Amarr Garage Doors model 2720 extra heavy duty 2”- 20 gauge framed in place sectional door, custom application to fulfill project requirements, or approved equal.

	B. Insulated Steel Doors:
	1. Model 2720 Commercial 2 inches (51 mm) polyurethane insulated door.
	a. Door Size: As indicated on the Drawings.
	b. Door Sections: 2 inches (51 mm) thick, sandwich construction consisting of rolled formed, commercial quality, 20 gauge exterior and 27 gauge interior steel skins, stucco embossed flush exterior and ribbed interior for added strength. Door to have t...
	c. Finish:  Door exterior and interior pre-painted steel consisting of a hot dipped galvanized coating applied to the base metal, a 0.2 mil baked on prime coat and a 0.8 mil baked on polyester top coat.
	1) As scheduled on drawings, if not scheduled, than as follows:
	2) Exterior Color:  Color and Gloss selected by Architect from full range of standard and premium colors and textures.
	3) Finish of Interior Facing Material:  Match finish of exterior section face.



	C. Operation Cycles:  Not less than 25,000.
	D. Installed R-Value:  19.4.
	E. Steel Sections:  Zinc-coated (galvanized) steel sheet, formed into sections 2 inches (51 mm) thick.
	1. Exterior-Face Surface:  embossed.
	2. Interior Facing Material:  Zinc-coated (galvanized) steel sheet.

	F. Track Configuration:  Provide a custom track application to suite project conditions.
	G. Weather seals:  Fitted to bottom and top and around entire perimeter of door.
	H. Thermal Windows / Insulated Glass: 24 by 12 inches (610 by 305 mm) Molded plastic frame with insulated glass.  Insulated glass unit to consist of two pieces of 1/8 inch (3.2 mm) thick clear glass with a 7/8 inch (22 mm) aluminum spacer. Frame to ma...
	I. FABRICATION
	1. Insulated Steel Doors.
	a. Standard maximum size: Model Amarr 2720 up to 28 feet 2 inches wide and up to 24 feet 1 inch high (8.9 by 7.3m) with a 450 square foot maximum door area.
	1) Galvanized struts (truss bars): Provide on all doors 16 feet (4.9m) and wider to prevent deflection of no more than 1/120 of the spanned width when in the open position.



	J. Electric Door Operator:
	1. Usage Classification:  Industrial duty for standard lift sectional doors.
	2. Operator Type:  Trolley Operator.
	3. Motor Exposure:  Exterior, dusty, wet, or humid.
	4. Provide a Lift Master automatic operator, electrically powered, with a  motor assembly to suite the project applications and weight of the door assembly, or approved equal.  Provide a minimum of one operator per door.
	5. Provide a reinforcing strut for operator attachment and an adjustable operator bracket to suite project conditions.
	6. Modify trolley rail and track to suite project conditions.
	7. Emergency Manual Operation:  Push-up type.
	8. Obstruction-Detection Device:  Automatic photoelectric sensor.
	9. Offset motors in back to back installation where required to conserve space.



	PART 3 – EXECUTION
	3.1 EXAMINATION
	3.2 INSTALLATION
	A. Install sectional doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Install in accordance with manufacturer's instructions. Doors to be interior face mounted on a prepared surface.
	C. Anchor assembly to wall construction and building framing without distortion.
	D. Securely brace door tracks suspended from structure. Secure tracks to structural members or solid backing only.
	E. Fit and align door assembly, tracks and operating hardware.
	F. Install perimeter weatherstripping.
	G. Tracks:  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid installation of track and door-operating equipment.  Repair galvanized coating on tracks according to ASTM A 780.
	H. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.  Adjust doors and seals to provide weather tight fit around entire perimeter to provide a perimeter air and vapor barrier seal.

	3.3 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain sectional doors.

	3.4 CLEANING
	A. Clean doors and frames.  Remove debris from space and repair or replace all damaged items.
	B. Remove labels and visible markings.
	C. Comply with waste management and recycling program requirements.
	D. Dispose of all waste legally and in compliance with local jurisdiction requirements.

	3.5 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.
	END OF SECTION



	084113 - Alum Ent and Store - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes, but is not limited to, the following:
	1. Tubular aluminum doors, including:
	a. Wide stile and rail door.
	b. Accessories, including louvers, fasteners, and brackets.

	2. Thermal and Aluminum door frames, including:
	a. Aluminum framing system.
	b. Accessories, including louvers, fasteners, and brackets.
	c. Frames for FRP doors.

	3. Removable mullions as required and installed in aluminum framing.

	B. Products Installed but not Furnished Under this Section
	1. Hardware for Aluminum Doors: Unless otherwise specified, receive hardware items specified in Hardware Sets for “Aluminum Door Hardware” in Division 08 and provide factory-installation of hardware items to ensure proper coordination of hardware item...
	2. Note that removable mullions installed in aluminum doors and frames are provided and installed as part of Division 08.

	C. Related Sections:
	1. DIVISION 03 – Precast Structural Concrete Wall Panels
	2. DIVISION 04 - Unit Masonry Assemblies
	3. DIVISION 07 - Joint Sealants
	4. DIVISION 08 - Door Hardware
	5. DIVISION 08 – Aluminum Windows
	6. DIVISION 08 – FRP Doors
	7. DIVISION 08 - Glazing
	8. DIVISION 08 - Insulated Metal Panels
	9. DIVISION 09 - Paints and Coatings


	1.2 REFERENCES
	A. Standards:  Comply with applicable provisions of "Metal Curtain Wall, Window, Storefront, and Entrance Guide Specification Manual" by AAMA.
	B. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performance Organic Coatings on Aluminum Extrusions and Panels; American Architectural Manufacturers Association;
	C. ASTM A 123/A 123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products;
	D. ASTM B 209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate;
	E. ASTM B 221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes;
	F. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection Association.

	1.3 SYSTEM DESCRIPTION
	A. General:  Provide door assemblies including hardware that have been designed and fabricated to comply with specified performance requirements, as demonstrated by testing manufacturer's corresponding standard systems.
	B. Performance Requirements:
	1. Thermal Movement: Fabricate exterior components from manufacturer's stock systems that have been designed to provide for expansion and contraction resulting from ambient temperature range of 120 degrees F.
	2. Design Wind Load:
	a. Comply with applicable requirements of New Jersey Uniform Building Code including applicable 2009 International Building Code – New Jersey Edition, and ASCE 7-05.
	1) Refer to structural drawings for
	a) Wind Speed
	b) Exposure Category
	c) Wind Importance Factor

	2) Minimum Wind Pressures for a 100 sq. ft area:
	a) Corners: Refer to Structural Drawings
	b) Non-Corners: Refer to Structural Drawings
	c) Contractor to update and confirm the design pressures thru the submittal process utilizing a NJ licensed engineer.





	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Shop Drawings:  Submit shop drawings for fabrication and installation of aluminum doors and frames, related assemblies and associated components prepared by aluminum door and frame system manufacturer.  Include elevations of each opening type and i...
	1. Show anchors, hardware, operators, and other components not included in manufacturer's standard data.  Include glazing details.
	2. Provide written indication of manufacturer’s acceptance of shop drawings prepared by fabricator or distributor.

	D. Samples:  Submit (3) samples of each aluminum finish, on 12 inch long extrusions or 6 inch square sheets of alloys to be used.  Where normal color and texture variations are to be expected, include 2 or more units in each sample to show range of su...
	1. Selection Samples: Complete sets of color and finish options, using actual materials, for Architect's selection as indicated above.
	2. Verification Samples: Submit two (2) sets of actual pieces of products in each finish specified, not less than 12 inches square or 12 inches long for linear components. For finishes subject to color variation, include not less than two samples illu...

	E. Quality Control Submittals
	1. Manufacturer Qualifications: Not less than ten (10) years of documented successful experience in manufacturing components of the types specified.
	2. Installer Qualifications: Firm with not less than ten (10) years documented successful experience in installing components of the types specified and approved in writing by manufacturer.
	3. Design Data: Submit structural calculations bearing signature and seal of Professional Engineer licensed in state where Project is located indicating compliance of aluminum doors and frames with Design Wind Load requirements specified above.
	a. In the Engineers review and investigation of the above indicated design criteria, should the Engineer find that the frame and door sizes, as indicated, do not provide the resistance to the above indicated loads he shall so advise the Architect.  Th...
	b. Provide test certifications from the manufacturer indicating the door system (frame, door, door frame, door lite, glazing, and door hardware) has been tested to comply with the performance requirements noted above.  At no cost to the Owner, modify ...


	F. Samples:  For each exposed product and for each color and texture specified.
	G. Maintenance data.
	H. Warranties:  Sample of special warranties.
	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Comply with recycling program and waste management procedures.

	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Not less than ten (10) years of documented successful experience in manufacturing components of the types specified.
	B. Installer Qualifications: Firm with not less than ten (10) years documented successful experience in installing components of the types specified and approved in writing by manufacturer.
	C. Single Source Responsibility:  Obtain aluminum doors, frames and associated components by single firm specializing in type of construction required, so that there will be undivided responsibility for specified performance of all component parts, in...
	1. Aluminum windows to be from same manufacturer as the Aluminum Entrance and Storefront manufacturer.
	2. Glazing of aluminum doors.
	3. All hardware installed on aluminum doors.
	4. Insulated metal panels installed in aluminum frames.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver aluminum components in manufacturer's standard protective packaging, palleted, crated, or banded together.
	B. Inspect delivered components for damage and replace.  Repaired components will not be accepted.
	C. Store components under cover in manufacturer's packaging until installation.

	1.7 PROJECT CONDITIONS
	A. Field Measurements: Verify dimensions by field measurements before fabrication and indicate on shop drawings. Coordinate fabrication with project schedule to avoid delays in the work.
	B. Environmental Limitations: Do not begin installation of interior aluminum components until space has been enclosed and ambient thermal conditions are being maintained at levels consistent with final project requirements.

	1.8 WARRANTY
	A. Submit (2) copies of written guarantee signed by Manufacturer, Installer and Prime Contractor, agreeing to replace aluminum doors, frames and components, which fail in materials or workmanship within ten (10) years of date of acceptance.  Failure o...
	B. Insulating Glazing:  Submit (2) copies of written guarantee signed by Glass Manufacturer, Installer and Prime Contractor, agreeing to replace insulating glass and components, which fail due to broken or damaged perimeter seals in materials or workm...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. As a basis of design, details and specifications for Door Systems have been based on products specified below by the following manufacturers:
	1. EFCO Corporation, Monett, Missouri:  Product:  EFCO Corp.: Series D500 wide stile doors with minimum 1-3/4” Wide Stile Entrance Door.
	2. Other acceptable manufacturer’s include:
	a. Wausau Windows & Walls series wide stile doors.
	b. Architectural Window Manufacturing Corporation series wide stile doors.
	c. Or approved equal.



	2.2 COMPONENTS
	A. Wide Stile Doors:  Provide 1-3/4 in (44 mm) thick glazed doors using materials as follows:
	1. Framing: Extruded aluminum tubing, 0.125 in (3.17 mm) minimum thickness, with heavy-duty plated steel through bolts in rails.  6063-T6 aluminum construction.
	a. Stile Rail Width: 6” nominal minimum width
	b. Head Rail Width: 6” nominal width
	c. Bottom Rail Width: 12” nominal width

	2. See Division 08 - Glazing
	a. @ Interior of Building: Clear, 1/4 in (6 mm) tempered glass in interior of building.
	b. Glazing @ Exterior of Building and Vestibule: 1 inch (25 mm) thick insulating units 1/4" (6 mm) clear tempered, 1/2" (12 mm) argon gas infill, 1/4" (6 mm) clear tempered with PPG SB60 low emissivity glass.

	3. Replaceable Weather-stripping: ASTM E2203 compliant bulb gasket or AAMA 701/702 wool pile.

	B. Exterior Aluminum Door Frame and Vestibule: Provide frames sized to fit wall thicknesses indicated on the drawings in profiles indicated, and constructed from materials as follows:
	1. As a basis of design, details and specifications for aluminum framing system at exterior doors have been based on the following products:
	a. EFCO Corp.:  “EFCO System 402 & 403 Storefront Framing”

	2. Other acceptable manufacturer’s include:
	a. Wausau Windows & Walls series 14000
	b. Architectural Window Manufacturing Corporation series 1700
	c. Or approved equal.

	3. Components:
	a. Wall Thickness: Sufficient to meet specified performance requirements but no less than 0.080 inches.
	b. Frame Depth: Not less than 4-1/2 inches.
	c. Frame Face: Not less than 2 inches.
	d. Construction: Flush glazed shear block construction.
	e. Reinforcement and Fastening:  Provide concealed reinforcement and mechanical fastening required to resist wind load pressures noted above.

	4. Other Extruded aluminum shapes, not less than 0.080 inch thick, reinforced at hinge and strike locations.
	5. Corner Brackets: Extruded aluminum, fastened with stainless steel screws.
	6. Trim: Extruded aluminum, not less than 0.080 inch thick, removable snap-in type without exposed fasteners.
	7. Replaceable Weather-stripping: ASTM E2203 compliant bulb gasket or AAMA 701/702 wool pile.
	8. See Division 08 - Glazing
	a. @ Interior of Building: Clear, 1/4 in (6 mm) tempered glass in interior of building.
	b. Glazing @ Exterior of Building and Vestibule: 1 inch (25 mm) thick insulating units 1/4" (6 mm) clear tempered, 1/2" (12 mm) argon gas infill, 1/4" (6 mm) clear tempered with PPG SB60 low emissivity glass.
	c. Glazed into storefront - 1” insulated metal panel at building interior as scheduled.


	C. Framing System for Interior Storefront System Applications:
	1. As a basis of design, details and specifications for aluminum framing systems have been based on the following products:
	a. EFCO Corp.:  “EFCO System 402 Storefront Framing”

	2. Other acceptable manufacturer’s include:
	a. Wausau Windows & Walls series 14000
	b. Architectural Window Manufacturing Corporation series 1700
	c. Or approved equal.

	3. Components:
	a. Wall Thickness: Sufficient to meet specified performance requirements but no less than 0.080 inches.
	b. Frame Depth: Not less than 4-1/2 inches.
	c. Frame Face: Not less than 2 inches.
	d. Construction: Flush glazed shear block construction.
	e. Glazing System:  Dry glazed with EPDM or other elastomeric extrusion in aluminum glazing stops; fixed stop one side with snap-in stop on other side providing for replacement of glass panel.
	f. Reinforcement and Fastening:  Provide concealed reinforcement and mechanical fastening required to resist wind load pressures noted above.


	D. Thermal Framing System for Exterior Storefront System Applications (Exterior Door and Vestibule including Transoms):
	1. As a basis of design, details and specifications for aluminum framing systems have been based on the following products:
	a. EFCO Corp.:  “EFCO System 402 & 403 Thermal Storefront Framing”

	2. Other acceptable manufacturer’s include:
	a. Wausau Windows & Walls series 14000
	b. Architectural Window Manufacturing Corporation series 1700
	c. Or approved equal.

	3. Components:
	a. Wall Thickness: Sufficient to meet specified performance requirements but no less than 0.080 inches.
	b. Frame Depth: Not less than 4-1/2 inches.
	c. Frame Face: Not less than 2 inches.
	d. Construction: Flush glazed shear block construction with poured-in-place 2-part polyurethane thermal break completely separating interior and exterior surfaces.
	e. Glazing System:  Dry glazed with EPDM or other elastomeric extrusion in aluminum glazing stops; fixed stop one side with snap-in stop on other side providing for replacement of glass panel.
	f. See Division 08 - Glazing
	1) @ Interior of Building: Clear, 1/4 in (6 mm) tempered glass in interior of building.
	2) Glazing @ Exterior of Building and Vestibule: 1 inch (25 mm) thick insulating units ¼” (6mm) clear tempered, ½” (12mm) argon gas infill,  ¼” (6mm) clear tempered with PPG SB60 Low emissivity glass
	3) Glazed into storefront - 1” insulated metal panel at building interior as scheduled.

	g. Reinforcement and Fastening:  Provide concealed reinforcement and mechanical fastening required to resist wind load pressures noted above.



	2.3 MATERIALS
	A. Aluminum
	1. Members:  Extruded Aluminum: ASTM B 221, alloy 6063-T6 or alloy 6463-T6.  Alloy and temper recommended by manufacturer for strength, corrosion resistance, and application of required finish.
	2. Face Sheet:  Aluminum sheet, ASTM B 209 (ASTM B 209M), alloy 5005-H14, stretcher leveled, minimum 0.062-inch thickness, embossed pattern with 1/8-inch tempered hardboard backer or similar backing.
	3. Painted Aluminum Finishes: Apply specified finish to visible aluminum surfaces of all window components.  Apply compatible and durable matching finish to visible fasteners or hardware.  Prepare surfaces in accordance with recommendations of aluminu...


	2.4 FINISHES
	A. As scheduled on drawings, if not scheduled, than as selected by Architect from full range of finish options noted below.
	1. Fluoropolymer Coating (Kynar): Factory painted with minimum Two (2)-coat flouropolymer coating containing 70 percent Kynar resin and complying with requirements of AAMA 2605; color as selected by Architect from manufacturer’s full range colors incl...
	2. Anodic:  Finish all exposed areas of aluminum windows and components with electrolytically deposited color in accordance with Aluminum Association Designation AA-M10-C22-###, as selected by Architect from full range of (6) six standard anodized fin...


	2.5 HARDWARE
	A. Hardware: Refer to Division 08 - Door Hardware for Aluminum Door Hardware Sets as indicated in Door Schedule on Drawings. Arrange for delivery of hardware items to aluminum door manufacturer for factory-installation as specified in “Products Instal...
	1. Removable Mullions: refer to Hardware specification in Division 08 for locations of removable mullions.
	a. Coordinate removable mullion with panic hardware, thresholds, and other hardware components of applicable doors as specified in Division 08 to ensure compatibility between all hardware components.  Advise Architect in writing immediately regarding ...
	b. Coordinate finish and color of removable mullion to match finish and color specified for aluminum door and frame assembly receiving removable mullion, unless otherwise indicated in Contract Documents.
	c. Modify aluminum frame as required to anchor removable mullion directly to aluminum frame without use of shims, blocking, or similar components.  Provide minimum 16-gauge reinforcing in aluminum doorframe at location of top of removable mullion for ...
	d. Modify thresholds and other hardware at sill of door as required to accommodate removable mullion and ensure secure anchorage of removable mullion.

	2. Finish and Color: Coordinate finish and color of hardware items specified in Division 08 with finish and color specified in this SECTION to ensure compatibility of finish and color for all components installed on aluminum doors and frames.
	3. Provide concealed reinforcement in the aluminum frame where hardware is to be installed.  Coordinate location of reinforcement with requirements specified in the Hardware specification in Division 08.  Designate reinforcement locations on shop draw...


	2.6 FABRICATION
	A. Sizes and Profiles:  Nominal size and profile requirements for door and frame units are indicated on Drawings, with variable dimensions required to achieve design requirements and coordination with other construction.
	1. Door sizes shown are nominal; provide standard clearances as follows:
	a. Hinge and Lock Stiles: 0.125 inch (3.17 mm).
	b. Between Meeting Stiles: 0.250 inch (6.34 mm).
	c. At Top Rail and Bottom Rail: 0.125 inch (3.17 mm).


	B. Prefabrication:  To greatest extent possible, complete fabrication, assembly, finishing, hardware application, and other construction before shipment to Site.  Disassemble components only as necessary for shipment and installation.
	C. Sequencing:  Complete cutting, fitting, forming, drilling, and grinding of metal work prior to cleaning, finishing, surface treatment, and application of finishes.  Remove arises from cut edges, and ease edges and corners to radius of approx. 1/64 ...
	D. Welding:  Comply with AWS recommendations to avoid discolorations; grind exposed welds smooth and restore mechanical finish.
	E. Reinforcing:  Install reinforcing as necessary for performance requirements; separate dissimilar metals with bituminous paint or other separator that will prevent corrosion.
	F. Continuity:  Maintain accurate relation of planes and angles, with hairline fit of contacting members.
	G. Sizes and locations of louvers and lights: As indicated on drawings.
	H. Aluminum frames: Sizes and contours as indicated on drawings.

	2.7 ACCESSORIES
	A. Fasteners:  Conceal fasteners wherever possible.
	B. Fasteners:  Aluminum, non-magnetic stainless steel, or other materials warranted by manufacturer to be non-corrosive and compatible with aluminum components.  Do not use exposed fasteners, except where unavoidable for application of hardware. Match...
	C. Brackets and Reinforcements:  Manufacturer's high-strength aluminum units where feasible; otherwise, non-magnetic stainless steel complying with ASTM A-386.
	D. Bituminous Coatings:  Cold-applied asphalt mastic, compounded for min. 30-mil thickness.
	E. Glazing:  Provide glass types as indicated herein this Section and on Drawings. Refer to Division 08 - Glazing.


	PART 3 -   EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which aluminum doors and frames are to be installed in coordination with Installer of materials and components specified in this Section and notify affected Prime Contractors in writing, with co...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...

	3.2 PREPARATION
	A. Perform cutting, fitting, forming, drilling, and grinding of frames as required for project conditions.
	B. Replace components with damage to exposed finishes.
	C. Separate dissimilar metals to prevent electrolytic action between metals.

	3.3 INSTALLATION
	A. Comply with manufacturer's specifications and recommendations for assembly and installation of doors, frames, hardware, operators, and other components.
	B. Set units plumb, level and true to line, without warp or rack of frames, sash, doors, or panels.  Anchor securely in place.  Separate aluminum and other corrodible metal surfaces from sources of corrosion or electrolytic action at points of contact...
	C. Make suitable provision for thermal expansion in assembly of groups of units.
	D. Set sill members, thresholds and other members in bed of sealant compound as indicated in DIVISION 07 to provide weather-tight construction.
	E. Provide suitable gaskets or coatings where dissimilar metals are in contact.

	3.4 ADJUSTING/CLEANING
	A. Adjust doors and hardware to provide tight fit at contact points and at weather-stripping, for smooth operation and weather-tight closure.
	B. Clean aluminum surfaces promptly after installation of units. Remove excess glazing and sealant compounds, dirt and other substances.
	C. Lubricate hardware and other moving parts.
	D. Where protective coating has been damaged, remove coating completely as soon as completion of construction activities no longer requires its retention.
	E. Maintain doors, frames, and side light components in reasonably clean condition throughout construction period, so that they will be without any evidence of deterioration or damage (other than effects of normal weathering) at Substantial Completion...
	F. Immediately before Substantial Completion Inspection, clean doors and framing system thoroughly, inside and out. Demonstrate proper cleaning methods to Owner's maintenance personnel during this final cleaning. Prepare "Cleaning and Maintenance Manu...
	G. Utilize cleaning methods with cleaning materials approved by manufacturers for cleaning.
	H. Clean and protect all glass units from breakage.  If glass unit is broken replace prior to take substantial completion.

	3.5 PROTECTION
	A. Installer shall advise Prime Contractor to proper and adequate means for protection portions of installation exposed to likely sources of damage during construction period, including probable areas of glass breakage.
	B. Protect all joint sealants during and after curing period from contact with contaminating substances or from damage resulting from constructions operations or other causes so that they are without deterioration or damage at time of Substantial Comp...
	C. Protect, repair, and replace any damaged face sheets or scratches / distortions in door face or frames prior to Substantial Completion. If, despite such protection, damage or deterioration occurs, remove damaged or deteriorated face sheets or touch...



	084523 - Fiber Sand Pnl Assemb - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes but is not limited to assemblies incorporating fiberglass sandwich panels and aluminum frame systems as follows:
	1. Translucent panel and wall assemblies.
	2. Aluminum sill flashing.
	3. Head, Jamb, and Sill accessories and/or receptors.

	B. Related Sections:
	1. Division 01 – Specifications
	2. Division 03 – Precast Structural Concrete Wall Panels
	3. Division 05 – Metal Fabrications
	4. Division 06 – Rough Carpentry
	5. Division 07 – Sheet Metal Flashing and Trim
	6. Division 07 – Joint Sealants
	7. Division 08 – Overhead Sectional Doors


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated design submittal - The manufacturer shall be responsible for the configuration and fabrication of the complete panel system.
	1. Provide a structural analysis data signed and sealed by a qualified professional engineer licensed in the state of the project location and responsible for their preparation.
	2. Comply with the NJ Edition of the IBC 2009, the NJUCC, and ASCE 7 for loading requirements.
	3. Structural Loads – Refer to structural drawings for design loading criteria.

	B. Provide assemblies, including anchorage, capable of withstanding, without failure, the effects of the following:
	1. Structural loads
	2. Thermal movements
	3. Movements of supporting structure.
	4. Dimensional tolerances of building frame and other adjacent construction.

	C. Failure includes the following:
	1. Deflection exceeding specified limits.
	2. Water leakage
	3. Thermal stresses transferred to building structure.
	4. Noise or vibration created by wind and thermal and structural movements.
	5. Loosening or weakening of fasteners, attachments, and other components.
	6. Delamination of fiberglass-sandwich-panel faces from panel cores.

	D. Structural Loads:
	1. Wind Loads: As indicated by structural design data on Drawings.
	2. Seismic Loads: As indicated by earthquake design data on Drawings.
	3. Load Combinations:  Calculate according to requirements of applicable code indicated on Drawings.

	E. Deflection of Assemblies:
	1. Vertical Assemblies:  Limited to 1/60 of clear span for each assembly component.

	F. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.


	1.3 PERFORMANCE TESTING
	A. Provide assemblies that comply with test-performance requirements indicated, as evidenced by reports of tests performed on manufacturer's standard assemblies by a qualified independent testing agency.
	B. Structural-Performance Test:  ASTM E 330.
	1. Performance at Design Load:  When tested at positive and negative wind-load design pressures, assemblies do not evidence deflection exceeding specified limits.
	2. Performance at Maximum Test Load:  When tested at 150 percent of positive and negative wind-load design pressures, assemblies, including anchorage, do not evidence material failures, structural distress, and permanent deformation of main supporting...
	3. Test Durations:  As required by design wind velocity but not less than 10 seconds.

	C. Air-Infiltration Test:  ASTM E 283.
	1. Minimum Static-Air-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa).ASTM E 283
	2. Maximum Air Leakage: 0.06 cfm/sq. ft. (0.30 L/s per sq. m).ASTM E 283

	D. Test for Water Penetration under Static Pressure:  ASTM E 331.
	1. Minimum Static-Air-Pressure Difference: 20 percent of positive wind-load design pressure, but not less than 10 lbf/sq. ft. (479 Pa).
	2. Water Leakage:  None.

	E. Water-Penetration, Wind-Driven-Rain Test:  Wind-driven-rain test in ICC ES AC07, "Special Roofing Systems."
	1. Water Leakage:  None.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Submit manufacturer’s product data. Include construction details, material descriptions, profiles and finishes of canopy components.
	D. Submit shop drawings. Include elevations and details specific to the project.  Submit delegated design submittal including design calculations and fastening requirements.
	E. Submit manufacturer's color charts showing the full range of colors available for factory-finished aluminum.
	1. When requested, submit samples for each exposed finish required, in same thickness and material indicated for the work and in size indicated below. If finishes involve normal color variations, include sample sets consisting of two or more units sho...
	a. Sandwich panels:  14” x 28” units
	b. Factory finished aluminum:  5” long sections


	F. Submit Installer Certificate, signed by installer, certifying compliance with project qualification requirements.
	G. Submit product reports from a qualified independent testing agency indicating each type and class of panel system complies with the project performance requirements, based on comprehensive testing of current products. Previously completed reports w...
	1. Reports required are:
	a. International Building Code Evaluation Report
	b. Flame Spread and Smoke Developed (UL 723) – Submit UL Card
	c. Burn Extent (ASTM D 635)
	d. Color Difference (ASTM D 2244)
	e. Impact Strength (UL 972)
	f. Bond Tensile Strength (ASTM C 297 after aging by ASTM D 1037)
	g. Bond Shear Strength (ASTM D 1002)
	h. Beam Bending Strength (ASTM E 72)
	i. Insulation U-Factor (NFRC 100)
	j. NFRC System U-Factor Certification (NFRC 700)
	k. Solar Heat Gain Coefficient (NFRC or Calculations)
	l. Condensation Resistance Factor (AAMA 1503)
	m. Air Leakage (ASTM E 283)
	n. Structural Performance (ASTM E 330)
	o. Water Penetration (ASTM E 331)
	p. LEED Credits


	H. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.

	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND  MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Entity capable of assuming engineering responsibility, including preparation of Shop Drawings, and performing work of this Section and who is acceptable to manufacturer.
	B. Manufacturer Qualifications:  For fiberglass sandwich panels, a qualified manufacturer whose facilities, processes, and products are monitored by an independent, accredited quality-control agency for compliance with applicable requirements in ICC E...
	C. Fire-Test-Response Characteristics:  Where fire-test-response characteristics are indicated for assemblies and components, provide products identical to those tested per test method indicated by an independent testing and inspecting agency acceptab...
	D. NFRC Certification:  Provide fiberglass sandwich panels that are certified for U-factors indicated according to NFRC 100 and listed in its "National Fenestration Council Incorporated - Certified Products Directory."
	E. Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and application workmanship.
	1. Finish areas designated by Architect.
	2. Do not proceed with remaining work until workmanship, and color are approved by Architect.
	3. Refinish mock-up area as required to produce acceptable work.
	4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	F. Pre-installation Conference:  Conduct conference at Project site.  Perform a pre-installation meeting / conference and coordinate installation with other structural steel elements such as steel fabrications, and precast wall panels.  Refer to Divis...

	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Indicate measurements on Shop Drawings.

	1.7 DELIVERY STORAGE AND HANDLING
	A. Deliver panel system, components and materials in manufacturer's standard protective packaging.
	B. Store panels on the long edge; several inches above the ground; blocked and under cover in accordance with manufacturer's storage and handling instructions.

	1.8 WARRANTY
	A. Special Assembly Warranty:  Manufacturer's standard form in which manufacturer and Installer agree to repair or replace components of assemblies that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including, but not limited to, excessive deflection.
	b. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	Water leakage.

	2. Warranty Period:  Five (5) years from date of Substantial Completion.

	B. Special Fiberglass-Sandwich-Panel Warranty:  Manufacturer's standard form in which manufacturer agrees to replace panels that exhibit defects in materials or workmanship.
	1. Defects include, but are not limited to, the following:
	a. Fiberbloom.
	b. Delamination of coating, if any, from exterior face sheet.
	c. Discoloration of exterior face sheet of more than 8.0 units Delta E when measured according ASTM D 2244.
	d. Delamination of panel face sheets from panel cores.

	2. Warranty Period: Ten (10) years from date of Substantial Completion.

	C. Special Aluminum-Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes fail within specified warranty period.  Warranty does not include normal weathering.
	1. Failures include, but are not limited to, checking, crazing, peeling, chalking, and fading of finishes.
	2. Warranty Period: Ten (10) years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  The design for assemblies is based on Kalwall Corp. - Translucent Wall System. Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	1. Structures Unlimited Inc.
	2. Major Industries
	3. Or approved equal


	2.2 ALUMINUM FRAME SYSTEMS
	A. Aluminum:  Alloy and temper recommended in writing by manufacturer for type of use and finish indicated.
	1. Sheet and Plate:  ASTM B 209 (ASTM B 209M).
	2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221 (ASTM B 221M).
	3. Extruded Structural Pipe and Tubes:  ASTM B 429.

	B. Components:  Manufacturer's standard extruded-aluminum members of thickness required and reinforced as required to support imposed loads.
	1. Construction: Thermally broken; framing members are composite assemblies of two separate extruded-aluminum components permanently bonded to a gridcove.
	2. I-beam thermal break: minimum 1”, thermoset fiberglass composite.

	C. Exposed Flashing and Closures:  Manufacturer's standard aluminum components not less than 0.060 inch (1.524 mm) thick.
	D. Frame-System Gaskets:  Manufacturer's standard.
	E. Frame-System Sealants:  As recommended in writing by manufacturer.
	1. Provide sealants for use inside of the weatherproofing system that have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	F. Anchors, Fasteners, and Accessories:  Manufacturer's standard, corrosion-resistant, non-staining, and non-bleeding; compatible with adjacent materials.
	1. At closures, retaining caps, or battens, use ASTM A 193/A 193M, 300 series stainless-steel screws.
	2. Where fasteners are subject to loosening or turning out from thermal and structural movements, wind loads, or vibration.
	3. At movement joints, use slip-joint linings, spacers, and sleeves of material and type recommended in writing by manufacturer.
	4. Provide concealed stiffeners as required to achieve loading requirements.

	G. Concrete and Masonry Inserts:  Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying with ASTM A 123/A 123M or ASTM A 153/A 153M requirements.
	H. Frame System Fabrication:
	1. Fabricate components before finishing.
	2. Fabricate components that, when assembled, have the following characteristics:
	a. Provide profiles that are sharp, straight, and free of defects or deformations.
	b. Accurately fitted joints with ends coped or mitered.
	c. Internal guttering systems or other means to drain water passing joints, condensation occurring within components, and moisture migrating within the assembly to exterior.

	3. Fabricate sill closures to match sill and wall conditions of project with weep holes for positive drainage.  Provide lengths for installation as continuous component.  Provide end dam terminations.  Assembly to be fabricated to provide a watertight...
	4. Reinforce components as required to receive fastener threads.


	2.3 FIBERGLASS SANDWICH PANELS
	A. Panel Construction:  Assembly of uniformly colored, translucent, thermoset, fiberglass-reinforced-polymer face sheets bonded to both sides of a grid core and complying with requirements applicable to panel materials in ICC ES AC04, "Sandwich Panels."
	1. Face-Sheet, Self-Ignition Temperature:  650 deg F or more per ASTM D 1929.
	2. Face-Sheet Burning Extent:  1 inch or less per ASTM D 635.
	3. Face-Sheet, Smoke-Developed Index:  250 or less per ASTM E 84.
	4. Interior Face-Sheet, Flame-Spread Index:  Not more than 50 per ASTM E 84.

	B. Panel Thickness: 2-3/4 inches.
	C. Panel U-Factor:  Not more than 0.23, measured in Btu/sq. ft. x h x deg F according to NFRC 100 using procedures described in ASTM C 1199 and ASTM E 1423.
	D. Panel Strength Characteristics:
	1. Maximum Panel Deflection:  3-1/2 inches when a 4-by-12-foot panel is tested according to ASTM E 72 at 34 lbf/ sq. ft., with a maximum 0.090-inch set deflection after 5 minutes.
	2. Panel Support Strength:  Capable of supporting, without failure, a 300-lbf concentrated load when applied to a 3-inch diameter disk according to ASTM E 661.

	E. Grid Core:  Mechanically interlocked extruded-aluminum thermally broken I-beams, with a minimum flange width of 7/16 inch (11.1 mm).
	1. Extruded Aluminum:  ASTM B 221 (ASTM B 221M), in alloy and temper recommended in writing by manufacturer.
	2. I-Beam Construction: Thermally broken; two separate extruded-aluminum components permanently bonded by a material of low thermal conductance. Thermal break a minimum of 1”.
	3. Thermally broken panels shall give minimum CRF (Condensation Resistance Factor) of 80 by AAMA 1503 measured on the grid line and 90 measured at the center of each grid cell.
	4. Grid Pattern: Nominal 12” x 24” shoji.

	F. Exterior Face Sheet:
	1. Thickness: 0.070 inches
	2. Color:  Crystal
	3. Color Stability:  Not more than 3.0 units Delta E when measured according to ASTM D 2244 after outdoor weathering in southern Florida according to procedures in ASTM D 1435 with panels mounted facing south and as follows:
	a. Panel Mounting Angle:  Not more than 5 degrees from horizontal.
	b. Exposure Period: 60 months.

	4. Erosion Protection: Glass veil erosion barrier permanently embedded within exterior face to prevent long term reinforcing fiber bloom.
	5. Impact Resistance:  No fracture or tear at impact of 70 ft. x lbf by a 3-1/4-inch diameter, 5-lb free-falling ball according to test procedure in UL 972.

	G. Interior Face Sheet:
	1. Thickness: 0.045 inch
	2. Color: Crystal.

	H. Fiberglass-Sandwich-Panel Adhesive:  ASTM D 2559.
	1. Compatible with facing and core materials.
	2. Tensile and shear bond strength of aged adhesive ensures permanent adhesion of facings to cores, as evidenced by testing according to ASTM C 297 and ASTM D 1002 after accelerated aging procedures that comply with aging requirements for adhesives wi...

	I. Panel Fabrication:  Factory assemble and seal panels.
	1. Laminate face sheets to grid core under a controlled process using heat and pressure to produce straight adhesive bonding lines that cover width of core members and that have sharp edges.
	a. White spots indicating lack of bond at intersections of grid-core members are limited in number to 4 for every 40 sq. ft. of panel and limited in diameter to 3/64 inch.

	2. Fabricate with grid pattern that is symmetrical about centerlines of each panel.
	3. Fabricate panel to allow condensation within panel to escape.
	4. Reinforce panel corners.


	2.4 ACCESSORY MATERIALS
	A. Insulating Materials:  Specified in Division 07 Section "Thermal Insulation."
	B. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements except containing no asbestos, formulated for 30-mil (0.762-mm) thickness per coat.

	2.5 ALUMINUM FINISHES
	A. Aluminum High-Performance Organic Finish: Kynar Three-coat thermocured system with fluoropolymer topcoats; complying with AAMA 2604.
	1. Color: As scheduled on drawings.  If not scheduled on drawings than as selected by Architect from full range of manufacturer’s standard colors.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. General:
	1. Do not install damaged components.
	2. Fit joints between aluminum components to produce hairline joints free of burrs and distortion.
	3. Rigidly secure non-movement joints.
	4. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration and to prevent impeding movement of moving joints.
	5. Weld aluminum components in concealed locations to minimize distortion or discoloration of finish.  Protect glazing surfaces from welding.
	6. Seal joints watertight, unless otherwise indicated.

	B. Metal Protection:  Where aluminum components will contact dissimilar materials, protect against galvanic action by painting contact surfaces with bituminous paint or by installing nonconductive spacers as recommended in writing by manufacturer for ...
	C. Install continuous aluminum sill closure with weatherproof expansion joints and locked and sealed or welded corners.  Locate weep holes at rafters.
	D. Install components to drain water passing joints, condensation occurring within aluminum members and panels, and moisture migrating within assembly to exterior.
	E. Install components plumb and true in alignment with established lines and elevations.
	F. Delete first paragraph below if no field-installed insulation.  Before specifying field-installed insulation materials, see "Energy Considerations" Article in the Evaluations in Division 08 Section "Translucent Wall and Roof Assemblies."
	G. Erection Tolerances:  Install assemblies to comply with the following maximum tolerances:
	1. Alignment:  Limit offset from true alignment to 1/32 inch where surfaces abut in line, edge to edge, at corners, or where a reveal or protruding element separates aligned surfaces by less than 3 inches; otherwise, limit offset to 1/8 inch.
	2. Location and Plane:  Limit variation from true location and plane to 1/8 inch in 12 feet; 1/2 inch over total length.


	3.3 FIELD QUALITY CONTROL
	A. Water-Spray Test:  Before installation of interior finishes has begun, assemblies shall be tested according to AAMA 501.2 and shall not evidence water penetration.
	1. Repair or remove work where test results and inspections indicate that it does not comply with specified requirements.
	2. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.


	3.4 PREPARATION
	A. Metal Protection:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint or method recommended by manufacturer.
	3. Where aluminum will contact pressure treated wood, separate dissimilar materials by methods recommended by manufacturer.


	3.5 CLEANING
	A. Clean the system inside and outside, immediately after installation, according to manufacturer's written recommendations.
	B. Refer to manufacturer's written recommendations.
	C. Comply with waste management and recycling program requirements.
	D. Dispose of all waste legally.



	084524 - Trans Fiber Sand Pnl Cpy Sys - TMD5 - MUB - phD
	PART 1  - GENERAL
	1.1 SUMMARY
	A. Section includes but is not limited to the following:
	B. Related Sections:

	1.2 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Submit manufacturer’s product data. Include construction details, material descriptions, profiles and finishes of canopy components.
	D. Submit shop drawings. Include elevations and details specific to the project.  Submit delegated design submittal including design calculations and fastening requirements.
	E. Submit manufacturer's color charts showing the full range of colors available for factory-finished aluminum.
	F. Submit Installer Certificate, signed by installer, certifying compliance with project qualification requirements.
	G. Submit product reports from a qualified independent testing agency indicating each type and class of panel system complies with the project performance requirements, based on comprehensive testing of current products. Previously completed reports w...
	H. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:

	1.3 QUALITY ASSURANCE
	A. Manufacturer's Qualifications:
	B. Installer’s Qualifications: Installation shall be by an experienced installer, which has been in the business of installing specified canopy systems for at least two (2) consecutive years and can show evidence of satisfactory completion of projects...
	C. Performance Requirements: The manufacturer shall be responsible for the configuration and fabrication of the complete canopy panel system.

	1.4 DESIGN
	A. Configuration:  As indicated on contract documents.
	B. Sizes(s) of units: As indicated on contract documents.
	C. Slope: As indicated on contract documents.

	1.5 PERFORMANCE REQUIREMENTS
	A. Delegated design submittal - The manufacturer shall be responsible for the configuration and fabrication of the complete panel system.
	B. Provide a structural analysis data signed and sealed by a qualified professional engineer licensed in the state of the project location and responsible for their preparation.

	1.6 DELIVERY STORAGE AND HANDLING
	A. Deliver canopy panel system, components and materials in manufacturer's standard protective packaging.
	B. Store canopy panels on the long edge; several inches above the ground; blocked and under cover in accordance with manufacturer's storage and handling instructions.

	1.7 WARRANTY
	A. Submit manufacturer's and installer's written warranty agreeing to repair or replace panel system work, including material and labor, which fails in materials or workmanship within five (5) years of the date of substantial completion. Failure of ma...
	B. Extended Warranty: Ten (10) year limited warranty to cover reinforcing fiberbloom and fiber exposure, delamination and discoloration.


	PART 2  - PRODUCTS
	2.1 MANUFACTURERS
	A. Basis of design Product:  The design assembly is based on Kalwall Corporation, tel: (800) 258-9777 - email: info@kalwall.com.
	1. Other products that may be acceptable upon a compliance review include:
	a. Structures Unlimited, Inc., tel: (800) 225-3895 – email: info@structuresunlimitedinc.com
	b. Or approved equal

	2.2 PANEL COMPONENTS
	A. Face Sheets
	1. Translucent faces: Manufactured from glass fiber reinforced thermoset resins, formulated specifically for architectural use.
	a. Thermoplastic (e.g. polycarbonate, acrylic) faces are not acceptable.
	b. Face sheets shall not deform, deflect or drip when subjected to fire or flame.
	c. Face sheets shall not delaminate when exposed to 200 F for 30 minutes per IBC and NBC.
	2. Interior face sheets:
	a. Flamespread: Underwriters Laboratories (UL) listed, which requires periodic unannounced retesting, with flamespread rating no greater than 10 and smoke developed no greater than 350 when tested in accordance with UL 723/ASTM E 84.
	b. Burn extent by ASTM D 635 shall be no greater than 1”.
	3. Exterior face sheets:
	a. Color stability: Full thickness of the exterior face sheet shall not change color more than 3.0 CIE Units DELTA E by ASTM D 2244 after 5 years outdoor South Florida weathering at 5  facing south, determined by the average of at least three (3) whit...
	b. Erosion Resistance: Exterior face shall have a permanent glass erosion barrier embedded beneath the surface to provide long-term resistance to reinforcing fiber exposure. Exterior face surface loss shall not exceed .7 mils and 40 mgs when tested in...
	c. Strength: Exterior face sheet shall be uniform in strength, impenetrable by hand held pencil and repel an impact equal to 70 ft. lbs. without fracture or tear when impacted by a 3-1/4” diameter, 5 lb. free-falling ball per UL 972.
	4. Appearance:
	a. Exterior face sheets: Smooth, 0.070” thick and “Crystal” in color.
	b. Interior face sheets: Smooth, 0.070” thick and “White” in color.
	c. Face sheets shall not vary more than +/- 10% in thickness and be uniform in color.
	B. Grid Core
	1. Aluminum I-beam grid core shall be of 6063-T6 or 6005-T5 alloy and temper with provisions for mechanical interlocking of muntin-mullion and perimeter. Width of I- beam shall be no less than 7/16”. The I-beam grid shall be machined to tolerances of ...
	C. Laminate Adhesive
	1. Heat and pressure resin type adhesive engineered for structural sandwich panel use, with minimum 25-years field use. Adhesive shall pass testing requirements specified by the International Code Council “Acceptance Criteria for Sandwich Panel Adhesi...
	2. Minimum tensile strength of 750 PSI when the panel assembly is tested by ASTM C 297 after two (2) exposures to six (6) cycles each of the aging conditions prescribed by ASTM D 1037.
	3. Minimum shear strength of the panel adhesive by ASTM D 1002 after exposure to five (5) separate conditions:
	a. 50% Relative Humidity at 68  F: 540 PSI
	b. 182  F: 100 PSI
	c. Accelerated Aging by ASTM D 1037 at room temperature: 800 PSI
	d. Accelerated Aging by ASTM D 1037 at 182  F: 250 PSI

	2.3 PANEL CONSTRUCTION
	A. Provide sandwich panels of flat fiberglass reinforced translucent face sheets laminated to a grid core of mechanically interlocking (aluminum) I-beams. The adhesive bonding line shall be straight, cover the entire width of the I-beam and have a nea...
	1. Thickness: 2-3/4”
	2. Light transmission:  35%
	3. Overall panel U- factor by NFRC certified laboratory:  2-3/4” aluminum I-beam 0.53,
	4. Grid pattern: Pattern as selected by Architect from full line of standard options.  Nominal 12” x 24” shoji.
	B. Panels shall deflect no more than 1.9” at 30 psf in 10’-0” span without a supporting frame by ASTM E 72.
	C. Panels shall show evidence of withstanding 1200ºF fire for minimum one (1) hour without collapse or flame penetration.
	D. Canopy system shall pass Class A Roof Burning Brand Test by ASTM E 108.

	2.4 BATTENS AND PERIMETER CLOSURE SYSTEMS
	A. Closure system:  Extruded aluminum 6063-T6 and 6063-T5 alloy and temper clamp-tite screw type
	closure system. Curved closure system may be roll formed.
	1. Canopy perimeter closures shall be factory sealed to panels
	B. Sealing tape: Manufacturer's standard, pre-applied to closure system at the factory under controlled conditions.
	C. Fasteners: 300 series stainless steel screws for aluminum closures, excluding final fasteners to the building.
	D. Aluminum High-Performance Organic Finish: Kynar Three-coat thermocured system with fluoropolymer topcoats; complying with AAMA 2605.2.
	1. Color: As scheduled on drawings.  If not scheduled on drawings; than as selected by Architect from full range of manufacturer’s standard colors.


	PART 3  – EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A.  Metal Protection:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint or method recommended by manufacturer.
	3. Where aluminum will contact pressure treated wood, separate dissimilar materials by methods recommended by manufacturer.

	3.3 INSTALLATION
	A. Install the panel system in accordance with the manufacturer's installation recommendations and approved shop drawings.
	1. Anchor component parts securely in place by permanent mechanical attachment system.
	2. Accommodate thermal and mechanical movements.
	3. Set sill and curb members in a full bed of sealant compound, or with joint fillers or gaskets to provide weather-tight construction.
	B. Install joint sealants at perimeter joints and within the panel system in accordance with manufacturer's installation instructions.

	3.4 FIELD QUALITY CONTROL
	A. Water Test:  Test canopies according to procedures in AAMA 501.2.
	B. Repair or replace work that does not pass testing or that is damaged by testing and retest work.

	3.5 CLEANING
	A. Clean the canopy system inside and outside, immediately after installation, according to manufacturer's written recommendations.
	B. Refer to manufacturer's written recommendations.
	C. Comply with waste management and recycling program requirements.
	D. Dispose of all waste legally.


	END OF SECTION

	085113 - Aluminum Windows TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes but is not limited to fixed and operable (project out) aluminum-framed windows.
	B. Related Sections:
	1. Division 01 – Specification
	2. Division 03 – Precast Structural Concrete Wall Panels
	3. Division 05 – Metal Fabrications
	4. Division 06 – Rough Carpentry
	5. Division 07 – Sheet Metal Flashing and Trim
	6. Division 07 – Joint Sealants
	7. Division 08 – Aluminum Entrances and Storefronts
	8. Division 08 – FRP Doors


	1.2 PERFORMANCE REQUIREMENTS
	A. General:  Provide aluminum windows capable of complying with performance requirements indicated, based on testing manufacturer's windows that are representative of those specified, and that are of minimum test size required by AAMA/WDMA/CSA 101/I.S...
	B. Structural Performance:  Provide aluminum windows capable of withstanding the effects of the following loads, based on testing units representative of those indicated for Project that pass AAMA/WDMA/CSA 101/I.S.2/A440 – 08, Uniform Load Structural ...
	1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m) above grade, according to the 2009 IBC building code, NJ Edition; ASCE 7, Section 6.5, "Me...
	a. Basic Wind Speed:  Reference Structural Drawings
	b. Importance Factor:  Reference Structural Drawings
	c. Exposure Category: Reference Structural Drawings

	2. Deflection:  Design glass framing system to limit lateral deflections of glass edges to less than 1/175 of glass-edge length or 3/4 inch (19 mm), whichever is less, at design pressure based on testing performed according to AAMA/WDMA/CSA 101/I.S.2/...

	C. Life Cycle Testing:  Test in accordance with AAMA 910.  There shall be no damage to fasteners, hardware parts, support arms, activating mechanisms, or any other damage that would cause the window to be inoperable.  Air infiltration and water resist...
	D. Air Infiltration Test:
	1. With ventilators closed and locked, test unit in accordance with ASTM E 283 at a static air pressure difference of 6.24 psf (299 Pa).
	2. Air infiltration shall not exceed .10 cfm/SF (.50 l/s•m²) of unit.

	E. Water Resistance Test:
	1. With ventilators closed and locked, test unit in accordance with ASTM E 331/ASTM E 547 at a static air pressure difference of 15.0 psf (575 Pa).
	2. There shall be no uncontrolled water leakage.

	F. Uniform Load Deflection Test:
	1. With ventilators closed and locked, test unit in accordance with ASTM E 330 at a static air pressure difference of 105.0 psf (5027 Pa), positive and negative pressure.
	2. No member shall deflect over L/175 of its span.

	G. Uniform Load Structural Test
	1. With ventilators closed and locked, test unit in accordance with ASTM E 330 at a static air pressure difference of 157.5 psf (7541 Pa), both positive and negative.
	2. At conclusion of test there shall be no glass breakage, permanent damage to fasteners, hardware parts, support arms or actuating mechanisms, nor any other damage that would cause the window to be inoperable.

	H. Forced Entry Resistance: Windows shall be tested in accordance to ASTM F 588 or AAMA 1302.5 and meet the requirements of performance level 40.
	I. Condensation Resistance Test (CRF):
	1. With ventilators closed and locked, test unit in accordance with NFRC 500-2010.
	2. Condensation Resistance Factor (CRF) shall not be less than 54 (frame) 59 (glass) when glazed with 1" (25 mm) insulated – 1/4" (6 mm) clear, 1/2" (12 mm) argon, 1/4" (6 mm) clear PPG SB60 low emissivity glass.

	J. Thermal Transmittance Test (Conductive U-Value):
	1. With ventilators closed and locked, test unit in accordance with NFRC 100-2010.
	2. Conductive thermal transmittance (U-Value) shall not be more than 0.55 BTU/hr•ft²• F (3.06 W/m²•K) when glazed with 1" (25 mm) insulated – 1/4" (6 mm) clear, 1/2" (12 mm) argon gas  infill, 1/4" (6 mm) clear PPG SB60 low emissivity glass.

	K. Thermal Transmittance Test (Conductive U-Value):
	1. With ventilators closed and locked, test unit in accordance with NFRC 100-2010.
	2. Conductive thermal transmittance (U-Value) shall not be more than 0.55 BTU/hr▪ft²▪˚F (3.23 W/m²▪K) when glazed with 1" (25 mm) insulated – 1/4" (6 mm) clear, 1/2" (12 mm) argon gas infill, 1/4" (6 mm) clear PPG SB60 low emissivity glass.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data:  Submit manufacturer's specifications for materials and fabrication, installation instructions, and recommendations for maintenance for each product indicated.

	C. Contractor’s Design and Shop Drawings:  Submit in accordance with DIVISION 01.  Shop Drawings prepared by or under the supervision of a qualified professional engineer detailing fabrication and assembly of glazed aluminum curtain-wall systems and l...
	1. Include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation in state where project is located.
	2. Show adaptation of manufacturer's standard glazed aluminum window system for Project; include typical unit elevations and details showing dimensions, profiles of members, anchorage systems, interface with building construction, and glazing.
	3. Include setting drawings, templates, and directions for installation of anchor bolts and other anchorage devices installed in window system described in other sections.
	4. Indicate where and how system submitted deviates from Contract Drawings and Specifications.
	5. System design and calculations must be acceptable to authorities having jurisdiction.
	6. Architect's and Structural Engineer's Review:  Limited to compatibility of Aluminum Window Systems with permanent construction.
	7. Shop Drawings:  Indicate opening dimensions, elevations of different types, framed opening tolerances, method for achieving air and vapor barrier seal to adjacent construction, flashing installation indicate sill flashing to come up in back of wind...
	8. Calculations:  Submit calculations, signed and attested by an accredited test facility, for compliance of (1) of the largest Aluminum Window System in zone 5 of the window wall system and (1) door system in zone 5 in strict compliance with ASCE.  C...
	a. Include calculations for critical conditions at limits of installation tolerances.
	b. Perform calculations in conformance to AISC Manual of Steel Construction and Aluminum Association's Specifications for Aluminum Structures.
	c. Design of drilled-in anchors shall meet fastener manufacturer's recommendations, accepted engineering practice, and the requirements of this Section.

	9. Include joinery techniques, provision for horizontal and vertical expansion, material thicknesses, framing member profiles.
	10. Identify materials, including metal alloys, glass types, fasteners, and glazing materials.
	11. Locate and identify shop and field sealants by product name.
	12. Indicate relative layout of adjacent walls, beams, columns, slabs, and other elements; correctly dimensioned.
	13. Dimension position of glass edge relative to metal daylight.

	D. Samples:
	1. Color Selection:  As scheduled on drawings, If not scheduled submit full set of color samples of specified finish demonstrating manufacturer's full range of colors including “Standard” and “Premium” Colors including “Ultra-Escent II Pearlesent Mica...
	2. Verification Samples:  Provide pairs of samples of each type of aluminum type and color on 12-inch long sections of extrusions or formed shapes and on 6-inch squares of aluminum sheet or plate.  Include (2) or more units in each sample set showing ...
	a. Aluminum Framing:
	1) Corner Section including sample of interior mullion with structural silicone glazed condition:  12 inch by 12 inch indicating corner construction, fasteners, and glazing methods, and proposed anchor system.
	2) Finish:  24 inch long typical section.
	a) Glazing:  12 inch by 12 inch corner piece of gasket.
	b) Each Type of Glass:  12 inches by 12 inches.
	c) Joint Sealer:  In accordance with Division 07.




	E. Quality Control Submittals
	1. Test Reports:  Provide Certified Independent Laboratory test reports from window system manufacturer’s qualified independent testing laboratory verifying compliance of system with specified requirements based on comprehensive testing of system by l...
	2. Certificates:  Submit installer certificates signed by manufacturer certifying that Installer complies with specified requirements.
	a. Submit section model of wind-load-bearing members and calculations of stresses and deflections.  Provide material properties and other information needed for structural analysis, including computations, which have been prepared, signed, or sealed b...
	b. Submit structural calculations bearing seal of professional engineer licensed in state where Project is located indicating compliance of glazed aluminum window system with Design Wind Load requirements specified in above.
	c. Glass Manufacturer's Certificates:  Submit manufacturer's written certification that:
	1) After review of project glass and glazing design; glass types, glass thicknesses, and glazing details are suitable for intended purposes.
	2) After wind load analysis, each piece of exterior glass can withstand design wind loads with failure probability no greater than requirements of Contract Documents.
	3) Project glazing details will not void glass fabricator’s warranty.

	d. For each exposed finish.
	e. Product test reports.
	f. Field quality-control test reports.
	g. Certificates: Submit coating manufacturer's written certification that AAMA 2605 Fluoropolymer coating applicator is approved applicator.


	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Comply with recycling program and waste management procedures.
	5. Optimize energy performance.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING


	1.4 QUALITY ASSURANCE
	A. Manufacturer/Fabricator/Installer Qualifications: Installer to be acceptable, in writing, to manufacturer and capable of preparing data for glazed aluminum window systems including; Shop Drawings based on testing and engineering analysis of manufac...
	1. Single Source:  Provide Aluminum window system specified herein from a single source including Aluminum Entrances and Storefronts and FRP Aluminum Frames.
	2. Manufacturers:  Company specializing in aluminum window systems construction with minimum of ten (10) years documented successful experience.  Company capable of providing field service representation during construction, approving acceptable insta...
	3. Installer:  Single firm experienced in installation of products specified, certified or approved by manufacturer for installation of materials indicated and meeting warranty requirements.  Installer to have a minimum of (5) years of experience in i...
	4. Installer Experience Listing: Submit list of completed projects using products proposed for the Project, including owner’s contact and telephone number for each project, demonstrating compliance with applicable “Qualification” requirements specifie...
	5. Welding and Welders:  Skilled and qualified welders, licensed where required in accord with local building regulations.  Perform welding in conformance with AWS Structural Welding Code D1.1 and as recommended by manufacturer.
	6. Certification- Submit certification from manufacture that:
	a. Materials supplied comply with specifications and that aluminum window system is designed for opening sizes shown on Drawings
	b. Representative visited site prior to start of installation to certify that openings were suitable for installation of window system materials.
	c. Aluminum window system materials were installed in accordance with manufacturer’s current recommendations.


	B. Mockups:  Build mockups in exterior masonry wall sample panel as part of DIVISION 3 Pre-Cast Structural Concrete to demonstrate aesthetic effects and set quality standards for fabrication and installation.  Provide mockups in new addition wall and ...
	1. Build mockups as required by Architect.
	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion and approved by Architect.

	C. Fabrication Erection and Finishing Standards:  Applicable standards of AA, AAMA and AWS.
	D. Contractor's Structural Silicone Glazing Quality Control Program:
	1. Monitor quality of cleaners, primers, silicone sealant, workmanship, and adhesion of structural silicone glazing.
	2. Program:  Include initial testing of components for sealant adhesion and compatibility, as well as random testing of production run materials.
	3. Include methods to monitor sealant application to ensure full sealant contact.
	4. Do not perform any sealant work prior to acceptance of quality control program.

	E. AAMA 2605 Fluoropolymer Coating Applicator Qualifications:  Coating manufacturer approved.
	F. Source Quality Control:  Provide Aluminum window system specified herein from a single source including Aluminum Entrances and Storefronts including frames for FRP Frames.
	1. Building enclosure System:  When aluminum window systems are part of a building enclosure system, including entrances, entrance hardware, and related products, provide building enclosure system products from a single source manufacturer.


	1.5 PRE-INSTALLATION MEETING
	A. Schedule pre-mock up meeting and pre-installation meeting to occur immediately before or after regularly scheduled Progress Meeting.  Perform a pre-installation meeting / conference and coordinate installation with other structural elements such as...
	1. Convene one week before starting work of each of the meetings indicated above.
	2. Inspect and discuss condition of substrate and other preparatory work performed by other trades.
	3. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review required testing and inspecting procedures.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. General:
	1. Aluminum:  Comply with AAMA.
	2. Glass:  Comply with Division 08.
	3. Delivery:  Schedule delivery to coincide with glazing schedules so that minimum handling of crates is required.  Do not open crates except as required for inspection for shipping damage.  Ensure that identification labels are intact.
	4. Storage:  Store cases according to printed instruction on case, in areas least subject to traffic or falling objects.  Keep storage area clean and dry.  Protect window system material against damage from elements, construction activities, and other...
	5. Handling:  Unpack cases following printed instructions on case.  Stack individual doors on edge leaned slightly against upright supports with separators between each.


	1.7 PROJECT / SITE CONDITIONS
	A. Environmental Requirements:
	1. Do not glaze units or install sealants when ambient temperature is less than 40 degrees F (5 degrees C).
	a. Maintain this minimum temperature during and 24 hours after installation of sealants.

	2. Field Measurements:  Take field measurements before fabrication; show recorded measurements on final shop drawings.  Coordinate fabrication schedule with construction progress to avoid delay.


	1.8 SEQUENCING AND SCHEDULING
	A. Schedule installation of window system in sequence with related elements of the Work specified in other Sections to ensure wall assemblies, including flashing, trim, and joint sealers, are protected against damage from effects of weather, age, corr...

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of glazed aluminum window systems that do not comply with requirements or that deteriorate as defined in this Section within specified warr...
	B. Warranty:  Provide ten (10) year written warranty covering materials and installation for aluminum window system.
	1. Warranty:  Signed jointly and severally by aluminum framing, and glass manufacturers, installer, and Contractor, agreeing to repair or replace any work performed under this Section which fails.  Warranty shall also include costs associated with rep...
	2. Failures include, but are not limited to, the following:
	a. Structural failures including, but not limited to, excessive deflection.
	b. Noise or vibration caused by thermal movements.
	c. Deterioration of metal finishes, and other materials beyond normal weathering.
	d. Water leakage.
	e. Failure of operating components to function normally.

	3. Warranty Period:  Ten (10) years from date of Substantial Completion.

	C. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components on which finishes fail within specified warranty period.  Warranty does not include normal weathering.
	1. Finish Warranty Period:  (20) years from date of Substantial Completion for painted frames.
	or a
	2. Finish Warranty Period:  (10) years from date of Substantial Completion for anodized frames.

	D. Contractor/Installer Warranty:  In addition to manufacturer’s warranty described above, submit written warranty signed by authorized representative of Contractor and installer warranting that portions of the Work involving glazed aluminum window sy...
	E. “Defective” is defined to include: glass breakage, failure of operational parts to function normally, deterioration or discoloration of finishes, or failure of system to meet performance requirements.
	F. The Warranty submitted under this Section shall not deprive the Owner of other rights or remedies that the Owner may have under other provisions of the Contract Documents or prevailing local laws; and is in addition to, and runs concurrent with, ot...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide EFCO Corporation – Series 810-I Thermal or a comparable product by one of the following:
	1. Wausau Window & Wall series 3250I
	2. Architectural Window Manufacturing Corporation series 3000GT
	3. Or approved equal.


	2.2 WINDOW
	A. Window Type: Project Out Awning Window system in sizes and configurations as indicated on Drawings and schedules.
	B. Comply with AAMA/WDMA 101/I.S.2/NAFS.
	1. Performance Class and Grade:  AW105.

	C. Materials:
	1. Aluminum - Extruded aluminum shall be 6063-T6 alloy and tempered.
	2. Hardware:
	a. Locking handles shall be cam type and manufactured from a white bronze alloy with a US25D brushed finish.
	b. Operating hardware shall be 4-bar stainless steel arms or equal.

	3. Aluminum Poles Operator and Cam Handles:
	a. Provide pole ring and cam handle operators for windows and poles noted below.
	b. Provide (1) one 10’ pole for Stair 1 #201,
	c. Provide (1) one 8’ pole for Stair 2 #212,
	d. Provide (1) one 8’ pole for Women’s Buck Room #210,
	e. Provide (1) one 8’ pole for Men’s Buck Room #211

	4. Weather-Strip:  All weather-strip shall be Santoprene® or equal.
	5. Thermal Barrier:
	a. All exterior aluminum shall be separated from interior aluminum by a rigid, structural thermal barrier. For purposes of this specification, a structural thermal barrier is defined as a system that shall transfer shear during bending and, therefore,...
	b. The thermal barrier shall be 2 thermal struts, consisting of glass reinforced polyamide nylon, mechanically crimped in raceways extruded in the exterior and interior extrusions.
	c. Poured and debridged urethane thermal barriers shall not be permitted.


	D. Sill Extensions:  Provide sill extensions in profile and configurations as shown on drawings.  Similar to EFCO #2904 or approved equal.
	E. Limit Stops:  Provide limit stops on operable sash to a maximum of 6” to 8” opening.  Submit on shop drawings for review by Architect.
	F. Accessories:  Provide all accessories required to make the project and installation complete and to achieve warranty approval from the manufacturer.  Submit all accessories and profiles with the shop drawings for review and approval by the Architect.

	2.3 GLAZING
	A. Glass and Glazing Materials:  Refer to Division 08 - Glazing for glass units and glazing requirements applicable to glazed aluminum window units.  See building elevations and window types for glazing types and locations.

	2.4 INSECT SCREENS
	A. General:  Design windows and hardware to accommodate extruded aluminum screens in a tight-fitting, removable arrangement, with a minimum of exposed fasteners and latches.  Fabricate insect screens to fully integrate with window frame.  Locate scree...
	1. Aluminum Tubular Frame Screens:  Comply with SMA 1004, "Specifications for Aluminum Tubular Frame Screens for Windows," Architectural C-24 class.

	B. Aluminum Insect Screen Frames:  Manufacturer's standard extruded aluminum alloy complying with SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed fasteners, and removable PVC spline/anchor concealing edge of fr...
	1. Aluminum Tubular Framing Sections and Cross Braces:  Roll formed from aluminum sheet with minimum wall thickness as required for class indicated.
	2. Finish:  Match aluminum window members.

	C. Glass-Fiber Mesh Fabric: 18-by-14 (1.1-by-1.4-mm) or 18-by-16 (1.0-by-1.1-mm) mesh of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration; in th...
	1. Mesh Color: Charcoal gray, or as selected by Architect from full range.

	D. Wickets:  Provide sliding or full hinged wickets, framed and trimmed for a tight fit and for durability during handling.

	2.5 FABRICATION
	A. General:
	1. All aluminum frame and vent extrusions shall have a minimum wall thickness of .125” (3 mm).
	2. Mechanical fasteners, welded components, and hardware items shall not bridge thermal barriers. Thermal barriers shall align at all frame and vent corners.
	3. Depth of frame and vent shall not be less than 3 1/2” (88 mm).
	4. All frame and vent members shall be able to accommodate separate interior and exterior finishes and color.

	B. Frame:
	1. Frame components shall be mechanically fastened.

	C. Ventilator:
	1. All vent extrusions shall be tubular.
	2. Each corner shall be mitered, reinforced with an extruded corner key, hydraulically crimped, and "cold welded" with epoxy adhesive.
	3. Each vent shall utilize two rows of weather stripping installed in specifically designed dovetail grooves in the extrusion. The exterior gasket will be omitted at the vent bottom rail for project-out vents and at the vent top rail for project-in ve...
	4. The vent shall present a flush appearance with the exterior and interior of the main frame when in the closed position.

	D. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.
	E. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and ventilator.
	F. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior.
	G. Mullions:  Provide mullions and cover plates as shown, matching window units, complete with anchors for support to structure and installation of window units.  Allow for erection tolerances and provide for movement of window units due to thermal ex...
	H. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" and glazing system indicated.  Provide glazing stops to match sash and ventilator frames.
	I. Subframes: Provide subframes with anchors for window units as shown, of profile and dimensions indicated but not less than 0.062-inch (1.6-mm) thick extruded aluminum.  Miter or cope corners, and weld and dress smooth with concealed mechanical join...
	J. Sill Extensions:  Provide sill extensions in profile and configurations as shown on drawings.  Similar to EFCO #2904 or approved equal.
	K. Limit Stops:  Provide limit stops on operable sash to a maximum of 6” to 8” opening.  Submit on shop drawings for review by Architect.
	L. Accessories:  Provide all accessories required to make the project and installation complete and to achieve warranty approval from the manufacturer.  Submit all accessories and profiles with the shop drawings for review and approval by the Architect.

	2.6 ALUMINUM FINISHES
	A. As scheduled on drawings, if not scheduled, than as selected by Architect from full range of finish options noted below.
	1. Fluoropolymer Coating (Kynar): Factory painted with minimum Two (2) - coat flouropolymer coating containing 70 percent Kynar resin and complying with requirements of AAMA 2605; color as selected by Architect from manufacturer’s full range colors in...
	2. Anodic:  Finish all exposed areas of aluminum windows and components with electrolytically deposited color in accordance with Aluminum Association Designation AA-M10-C22-###, as selected by Architect from full range of (6) six standard anodized fin...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of conditions:  Examine conditions under which the specified system is to be  installed in coordination with installer of materials and components specified in this Section and notify affected Prime Contractor in writing, with copies t...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...
	C. Site Verification of Conditions:
	1. Existing Conditions:  Verify substrate conditions (which have been previously installed under other sections) are acceptable for product installation in accordance with manufacturer’s instructions.  Verify openings are sized to receive window syste...
	a. Field Measurements:  Verify actual measurements/openings by field measurements before fabrication; show recorded measurements on shop drawings.  Coordinate field measurements, fabrication schedule with construction progress to avoid construction de...



	3.2 INSTALLATION
	A. General: Comply with manufacturer’s instructions for protecting, handling, and installing fabricated window system components, with particular care and attention to preservation of applied finishes.  Discard or remove and replace damaged members.
	1. Fit joints to produce hairline joints free of burrs and distortion.
	2. Rigidly secure non-movement joints.
	3. Install anchors with separators and isolators to prevent metal corrosion and electrolytic deterioration and to prevent impeding movement of moving joints.
	4. Weld components in concealed locations to minimize distortion or discoloration of finish.  Protect glazing surfaces from welding.
	5. Seal joints watertight, unless otherwise indicated.

	B. Use only skilled tradesmen with work done in accordance with approved shop drawings and specifications.
	C. Plumb and align window faces in a single plane for each wall plane, and erect windows and materials square and true. Adequately anchor to maintain positions permanently when subjected to normal thermal movement, specified building movement, and spe...
	D. Adjust windows for proper operation after installation.
	E. Furnish and apply sealants to provide a weather tight installation at all joints and intersections and at opening perimeters. Wipe off excess material and leave all exposed surfaces and joints clean and smooth.
	F. Adequately anchor to maintain positions permanently when subjected to normal thermal movement, specified building movement, and specified wind loads.
	G. Metal Protection:
	1. Where aluminum will contact dissimilar metals, protect against galvanic action by painting contact surfaces with primer or by applying sealant or tape or installing nonconductive spacers as recommended by manufacturer for this purpose.
	2. Where aluminum will contact concrete or masonry, protect against corrosion by painting contact surfaces with bituminous paint.

	H. Install components to drain water passing joints, condensation occurring within framing members, and moisture migrating within the system to exterior.
	I. Install components plumb and true in alignment with established lines and grades.
	J. Install operable units level and plumb, securely anchored, and without distortion.  Adjust weather-stripping contact and hardware movement to produce proper operation.
	K. Install glazing as specified Division 08 Section "Glazing."
	L. Install neutral cure silicone sealants as specified in DIVISION 07 Section "Joint Sealants."
	M. Install insulation materials as specified in DIVISION 07 Section "Thermal Insulation."
	N. Install perimeter fire-containment systems (safing insulation) as specified in DIVISION 7 Section "Fire-Stopping."
	O. Erection Tolerances:  Install glazed aluminum window systems to comply with the following maximum tolerances:
	1. Plumb:  1/8 inch in 10 feet; 1/4 inch in 40 feet.
	2. Level:  1/8 inch in 12 feet; 1/4 inch in 40 feet.
	3. Alignment:
	a. Where surfaces abut in line or are separated by reveal or protruding element up to 1/2 inch wide, limit offset from true alignment to 1/16 inch.
	b. Where surfaces are separated by reveal or protruding element from 1/2 to 1 inch wide, limit offset from true alignment to 1/8 inch.
	c. Where surfaces are separated by reveal or protruding element of 1 inch wide or greater, limit offset from true alignment to 1/4 inch.

	4. Location:  Limit variation from plane to 1/8 inch in 12 feet; 1/2 inch over total length.


	3.3 FIELD QUALITY CONTROL
	A. Contractor's Field Testing for Water Leakage:  Architect shall select, a minimum of three (3) window system units to be tested as soon as a representative portion of the project has been installed, glazed, perimeter caulked and cured.  Conduct test...
	1. Testing:  Testing shall be performed per AAMA 502 “Voluntary Specification for Field Testing of Windows and Sliding Glass Doors,” by a qualified independent testing agency.  Refer to DIVISION 01 Testing Section for payment of testing and testing re...
	a. Air Infiltration Tests:  Conduct tests in accordance with ASTM E783.  Allowable air infiltration shall not exceed 1.5 times the amount indicated in the performance requirements or 0.09 cfm per sq ft, whichever is greater.
	b. Water Infiltration Tests:  Conduct tests in accordance with ASTM E1105.  No uncontrolled water leakage is permitted when tested at a static test pressure of two-thirds the specified water penetration pressure but not less than 8 psf.

	2. No less than three test areas shall be initially successful.
	3. Correct defects revealed by tests.  Re-test corrected areas to determine effectiveness of remedial measures.  Re-testing costs shall be borne by Contractor.
	4. Begin testing as early as possible during erection so accepted corrections can be incorporated into remaining work.
	5. Corrective Measures:  Meet standards of quality of successfully tested mock-up and subject to acceptance of Architect.

	B. Manufacturer’s Field Service:  Provide manufacturer’s field service consisting of product use recommendations and periodic site visits, one at beginning, one at middle, and one at end of construction, for inspection of product installation in accor...
	C. Water Spray Test:  After the installation of minimum area of glazed aluminum window system has been completed but before installation of interior finishes has begun, test a minimum of 3 window system areas designated by Architect according to AAMA ...
	1. Repair or remove work where test results indicate water penetration of systems.
	2. Perform additional testing to determine resistance to water penetration of replaced or additional work.


	3.4 ADJUSTING/CLEANING
	A. Clean completed system, inside and out, promptly after erection and installation of glass and sealants, allowing for nominal curing of liquid sealants.  Installer shall advise Contractor of proper and adequate procedures for protection and cleaning...
	B. Repair or replace damaged installed products.  Remove construction debris from site and legally dispose of debris.
	1. Remove any corrosive substances.
	2. Remove excess glazing and sealant compounds.

	C. Exercise care to avoid damage to finish, wall members, fastenings, and protective coating (if any).
	D. Leave site clean.
	E. Protection:  Protect installed products finish surfaces from damage during construction.  Protect aluminum window system from damage from grinding and polishing compounds, plaster, lime, acid, cement, or other harmful contaminants.
	F. At Substantial Completion, clean window system thoroughly and polish glass.  Demonstrate proper cleaning methods and materials to Owners’ maintenance personnel.
	G. Dispose of all debris legally and in accordance with local jurisdiction requirements.
	H. Comply with waste management and recycling program requirements.
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	SECTION 087100 – DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Conditions of the Contract and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes but is not limited to commercial door hardware for the following:
	1. Swinging doors. (interior and exterior)
	2. Hollow Metal Doors.
	3. FRP and Aluminum Doors.
	4. Other doors to the extent indicated.
	B. Door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Cylinders specified for doors in other sections.
	3. Coordination and integration with electrical, security systems, fire alarm, and video surveillance systems.
	C. Related Sections:
	1. Division 03 - Precast Structural Concrete Wall Panels
	2. Division 04 – Unit Masonry Assemblies.
	3. Division 06 – Rough Carpentry.
	4. Division 08 – Door Hardware Schedule
	5. Division 08 – Access Control Hardware
	6. Division 08 – Hollow Metal Doors and Frames.
	7. Division 08 – Aluminum-Framed Storefront
	8. Division 08 – Aluminum Doors and Frames
	9. Division 08 – FRP Doors and Frames
	10. Division 08 – Glazing.
	11. Division 09 – Gypsum Board Assemblies.
	12. Division 09 – Painting and Coating.
	13. Division 26 – Electrical Sections.
	14. Division 28 – Electrical Sections (Access Control / Fire Detection / Video Surveillance)
	D. Codes and References:  Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ANSI/SDI A250.13 - Testing and Rating of Severe Windstorm Resistant Components for Swing Door Assemblies.
	3. ASTM E1886 - Test Method for Performance of Exterior Windows, Curtin Walls, Doors and Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials.
	4. ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure difference.
	5. ASTM E1996 - Standard specification for performance of exterior windows, curtain walls, doors and storm shutters impacted by Windborne Debris in Hurricanes.
	6. ICC/IBC - International Building Code NJ 2009.
	7. NFPA 70 - National Electrical Code.
	8. NFPA 80 - Fire Doors and Windows.
	9. NFPA 101 - Life Safety Code.
	10. NFPA 105 - Installation of Smoke Door Assemblies.
	11. TAS-201-94 - Impact Test Procedures.
	12. TAS-202-94 - Criteria for Testing Impact and Non-Impact Resistant Building Envelope Components using Uniform Static Air Pressure.
	13. TAS-203-94 - Criteria for Testing Products Subject to Cyclic Wind Pressure Loading.
	14. State Building Codes, Local Amendments.
	E. Standards: All hardware specified herein shall comply with the following industry standards:
	1. ANSI/BHMA Certified Product Standards - A156 Series
	2. UL10C – Positive Pressure Fire Tests of Door Assemblies

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	C. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to e...
	1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for the Hardware Schedule."
	2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating complete designations of every item required for each door or opening. Organize door hardware sets in same order as in the Door Hardware Sets specified in Division...
	3. Provide coordinated shop drawings between the door hardware systems, access control, fire alarm, specialty door products, system programming, wiring diagrams, electrical systems and controls.
	4. Content: Include the following information:
	a. Type, style, function, size, label, hand, and finish of each door hardware item.
	b. Manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	e. Explanation of abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for door hardware.
	g. Door and frame sizes and materials.
	h. Wiring diagrams for electronic components.
	i. Provide coordinated shop drawings between the products and vendors for system components and installation requirements including rough in, wiring, programming, installation, and integration.
	5. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, particularly where approval of the Door Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule. Include P...
	6. Integrate and coordinate door hardware submittals with submittals required in Access Control, Door Hardware Schedule, and Automatic Operators specified in Division 08.
	D. Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation document indicating proof of status as a qualified and authorized provider of the specified products.
	E. Substitutions: Requests for substitution and product approval must be submitted in writing and in accordance with the procedures and time frames outlined in NJTA 10 and Division 01. Approval of requests is at the discretion of the architect.
	F. Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing final keying instructions for locksets and cylinders in writing. Include keying system explanation, door numbers, key set symbols, hardware set numbers and sp...
	G. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Submittals. The manual to include the name,...
	H. Warranties and Maintenance: Special warranties and maintenance agreements specified in this Section.
	I. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products, where possible, are to be manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	5. Comply with optimizing energy performance.
	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	1.4 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 10 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service perf...
	B. Installer Qualifications: Installers, trained by the primary product manufacturers, with a minimum 10 years documented experience installing both standard and electrified builders hardware similar in material, design, and extent to that indicated f...
	C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 10 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent...
	1. Scheduling Responsibility: Preparation of door hardware and keying schedules.
	D. Security (Access Control) System Supplier Qualifications: Provide products and system controls required to be supplied and installed through a certified access control provider approved by the Owner and Architect.  Supplier / Installer must have a ...
	E. Source Limitations: Obtain each type and variety of Door Hardware specified in this Section from a single source, qualified supplier unless otherwise indicated.
	1. Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party source will not be accepted.
	2. Provide electromechanical door hardware from the same manufacturer as mechanical door hardware, unless otherwise indicated.
	F. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 requirements and guidelines as directed in the model building code including, but not limited to, the following:
	1. NFPA 70 "National Electrical Code", including electrical components, devices, and accessories listed and labeled as defined in Article 100 by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	2. Where indicated to comply with accessibility requirements, comply with Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," ANSI A117.1 as follows:
	3. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to grasp with one hand and does not require tight grasping, tight pinching, or twisting of the wrist.
	4. Door Closers: Comply with the following maximum opening-force requirements indicated:
	1) Interior Hinged Doors: 5 lbf applied perpendicular to door.
	2) Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

	5. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of not more than 1:2.
	6. NFPA 101: Comply with the following for means of egress doors:
	1) Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks shall not require the use of a key, tool, or special knowledge for operation.
	2) Thresholds: Not more than 1/2 inch high.

	7. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing accor...
	1) Test Pressure: Positive pressure labeling.

	G. Each unit to bear third party permanent label demonstrating compliance with the referenced standards.
	H. Keying Conference: Conduct conference to comply with requirements in Division 01.  Keying conference to incorporate the following criteria into the final keying schedule document:
	1. Function of building, purpose of each area and degree of security required.
	2. Plans for existing and future key system expansion.
	3. Requirements for key control storage and software.
	4. Installation of permanent keys, cylinder cores and software.
	5. Address and requirements for delivery of keys.
	I. Coordinated shop drawings:
	1. Provide coordinated shop drawings between the door hardware systems, access control, fire alarm, specialty door products, system programming, wiring diagrams, electrical systems and controls.
	2. Coordinated shop drawings between the products and vendors for system components and installation requirements including rough in, wiring, programming, installation, and integration.
	3. Provide proof and coordination of templating of hardware with specialty door products and systems including detention / security grade products, bullet resistant products, overhead sectional doors, and concealment of associated wiring systems in th...
	J. Pre-Construction Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), Architect, Owner’s Representative, and Contracto...
	1. Prior to installation of door hardware, arrange for manufacturers' representatives to hold a project specific training meeting to instruct the installing contractors' personnel on the proper installation and adjustment of their respective products....
	2. Integration of security access control, fire alarm, video surveillance coordination.  Products being supplied installed and programmed by security vendor and associated coordination with hardware systems.
	3. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory work performed by other trades and required for the system integration and coordination.
	4. Review sequence of operation narratives for each unique access controlled opening.
	5. Review and finalize construction schedule and verify availability of materials.
	6. Review the required inspecting, testing, commissioning, and demonstration procedures.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established a...

	1.6 COORDINATION
	A. Templates:  Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of other work to confirm that adequate prov...
	B. Door Hardware and Electrical Connections:  Coordinate the layout and installation of scheduled electrified door hardware and related access control equipment with required connections to source power junction boxes, low voltage power supplies, dete...
	C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, si...

	1.7 WARRANTY
	A. General Warranty:  Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and ru...
	B. Warranty Period:  Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by th...
	1. Structural failures including excessive deflection, cracking, or breakage.
	2. Faulty operation of the hardware.
	3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	4. Electrical component defects and failures within the systems operation.
	C. Standard Warranty Period:  Two years minimum from date of Substantial Completion, unless otherwise indicated.
	D. Special Warranty Periods:
	1. Ten years for mortise locks and latches.
	2. Five years for exit hardware.
	3. Twenty five years for manual door closers.
	4. Two years for electromechanical door hardware.

	1.8 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Continuing Service: Beginning at Substantial Completion, and running concurrent with the specified warranty period, provide continuous (6) months full maintenance including repair and replacement of worn or defective components, lubrication, cleani...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General: Refer to Division 08 – Door Hardware Sets specification for more information.  Provide door hardware for each door to comply with requirements in Door Hardware Sets and each referenced section that products are listed.
	1. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other distinctive qualities for each type of door hardware are indicated in the Door Hardware Sets specified in Division 08.
	2. Products are identified by using door hardware designations, as follows:
	1) Named Manufacturer's Products: Product designation and manufacturer are listed for each door hardware type required for the purpose of establishing the basis of design for the specified requirements.
	2) Manufacturers' names are abbreviated in the Door Hardware Schedule.
	3) The specification reference number is listed as to where the product is specified and is supplied under the respective section / vendor responsible for that portion of the work.  All work specified is part of the GC contract.

	3. Products furnished, but not installed, under this Section include the following. Coordinating, purchasing, delivering, and scheduling remain requirements of this Section.
	4. Permanent cylinders, cores, and keys to be installed by Owner.

	2.2 HANGING DEVICES
	A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in the Door Hardware Sets.
	1. Quantity: Provide the following hinge quantity, unless otherwise indicated:
	1) Two Hinges: For doors with heights up to 60 inches.
	2) Three Hinges: For doors with heights 61 to 90 inches.
	3) Four Hinges: For doors with heights 91 to 120 inches.
	4) For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30 inches of door height greater than 120 inches.

	2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for door thickness and clearances required:
	1) Widths up to 3’0”: 4-1/2” standard or heavy weight as specified.
	2) Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified.

	3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:
	1) Exterior Doors: Heavy weight, non-ferrous, ball bearing hinges unless Hardware Sets indicate standard weight.
	2) Interior Doors: Standard weight, steel, ball bearing hinges unless Hardware Sets indicate heavy weight.

	4. Hinge Options: Comply with the following where indicated in the Hardware Sets or on Drawings:
	1) Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed; for the following applications:
	a) Out-swinging exterior doors.
	b) Out-swinging access controlled doors.

	5. Acceptable Manufacturers:
	1) Bommer Industries (BO).
	2) Hager Companies (HA).
	3) McKinney Products (MK).
	4) Or approved equal.

	B. Pin and Barrel Continuous Hinges: ANSI/BHMA A156.26 certified pin and barrel continuous hinges with minimum 12 gauge (.105) Type 304 stainless steel hinge leaves, concealed teflon-coated stainless pin, and twin self-lubricated nylon bearings at eac...
	1. Acceptable Manufacturers:
	1) Markar Products (MA).
	2) McKinney Products (MK).
	3) Pemko Manufacturing (PE).
	4) Or approved equal.


	2.3 POWER TRANSFER DEVICES
	A. Electrified Quick Connect Transfer Hinges: Provide electrified transfer hinges with Molex™ standardized plug connectors and sufficient number of concealed wires (up to 12) to accommodate the electrified functions specified in the Door Hardware Sets...
	1. Acceptable Manufacturers:
	1) Hager Companies (HA) - ETW-QC (# wires) Option.
	2) McKinney Products (MK) - QC (# wires) Option.
	3) Or approved equal.

	B. Provide mortar guard enclosure on steel frames installed at masonry openings for each electrical hinge specified.

	2.4 DOOR OPERATING TRIM
	A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified automatic, self-latching, and manual flush bolts and surface bolts. Manual flush bolts to be furnished with top rod of sufficient length to allow bolt location approxim...
	1. Acceptable Manufacturers:
	1) Door Controls International (DC).
	2) Rockwood Manufacturing (RO).
	3) Trimco (TC).
	4) Or approved equal.

	B. Door Push Plates and Pulls: ANS/BHMA A156.6 certified door pushes and pulls of type and design specified below or in the Hardware Sets. Coordinate and provide proper width and height as required where conflicting hardware dictates.
	1. Push/Pull Plates: Minimum .050 inch thick, 4-inches wide by 16-inches high, with square corners and beveled edges, secured with exposed screws unless otherwise indicated.
	2. Straight Pull Design: Minimum 1-inch round diameter stainless steel bar or tube stock pulls with 2 1/2-inch projection from face of door unless otherwise indicated.
	3. Offset Pull Design: Minimum 1-inch round diameter stainless steel bar or tube stock pulls with 2 1/2-inch projection and offset of 90 degrees unless otherwise indicated.
	4. Push Bars: Minimum 1-inch round diameter horizontal push bars with minimum clearance of 2 1/2-inch projection from face of door unless otherwise indicated.
	5. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets.
	6. Acceptable Manufacturers:
	1) Hiawatha, Inc. (HI).
	2) Rockwood Manufacturing (RO).
	3) Trimco (TC).
	4) Or approved equal.


	2.5 CYLINDERS AND KEYING
	A. General: Cylinder manufacturer to have minimum (10) years of experience designing secured master key systems and have on record a published security keying system policy.
	B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source manufacturer as locksets and exit devices, unless otherwise indicated.
	C. Cylinders: Original manufacturer cylinders complying with the following:
	1. Mortise Type: Threaded cylinders with rings and straight- or clover-type cam.
	2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
	3. Bored-Lock Type: Cylinders with tailpieces to suit locks.
	4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush and be free spinning with matching finishes.
	D. Patented Cylinders: ANSI/BHMA A156.5, Grade 1, certified patented cylinders employing a utility patented and restricted keyway requiring the use of a patented key. Cylinders are to be protected from unauthorized manufacture and distribution by manu...
	1. Acceptable Manufacturers:
	1) Medeco (MC) - Keymark X4 Series.
	2) Or approved equal

	E. Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified "Keying Conference" to define and document keying system instructions and requirements. Furnish factory cut, nickel-silver large bow permanently inscribed with a ...
	1. Existing System: Master key or grand master key locks to Owner's existing system.
	F. Key Quantity: Provide the following minimum number of keys:
	1. Top Master Key: One (1)
	2. Change Keys per Cylinder: Two (2)
	3. Master Keys (per Master Key Group): Two (2)
	4. Grand Master Keys (per Grand Master Key Group): Two (2)
	5. Construction Control Keys (where required): Two (2)
	6. Permanent Control Keys (where required): Two (2)
	G. Construction Keying: Provide construction master keyed cylinders or temporary keyed construction cores where specified. Provide construction master keys in quantity as required by project Contractor. Replace construction cores with permanent cores....
	H. Key Registration List: Provide keying transcript list to Owner's representative in the proper format for importing into key control software.
	I. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard metal cabinet. Key control cabinet shal...
	1. Acceptable Manufacturers:
	1) Lund Equipment (LU).
	2) Telkee (TK).
	3) Or approved equal.

	J. Key Control Software: Provide one network version of "Key Wizard" branded key management software package that includes one year of technical support and upgrades to software at no charge. Provide factory key system formatted for importing into “Ke...

	2.6 MECHANICAL LOCKS AND LATCHING DEVICES
	A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational Grade 1 certified mortise locksets furnished in the functions as specified in the Hardware Sets. Locksets to be manufactured with a corrosion resistant, stamped 12 ...
	1. Acceptable Manufacturers:
	1) Corbin Russwin Hardware (RU) – ML2000 Series.
	2) Sargent Manufacturing (SA) – 8200 Series.
	3) Yale Locks and Hardware (YA) – 8800FL Series.
	4) Or approved equal.

	B. Lock Trim Design: As specified in Hardware Sets.

	2.7 AUXILIARY LOCKS
	A. Mortise Deadlocks, Small Case: ANSI/BHMA A156.5, Grade 1, certified small case mortise type deadlocks constructed of heavy gauge wrought corrosion resistant steel. Steel or stainless steel bolts with a 1" throw and hardened steel roller pins. Deadl...
	1. Acceptable Manufacturers:
	1) Corbin Russwin Hardware (RU) - DL4100 Series.
	2) Sargent Manufacturing (SA) - 4870 Series.
	3) Yale Locks and Hardware (YA) - 350 Series.
	4) Or approved equal.


	2.8 LOCK AND LATCH STRIKES
	A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by manufacturer.
	Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
	Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for aluminum framing.

	B. Standards: Comply with the following:
	1. Strikes for Mortise Locks and Latches: BHMA A156.13.
	2. Strikes for Auxiliary Deadlocks: BHMA A156.5.
	3. Dustproof Strikes: BHMA A156.16.

	2.9 CONVENTIONAL EXIT DEVICES
	A. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. Mounting rails to be formed from smooth stainless steel, brass or ...
	1. Acceptable Manufacturers:
	1) Corbin Russwin Hardware (RU) - ED5000 Series.
	2) Sargent Manufacturing (SA) - 80 Series.
	3) Yale Locks and Hardware (YA) - 7000 Series.
	4) Or approved equal.

	B. Tube Steel Removable Mullions: ANSI/BHMA A156.3 removable steel mullions with malleable-iron top and bottom retainers and a primed paint finish.  Finish paint coat color selected by Architect, see Division 09.  Provide keyed removable feature, stab...
	1. Acceptable Manufacturers:
	1) Corbin Russwin Hardware (RU) - 700/900 Series.
	2) Sargent Manufacturing (SA) - 980S Series.
	3) Yale Locks and Hardware (YA) - M200 Series.
	4) Or approved equal.

	C. High Wind Resistance Compliance: Electromechanical conventional exit devices and electrified tube steel removable mullions to be U.L. listed for windstorm components where applicable and in accordance with the current version of the 2009 NJ Edition...

	2.10 DOOR CLOSERS
	A. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, and ope...
	1. Acceptable Manufacturers:
	1) Corbin Russwin Hardware (RU) - DC8000 Series.
	2) Norton Door Controls (NO) - 7500 Series.
	3) Yale Locks and Hardware (YA) - 4400 Series.
	4) Or approved equal.

	B. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA 156.4, Grade 1 certified surface mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to door size, frequency of use, a...
	1. Acceptable Manufacturers:
	1) Corbin Russwin Hardware (RU) - Unitrol DC8000 Series.
	2) Norton Door Controls (NO) - Unitrol 7500 Series.
	3) Yale Locks and Hardware (YA) - Unitrol 4400 Series.
	4) Or approved equal.


	2.11 AUTOMATIC DOOR OPERATORS
	A. General: Provide operators of size recommended by manufacturer for door size, weight, and movement; for condition of exposure; and for compliance with UL 325. Coordinate operator mechanisms with door operation, hinges, and activation devices.
	B. Electromechanical Door Operators: Self-contained units powered by permanent magnet DC motor, with closing speed controlled mechanically by gear train, connections for power, activation and safety device wiring, and manual operation including spring...
	C. Electrohydraulic Door Operators: Self-contained low-pressure units with rack and pinion design contained within a cast aluminum housing.  Door closing speed controlled by independent hydraulic adjustment valves in the sweep and latch range of the c...
	D. Brackets and Reinforcements: Manufacturer's standard, fabricated from aluminum with nonferrous shims for aligning system components.
	E. Standard: Certified ANSI/BHMA A156.19.
	1. Performance Requirements:
	a. Opening Force if Power Fails: Not more than 15 lbf required to release a latch if provided, not more than 30 lbf required to manually set door in motion, and not more than 15 lbf required to fully open door.
	b. Entrapment Protection: Not more than 15 lbf required to prevent stopped door from closing or opening.
	F. Configuration: Surface mounted. Door operators to control single swinging and pair of swinging doors.
	G. Operation: Power opening and spring closing operation capable of meeting ANSI A117.1 accessibility guideline. Provide time delay for door to remain open before initiating closing cycle as required by ANSI/BHMA A156.19. When not in automatic mode, d...
	H. Features: Operator units to have full feature adjustments for door opening and closing force and speed, backcheck, motor assist acceleration from 0 to 30 seconds, time delay, vestibule interface delay, obstruction recycle, and hold open time from 0...
	I. Provide outputs and relays on board the operator to allow for coordination of exit device latch retraction, electric strikes, magnetic locks, card readers, safety and motion sensors and specified auxiliary contacts.
	J. Activation Devices: Provide activation devices in accordance with ANSI/BHMA A156.19 standard, for condition of exposure indicated and for long term, maintenance free operation under normal traffic load operation. Coordinate activation control with ...
	K. Signage: As required by cited ANSI/BHMA A156.19 standard for the type of operator.
	1. Acceptable Manufacturers:
	1) Besam Automated Entrance Systems (BE) – SW200 Series.
	2) Horton Automatics (HO) - 4000 Series.
	3) Norton Door Controls (NO) - 6000 Series.
	4) Or approved equal.


	2.12 DOOR STOPS AND HOLDERS
	A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.
	B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of door stops are specified in Hardware Sets. Do...
	1. Acceptable Manufacturers:
	1) Hiawatha, Inc. (HI).
	2) Rockwood Manufacturing (RO).
	3) Trimco (TC).
	4) Or approved equal.


	2.13 ARCHITECTURAL SEALS
	A. General:  Thresholds, weather stripping, and gasket seals to be of type and design as specified below or in the Hardware Sets. Provide continuous weather strip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doo...
	B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.
	C. Fire Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire Tests of Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies.
	D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated, based on testing according to ASTM E 1408.
	E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	F. Acceptable Manufacturers:
	1. Pemko Manufacturing (PE).
	2. Reese Enterprises, Inc. (RS).
	3. Zero International (ZE).
	4. Or approved equal.

	2.14 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.15 FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units o...
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	D. Antimicrobial Finishes: Where specified, finishes on locksets, latchsets, exit devices and push/pull trim to incorporate an FDA recognized. Silver Ion, antimicrobial coating (MicroShield™) listed for use on equipment as a suppressant to the growth ...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contractor in writing, with copies to the Owner’s R...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	D. Examine and confirm all hardware systems and components have been coordinated with security access control, fire alarm, video surveillance systems including the appropriate rough in work (concealed in walls) required for the systems to operate.  Co...
	E. Notify Architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	1. Installers are to be trained and certified by the manufacturer on the proper installation and adjustment of fire, life safety, and security products including: hanging devices; locking devices; closing devices; and seals.
	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 "Accessibility Guidelines for Buildings and Facilities."
	3. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is located.
	C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in anothe...
	D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 07 Section "Joint Sealants."
	E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after instal...

	3.4 FIELD QUALITY CONTROL
	A. Field Inspection:  Supplier will perform a final inspection of installed door hardware and state in report whether work complies with or deviates from requirements, including whether door hardware is properly installed, operating and adjusted.

	3.5 ADJUSTING
	A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate f...

	3.6 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish and provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.
	D. Dispose of all waste legally.
	E. Comply with waste management and recycling requirements.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 DOOR HARDWARE SCHEDULE
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to ...
	B. Manufacturer’s Abbreviations:



	087400 - Access Control Hardware TMD5 - MUB - phD
	SECTION 087400 – ACCESS CONTROL HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes commercial door hardware for the following:
	1. Swinging doors. (interior and exterior)
	2. Hollow Metal Doors.
	3. FRP and Aluminum Doors.
	4. Other doors to the extent indicated.

	B. Access Control for Door hardware includes, but is not necessarily limited to, the following:
	1. Electromechanical door hardware, power supplies, back-ups and surge protection.
	2. Electronics and Cylinders specified for doors in other sections.
	3. Coordination and integration with electrical, security systems, fire alarm, and video surveillance systems.

	C. Related Sections:
	1. Division 01 - Specifications
	2. Division 04 – Unit Masonry Assemblies
	3. Division 06 – Rough Carpentry
	4. Division 08 – Door Hardware Schedule
	5. Division 08 – Door Hardware
	6. Division 08 – Hollow Metal Doors and Frames
	7. Division 08 – Aluminum Entrances and Storefront Systems
	8. Division 08 – FRP Doors
	10. Division 09 – Painting and Coating
	11. Division 09 – Gypsum Board Assemblies
	12. Division 26 – Electrical Sections.
	13. Division 28 – Electrical Sections (Access Control / Fire Detection / Video Surveillance)

	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code NJ 2009.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. State Building Codes, Local Amendments.

	E. Standards: All hardware specified herein shall comply with the following industry standards:
	1. ANSI/BHMA Certified Product Standards – A156 Series.
	2. UL10C – Positive Pressure Fire Tests of Door Assemblies.

	F. Products installed, but not provided under this Section include the following.  Coordination to remain a requirement of this Section.
	1. Security or High Security keyed cylinders, including provisions for temporary construction keying, provided for mechanical override at access control locking hardware to be furnished under Division 08 Section "Door Hardware".  Permanent cores and k...


	1.3 SUBMITTALS
	A. Integrate and coordinate access control submittals with submittals required in Door Hardware, Door Hardware Schedule, and Automatic Operators specified in Division 08.
	B. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	C. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to e...
	1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for the Hardware Schedule."
	2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating complete designations of every item required for each door or opening. Organize door hardware sets in same order as in the Door Hardware Sets specified in Division...
	3. Content: Include the following information:
	a. Type, style, function, size, label, hand, and finish of each door hardware item.
	b. Manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	e. Explanation of abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for door hardware.
	g. Door and frame sizes and materials.
	h. System Operational Descriptions: Complete system operational narratives for access controlled openings defining the owner's prescribed requirements for the opening functionality. Narratives include, but are not limited to, the following situations:...

	4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, particularly where approval of the Door Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule. Include P...

	D. Shop Drawings: Details of electrified access control hardware indicating the following:
	1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring diagrams for power, signaling, monitoring, communication, and control of the access control system electrified hardware. Differentiate between manufacturer-installed...
	a. Elevation diagram of each unique access controlled opening showing location and interconnection of major system components with respect to their placement in the respective door openings.
	b. Complete (risers, point-to-point) access control system block wiring diagrams.
	c. Provide coordinated shop drawings prior to installation of wall systems, rough in, and wiring work.

	2. Electrical Coordination: Coordinate with related Division 26 Electrical Sections the voltages and wiring details required at electrically controlled and operated hardware openings.
	3. Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation document indicating proof of status as a qualified and authorized provider of the primary integrated access control components.

	E. Keying Schedule: Reference Division 08 Section "Door Hardware".
	F. Product Test Reports: Indicating compliance with cycle testing requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified independent testing agency.
	G. Substitutions: Requests for substitution and product approval for inclusive mechanical and electrified access control door hardware, in compliance with specifications, must be submitted in writing and in accordance with the procedures and time fram...
	H. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete standard door and access control hardware installation in quantity as required in Division 01, Closeout Submittals. The...
	1. As-Built Drawings: During system installation, the Contractor to maintain a separate hard copy set of drawings, elevation diagrams, and wiring diagrams of the access control system to be used for record drawings. This set to be kept up to date by t...

	I. Warranties and Maintenance: Special warranties and maintenance agreements specified in this Section.
	J. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products, where possible, are to be manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	5. Comply with optimizing energy performance.

	K. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 10 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service perf...
	B. Integrator Qualifications (Access Control Door Hardware): Systems Integrators, verifiably factory trained and certified by the primary product manufacturers, with a minimum 10 years documented experience installing complete access control systems h...
	1. References: Provide a list of references for similar projects including contact name, phone number, name and type of project.
	2. Professional Staffing: Firms to have a dedicated access control systems integration department with full time, experienced professionals on staff experienced in providing on site consulting services for both electrified door hardware and integrated...
	3. Factory Training: Installation and service technicians are to be competent factory trained and certified personnel capable of maintaining the system.
	4. Service Center: Firms to have a service center capable of providing training, in-stock parts, and emergency maintenance and repairs at the Project site with 24-hour/7-days a week maximum response time.

	C. Supplier Qualifications: Supplier shall be verifiably an authorized supplier in good standing with the primary product manufacturers, with a minimum (10) ten years of experience supplying integrated access control systems similar in material, desig...
	D. Source Limitations: Obtain each type and variety of Door Hardware specified in this Section from a single source, qualified supplier unless otherwise indicated.
	1. Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party source will not be accepted.
	2. Provide integrated access control door hardware from the same manufacturer as standard mechanical door hardware, unless otherwise indicated.

	E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 requirements and guidelines as directed in the model building code including, but not limited to, the following:
	1. NFPA 70 "National Electrical Code", including electrical components, devices, and accessories listed and labeled as defined in Article 100 by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	2. Where indicated to comply with accessibility requirements, comply with Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," ANSI A117.1 as follows:
	a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to grasp with one hand and does not require tight grasping, tight pinching, or twisting of the wrist.
	b. Door Closers: Comply with the following maximum opening-force requirements indicated:
	1) Interior Hinged Doors: 5 lbf applied perpendicular to door.
	2) Fire Doors: Minimum opening force allowable by authorities having jurisdiction.


	3. NFPA 101: Comply with the following for means of egress doors:
	a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks shall not require the use of a key, tool, or special knowledge for operation.

	4. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing accor...
	a. Test Pressure: Positive pressure labeling.

	5. The installed access control system shall conform to all local jurisdiction requirements.

	F. Keying Conference: Reference Division 08 “Door Hardware.”
	G. Coordinated shop drawings:
	1. Provide coordinated shop drawings between the door hardware systems, access control, fire alarm, specialty door products, system programming, wiring diagrams, electrical systems and controls.
	2. Provide wiring diagrams for electronic components.
	3. Coordinated shop drawings between the products and vendors for system components and installation requirements including rough in, wiring, programming, installation, and integration.
	Provide proof that templating of hardware with specialty door products and systems including detention / security grade products, bullet resistant products, overhead sectional doors, and concealment of associated wiring systems in the walls and frames...

	H. Pre-Construction Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), Systems Integrator(s), and Contractor(s) to revi...
	1. Prior to installation of door hardware, arrange for manufacturers' representatives to hold a project specific training meeting to instruct the installing contractors' personnel on the proper installation and adjustment of their respective products....
	2. Integration of security access control, fire alarm, video surveillance coordination.  Products being supplied installed and programmed by security vendor and associated coordination with hardware systems.
	3. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory work performed by other trades and required for the system integration and coordination.
	4. Review sequence of operation narratives for each unique access controlled opening.
	5. Review and finalize construction schedule and verify availability of materials.
	6. Review the required inspecting, testing, commissioning (performed by hardware installer), and demonstration procedures.

	I. At completion of installation, provide written documentation that components were applied to manufacturer's instructions and recommendations and according to approved schedules.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	1. Access control firmware and software: Where approved and directed, inventory upon receipt and store electronic access control equipment in a secure, temperature and humidity controlled environment in original manufacturer's sealed containers.

	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established a...

	1.6 COORDINATION
	A. Integrated Access Control Door Hardware and Electrical Coordination: Coordinate the layout and installation of scheduled integrated access control door hardware, and related access control equipment, with required connections to source power juncti...
	1. Access Control System Interface: The integrated access control hardware to interface and be connected to the access control system described under Division 28 "Access Control Systems". Coordinate the installation and configuration of the electrifie...

	B. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified door hardware. Check Shop Drawings of other work to confirm that adequate ...
	C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, si...
	D. Coordinate installation of all wiring systems with adjacent wall assembly work to conceal all wiring devices and associated hardware wiring from view.  Provide coordinated shop drawings prior to installation of wall systems, rough in, and wiring work.

	1.7 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run...
	B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the...
	1. Structural failures including excessive deflection, cracking, or breakage.
	2. Faulty operation of the hardware.
	3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	4. Electrical component defects and failures within the systems operation.

	C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise indicated.
	D. Special Warranty Periods:
	1. Two years for electromechanical and integrated access control door hardware.
	2. Five years for motorized electric latch retraction exit devices. Ten years for mortise locks and latches.


	1.8 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of standard and access control door hardware.
	B. Maintenance Service: Beginning at Substantial Completion, and running concurrent with the specified warranty period, provide continuous (6) months full maintenance including repair and replacement of worn or defective components, lubrication, clean...

	1.9 SCOPE OF WORK
	A. Access Control Site Management System: Furnish and install at the indicated locations the specified integrated access control door hardware for a completely operational access control and security site management system. System includes, but is not...
	1. Electrified integrated access control locks and exit hardware, special tools, operating manuals, and required cabling and accessories as detailed below and listed in the Door Hardware Schedule in Division 08.
	2. Power Supplies, including battery, uninterrupted backup power supply (UPS) and separately fused surge protection, required for the access control door hardware.
	3. Installation, final configuration and commissioning (performed by hardware installer) of integrated access control door hardware, power supplies and related accessories.
	4. Provide manufacturer required power controllers, interface boards, and programming that may be required for approved electric latch retraction exit devices supplied under Door Hardware Schedule in Division 08.
	5. Electrical contractor, Division 26, to provide the following:
	a. Source power wiring (120VAC) as required for the integrated access control door hardware and power supplies. This includes quad outlets as required on a dedicated circuit in the designated IT/Telecom room(s) and the related conduit, stub-in, juncti...
	b. Provide required conduit, stub-in, junction and back boxes for the integrated access control door hardware at each access controlled opening per plan drawings and specs. Supply and install conduit between the aforementioned devices and between the ...
	1) At electrified hardware power transfers provide conduit on the secured side of the opening from the power transfer, thru-wire hinge, or serviceable panel location on the frame jamb to the related power supplies and access control equipment.

	c. Electrical Contractor to provide all 120VAC cabling connections and terminations from the electrical junction boxes to these electrical devices.

	6. Access Control System Integrator to provide the following:
	a. Low voltage wiring (12/24VDC) and communication required for electrified and integrated access control door hardware, remote card readers with keypads, or display terminals, monitoring and signaling switches, and power supplies. Work includes relat...

	7. Final connections to fire alarm system, by electrical and fire alarm system contractors.
	8. Provide permits, submittals and approvals required by the authority having jurisdiction, prior to commencing with work.



	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General: Provide integrated access control door hardware and accessories for each designated opening to comply with requirements in this Section and with the Door Hardware Sets specified in Division 08.
	1. Access Control Hardware Sets: Requirements for quantity, item, model, design, grade, finish, size, and other distinctive qualities of each type of integrated door and access control hardware are indicated in the Door Hardware Schedule Division 08.

	B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other distinctive qualities of each type of mechanical and electrified door hardware are indicated in the Hardware Sets specified in Door Hardware Schedule D...
	1. Named Manufacturer's Products: Product designation and manufacturer are listed for each door hardware type required for the purpose of establishing minimum requirements. Manufacturers' names are abbreviated in the Door Hardware Schedule.

	C. System Design: The electrified door hardware specified to include standardized components regularly manufactured and utilized within the source manufacturer’s product lines.
	1. Electronic locking hardware to be non-proprietary in design and implementations, providing for an open protocol platform across multiple Access control systems manufacturers and software applications. The installed integrated product is to be part ...

	D. The electrified access control door hardware contained in this Section represents a complete engineered system. If alternate products are submitted, it is the responsibility of the Supplier to provide an acceptable complete and working system layou...

	2.2 ELECTROMECHANICAL LOCKING DEVICES
	A. Electromechanical Mortise Locksets, Grade 1 (Heavy Duty): Subject to same compliance standards and requirements as mechanical mortise locksets, electrified locksets to be of type and design as specified below.
	1. Electrified Lock Options: Where indicated in the Hardware Sets specified in Door Hardware Schedule Division 08, provide electrified options including: outside door lock/unlock trim control, latchbolt and lock/unlock status monitoring, and request-t...
	2. Acceptable Manufacturers:
	a. Corbin Russwin Hardware (RU) - ML20900 Series.
	b. Sargent Manufacturing (SA) - 8200 Series.
	c. Yale Commercial Hardware (YA) - 8890 Series.
	d. Or approved equal.



	2.3 ELECTROMECHANICAL CONVENTIONAL EXIT DEVICES
	A. Electrified Conventional Push Rail Devices (Heavy Duty): Subject to same compliance standards and requirements as mechanical exit devices, electrified devices to be of type and design as specified below.
	1. Acceptable Manufacturers:
	a. Corbin Russwin Hardware (RU) - ED5000 Series.
	b. Sargent Manufacturing (SA) - 80 Series.
	c. Yale Commercial Hardware (YA) - 7000 Series.
	d. Or approved equal.


	B. Electrified Options: As indicated in hardware sets, provide electrified exit device options including: electric latch retraction, electric dogging, outside door trim control, exit alarm, delayed egress, latchbolt monitoring, lock/unlock status moni...

	2.4 ELECTRONIC ACCESSORIES
	A. Door Position Switches: Door position magnetic reed contact switches specifically designed for use in commercial door applications. On recessed models the contact and magnetic housing snap-lock into a 1" diameter hole. Surface mounted models includ...
	1. Acceptable Manufacturers:
	a. Sargent Manufacturing (SA) 3287.
	b. Security Door Controls (SD) - DPS Series.
	c. Securitron (SU) - DPS Series.
	d. Or approved equal.


	B. Power Supplies: Provide Nationally Recognized Testing Laboratory Listed 12VDC or 24VDC (field selectable) filtered and regulated power supplies. Include battery backup option with integral battery charging capability in addition to operating the DC...
	1. Acceptable Manufacturers:
	a. Sargent Manufacturing (SA) – 3500 Series.
	b. Security Door Controls (SD) - 630 Series.
	c. Securitron (SU) - BPS 12/24 Series.
	d. Or approved equal.



	2.5 CABLES AND WIRING
	A. Comply with Division 27 Section "Conductors and Cables for Electronic Safety and Security."
	B. Data Line Supervision: System to include alarm initiation capability in response to opening, closing, shorting, or grounding of data transmission lines.
	C. Install appropriate number of conductor pairs, in the wire gage (AWG) recommended by manufacturer, corresponding to the electronic locking functions specified, amperage drawn and distances covered between the power supplies, power transfer devices,...

	2.6 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.7 ACCESS CONTROL HARDWARE FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Where specified, finishes on locksets, latchsets, exit devices and push/pull trim to incorporate an FDA recognized antimicrobial coating (MicroShield™) listed for use on equipment as a suppressant to the growth and spread of a broad range of bacter...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contractor in writing, with copies to the Owner’s R...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	D. Examine and confirm all hardware systems and components have been coordinated with security access control, fire alarm, video surveillance systems including the appropriate rough in work (concealed in walls) required for the systems to operate.  Co...
	E. Examine roughing-in for electrical source power to verify actual locations of wiring connections before electrified and integrated access control door hardware installation.
	F. Notify owner’s representative and architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Doors and frames at scheduled access controlled openings to be properly prepared to receive specified electrified and access control hardware and connections without additional in-field modifications.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	1. Installers are to be trained and certified by the manufacturer on the proper installation and adjustment of fire, life safety, and security products including: hanging devices; locking devices; closing devices; and seals.

	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 "Accessibility Guidelines for Buildings and Facilities."
	3. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is located.

	C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in anothe...
	D. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after instal...
	E. Boxed Power Supplies: Verify locations with Architect.
	1. Configuration: Provide the least number of power supplies required to adequately serve doors with access control equipment.

	F. Final connect the system control switches (integrated reader locking hardware, remote readers, keypads, etc.), and monitoring and signaling equipment to the related Controller devices at each opening to properly operate the electrified door and acc...
	G. Stand Alone System Application Software: Install and test standalone system application software for the complete and proper operation of systems involved.
	H. Networked System Application Software: Reference Division 28 Section "Access Control Systems".

	3.4 FIELD QUALITY CONTROL
	A. Field Inspection: Perform a final inspection of the installed door hardware and access control system and state in report whether installed work complies with or deviates from requirements, including whether each component representing the opening ...
	B. Commissioning and Testing Schedule: Reference Division 28 Section "Access Control System."

	3.5 ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate fo...

	3.6 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish. and provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.7 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.8 DOOR HARDWARE SCHEDULE
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to ...
	B. Refer to Division 08 sections including Door Hardware Schedule, for hardware sets.



	088000 - Glazing - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This project is a Phased construction type project, and as such there shall be work of this Section is included in all Phases of construction to the extent required by contract drawings and or as required to install new work.
	B. This Section includes, but is not limited to, glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	a. Elastomeric glazing sealants; glazing tapes; and glazing gaskets.
	b. Cleaners, primer and sealers; setting blocks; spacers; edge blocks; and perimeter insulation for fire-resistive glazing

	C. Products Furnished but not Installed Under this Section
	a. Windows
	e. Storefront

	D. Related Sections

	1.2 REFERENCES
	A. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...

	1.3 DEFINITIONS
	A. Interspace:  Space between lites of an insulating-glass unit that contains dehydrated air or a specified gas.
	B. Deterioration of Coated Glass:  Defects developed from normal use that is attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning coated glass contrary to manufacturer's written...
	C. Deterioration of Insulating Glass:  Failure of hermetic seal under normal use that is attributed to the manufacturing process and not to causes other than glass breakage and practices for maintaining and cleaning insulating glass contrary to manufa...
	D. #2 Surface of Insulating Glass Unit: Defined as the interior surface of the exterior pane of glass in an insulating glass unit.
	E. #3 Surface of Insulating Glass Unit: Defined as the exterior surface of the interior pane of glass in an insulating glass unit.
	F. #4 Surface of Insulating Glass Unit:  Defined as the interior surface of the interior pane of glass in an insulating glass unit.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Provide glazing systems that are produced, fabricated, and installed to withstand normal thermal movement, wind loading, and impact loading (where applicable), without failure including loss or glass breakage attributable to the following...
	B. Code Requirements for Wind Pressures:
	C. Thermal Movements:  Provide glazing that allows for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures acting on glass framing members and glazing components.  Base engineering calculation on s...
	D. Thermal and Optical Performance Properties:  Provide glass with performance properties specified based on manufacturer's published test data, as determined according to procedures indicated below:
	a. U-Factors:  NFRC 100 expressed as Btu/ sq. ft. x h x degree F.
	b. Solar Heat Gain Coefficient:  NFRC 200.
	c. Solar Optical Properties:  NFRC 300.


	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Submit manufacturer’s specifications, installation instructions, and test data based on specified requirements.
	D. Glazing Schedule:  Use same designations indicated on Drawings and specifications.
	E. Pre-construction Adhesion and Compatibility Test Report:  From glazing sealant manufacturer.
	F. Submit product test data and certificates for all products noted from independent certified testing Lab.
	G. Glazing Materials: Submit manufacturer's specifications and installation instructions for each type of glazing sealant and compound, gasket and associated miscellaneous material required, including manufacturer's published data, or letter of certif...
	H. Shop Drawings
	I. Samples:   Submit two 12 inch x 12 inch samples of each type specified of glass for Architect's review of color, texture and pattern only; compliance with all other requirements is exclusive responsibility of Contractor.  Insulating glass samples n...
	J. Quality Control Submittals:
	a. Elastomeric Glazing Sealants: Submit certifications as specified for elastomeric glazing sealants.
	a. Manufacturer shall have a minimum (5) years documented successful experience with (5) successful projects of similar scope.
	b. Installer shall have a minimum (5) years documented successful experience with (5) successful projects of similar scope and shall be approved in writing by manufacturer.

	K. Maintenance data.
	L. Warranties:  Sample of special warranties.
	M. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	N. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with GANA Glazing Manual and FGMA Sealant Manual for glazing installation methods.
	B. Installer Qualifications:  Company specializing in performing the work of this section with minimum five (5) years documented experience and approved by manufacturer.
	C. Labels:  Each Individual Piece of Glass:  Bear label designating type, thickness and quality.  Do not remove labels until reviewed by Architect.
	D. Regulatory Requirements:  Comply with
	a. Subject to compliance with requirements, provide safety glass permanently marked with certification label of Safety Glass Certification Council (SGCC) or other certification agency acceptable to authorities having jurisdiction.

	E. Provide glass for the size openings shown in thicknesses such that the probability of breakage at the Design Wind Pressure will not exceed 8 lights per 1000 lights (2.5 S.G.F.)
	F. Qualifications:
	a. Source Limitations for Clear Glass: Obtain clear float glass from one primary-glass manufacturer.
	b. Pre-construction Adhesion and Compatibility testing: Submit to elastomeric glazing sealant manufacturers, for testing according to ASTM C 1087.
	c. Source Limitations for Insulating Glass: Obtain insulating-glass units from one manufacturer and/or fabricator using the same type of glass and other components for each type of unit indicated.
	d. Source Limitations for Laminated Glass:  Obtain laminated-glass units from one manufacturer and/or fabricator using the same type of glass lites and interlayers for each type of unit indicated.
	e. Source Limitations for Fire Rated Glass: Obtain fire-rated glass units form one manufacturer using the same type of glass lites and interlayers for each type of unit indicated.
	f. Source Limitation for Glazing Accessories: Obtain glazing accessories from one source for each product and installation method indicated.
	a. Installer:  Single firm experienced in installation of products specified, certified or approved by manufacturer for installation of materials indicated and meeting warranty requirements.  Installer to have a minimum of five (5) years of experience...
	b. Installer Experience Listing: Submit list of completed projects using products proposed for the Project, including owner’s contact and telephone number for each project, demonstrating compliance with applicable “Qualification” requirements specifie...

	G. Pre-construction Adhesion and Compatibility Testing:  Submit to elastomeric glazing sealant manufacturers, for testing according to ASTM C 1087, samples of each glazing material type, tape sealant, gasket, glazing accessory, and glass-framing membe...
	H. Glazing for Fire-Rated Door or Window Assemblies:  Glazing for assemblies that comply with NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based o...
	I. Safety Glazing Products:  Comply with testing requirements in 16 CFR 1201 and, for wired glass, ANSI Z97.1.
	J. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	K. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one component lite of units with appropriate certification label of the Insulating Glass Certification Council and /or Associated Laboratories, Inc.
	L. Mockups:  Build mockups as part of exterior wall panel assemblies to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	M. Glass Identification: Comply with applicable requirements for marking and identification of glass products including (but not limited to) permanent marking of tempered glass and labeling of safety glazing.  Comply with applicable requirements of th...

	1.7 DELIVERY, STORAGE AND HANDLING
	A. Delivery:  Schedule delivery to coincide with glazing schedules so minimum handling of crates is required.  Do not open crates except as required for inspection for shipping damage.
	B. Storage and Protection:  protect glazing materials according to manufacturer’s written instructions and as need to prevent damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun, or other causes.

	1.8 PROJECT / SITE CONDITIONS
	A. Field Measurements:  Field measure openings before ordering tempered glass products.  Contractor is responsible for proper fit of field measured products.
	B. Environmental Requirements: Do not proceed with glazing when ambient and substrate temperature conditions are outside limits permitted by glazing material manufacturers  and when glazing channel substrates are wet from rain, frost, condensation, or...

	1.9 WARRANTY
	A. Manufacturer's Special Warranty for Coated-Glass Products:  Manufacturer's standard form, made out to Owner and signed by coated-glass manufacturer agreeing to replace coated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. ...
	B. Manufacturer's Special Warranty on Laminated Glass:  Manufacturer's standard form, made out to Owner and signed by laminated-glass manufacturer agreeing to replace laminated-glass units that deteriorate as defined in "Definitions" Article, f.o.b. t...
	1. Warranty Period:  Five (5) years from date of Substantial Completion.

	C. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form, made out to Owner and signed by insulating-glass manufacturer agreeing to replace insulating-glass units that deteriorate as defined in "Definitions" Article, f.o.b...
	D. Manufacturers Special Warranty on Fire-Rated Units: Written warranty, made out to Owner and signed by fire-rated glass manufacturer agreeing to furnish replacements for fire-rated glass units that deteriorate as defined in “Definitions” Article, f....


	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Fabricate glass to sizes required for glazing openings indicated, with edge clearances and tolerances complying with recommendations of glass manufacturer.  Provide thicknesses indicated or, if not otherwise indicated, as recommended by glass manuf...

	2.2 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with specified requirements, provide products by one of the manufacturers specified.
	B. As a Basis of Design , detail and specifications have been based on specified products by:
	C. Refer Division 01 General Requirements for additional information and requirements regarding equivalents or substitutions.

	2.3 MATERIALS
	A. Float Glass Types:
	a. Performance Characteristics- Provide glass complying with the following characteristics.
	1) Visible Light Transmittance:   88-89 percent
	2) Visible Light Reflectance:    7-9 percent
	3) Solar Transmittance:     77-79 percent
	4) Solar Heat Gain Coefficient:   0.81-0.83
	5) Winter Nighttime U-Value:   1.09
	6) Summer Daytime U-Value:   1.02-1.03
	7) Shading Coefficient:     0.94-0.96
	b. Products complying with these requirements include:
	1) “Optifloat Clear” by Pilkington Building Products.
	2) “Clear Glass” by PPG Industries, Inc.
	3) “Clear Glass” by AFG Industries.
	4) “Clear Float Glass” by Guardian Industries.
	5) Provide tinted glass where noted.

	B. Uncoated, Tinted Float Glass:
	C. Heat Treatment for Float Glass:
	D. Low-E Coated Vision Panel:
	E. Spandrel Glass Ceramic-Coated:

	2.4 FIRE-RATED GLAZING PRODUCTS (Type - FRG)
	A. Glazing for Fire-Rated Window Assemblies:  Glazing for assemblies that comply with NFPA 80 and that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testin...
	B. Laminated Ceramic Glazing Material (FRG):  Proprietary Category II safety glazing product in the form of 2 lites of clear ceramic glazing material laminated together to produce a laminated lite of 5/16-inch (8-mm) nominal thickness; polished on bot...

	2.5 FABRICATED GLASS UNITS
	A. Insulating Glass Units Description: Preassembled units consisting of sealed lites of glass separated by a dehydrated inter-space, and complying with ASTM E 2190 for Classes C, B, and A units and with requirements specified.
	B. Insulating Glass Unit (Types: Type IG-1 see drawings / elevations)
	1. Insulated Glass Unit – (IG-1 vision panel)
	a. The insulated glass units shall be 1” overall thickness with two panes of .250” (1/4”) glass separated by a minimum .50” (1/2”) airspace with argon gas infill.
	1) ¼” exterior glass pane shall be .250” (1/4”) clear glass with a Low-E coating on surface #2.
	2) ½” Airspace with spacer and argon gas infill.
	3) ¼” interior pane shall be .250 (1/4”) clear glass or approved equal.
	b. Performance Characteristics - Provide glass units complying with the following minimum characteristics:
	1) Visible Light Transmittance:     68 percent
	2) Visible Light Reflectance Outdoors:   11 percent
	3) Visible Light Reflectance In:    12 percent
	4) Winter U-Value Nighttime:    0.29 Air / 0.25 Argon
	5) Summer U-Value Daytime:    0.22
	6) Direct Solar Energy Transmittance Out: 32 percent
	7) Shading Coefficient:      0.43
	8) Solar Heat Gain Coefficient:     0.37
	9) Light to Solar Gain: (LSG)    1.82
	c. Vacuum Deposition Sputter Coating Products complying with these performance requirements include:
	1) “Sun Guard SN 68” by Guardian Industries.
	2) “Comfort TI-AC 40” by AFG Industries.
	3) “Solarban 60” by PPG Industries, Inc.
	4) “VE 1-2M” by Viracom, Inc.
	5) Or approved equal

	d. All glazing panes are to be tempered at areas required by code including storefronts, doors, and windows.
	2. Ceramic Coated, Insulated Glass Unit (Type – FT-SG) Spandrel insulated glass unit
	a. Spandrel insulated glass unit to be a ceramic-coated Fully Tempered Spandrel Glass unit made of the following:
	1) The insulated glass units shall be 1” overall thickness with two panes of .250 (1/4”) glass separated by a minimum .50” (1/2”) airspace with argon gas infill.
	2) ¼” exterior glass pane shall be .250” (1/4”) clear glass with a Low-E coating on surface #2.
	3) ½” Airspace with spacer and argon gas infill.
	4) ¼” interior glass pane shall be .250” (1/4”) clear glass, surface #4 to receive ceramic frit coating.
	5) Frit color to be selected by Architect to match the insulated glass units in appearance of fabricated glass unit within same frame.
	6) Provide an insulated metal panel on the inside of the aluminum frame to match the frame color.  See Division 08 Insulated Metal Panels for more information.
	7) Coordinate with Door Hardware specified in Division 08 for automatic operators.
	b. Performance Characteristics - Provide glass units complying with the following minimum characteristics:

	1) Visible Light Transmittance:     2 percent
	2) Visible Light Reflectance Outdoors:    18 percent
	3) Visible Light Reflectance In:   33 percent
	4) Winter U-Value Nighttime:    0.25
	5) Summer U-Value Daytime:    0.22
	6) Direct Solar Energy Transmittance:  35 percent
	7) Shading Coefficient:     0.34
	8) Solar Heat Gain Coefficient:    0.29
	9) Light to Solar Gain: (LSG)    0.06
	c. Vacuum Deposition Sputter Coating Products complying with these performance requirements include:
	1) “Sun Guard SN 68” by Guardian Industries.
	2) “Comfort TI-AC 40” by AFG Industries.
	3) “Solarban 60” by PPG Industries, Inc.
	4) “VE 1-2M” by Viracom, Inc.
	5) Or approved equal



	2.6 GLAZING GASKETS
	A. Dense Compression Gaskets:  Verify compatibility of gaskets with other materials in glazing system including glass seal. Provide molded or extruded gaskets of material indicated below, complying with standards referenced with name of elastomer indi...
	1. Neoprene, ASTM C 864
	2. EPDM, ASTM C 864
	3. Silicone, ASTM C 1115
	4. Thermoplastic polyolefin rubber, ASTM C 1115
	5. Any material indicated above of hardness and profile to maintain watertight seal.

	B. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets of material indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to maintain watertight seal:
	1. Neoprene
	2. EPDM
	3. Silicone
	4. Thermoplastic polyolefin rubber
	5. Any material indicated above of hardness and profile to maintain watertight seal.

	C. Lock-Strip Gaskets: Neoprene extrusions in size and shape indicated, fabricated into frames with molded corner units and zipper lock strips, complying with ASTM C542, black.

	2.7 GLAZING SEALANTS
	A. General:  Provide products of type indicated, complying with the following requirements:
	1. Compatibility:  Select glazing sealants that are compatible with one another and with other materials they will contact, including glass products, seals of insulating-glass units, and glazing channel substrates, under conditions of service and appl...
	2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting glazing sealants suitable for applications indicated and for conditions existing at time of installation.
	3. Colors of Exposed Glazing Sealants:  As selected by Architect from manufacturer's full range of standard and premium characteristics.

	B. Elastomeric Glazing Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to e...
	C. Additional Movement Capability:  Where additional movement capability is required.  Provide products with the capability, when tested for adhesion and cohesion under maximum cyclic movement per ASTM C 719, to withstand the specified percentage chan...
	D. Glazing Sealants for Fire-Resistive Glazing Products:  Identical to products used in test assemblies to obtain fire-protection rating.

	2.8 GLAZING TAPES
	A. Back-Bedding Mastic Glazing Tapes:  Preformed, butyl-based elastomeric tape with a solids content of 100 percent; non-staining and non-migrating in contact with nonporous surfaces; with or without spacer rod as recommended in writing by tape and gl...
	B. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800, as applicable for applications required for the pro...

	2.9 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions with a Shore, Type A durometer hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).
	F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to control glazing sealant depth and otherwise produce optimum glazing sealant performance.
	G. Perimeter Insulation for Fire-Resistive Glazing:  Identical to product used in test assembly to obtain fire-resistance rating.

	2.10 FABRICATION OF GLAZING UNITS
	A. Fabricate glazing units in sizes required to glaze openings indicated for Project, with edge and face clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer and referenced glazing publications,...
	B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic sites in a manner that produces square edges with slight kerfs at junctions with indoor and outdoor faces.
	C. Grind smooth and polish exposed glass edges.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions: Examine conditions under which glass and glazing products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected Prime Contractor in writing, with cop...
	1. Require glazing installer to inspect work of glass framing erector for compliance with manufacturing and installation tolerances, including those for size, squareness, offsets at corners; for presence and functioning of weep system; for existence o...
	2. Clean glazing channels and other framing members to receive glass, immediately before glazing.  Remove coatings which are not firmly bonded to substrates.   Remove lacquer from metal surfaces where elastomeric sealants are indicated for use.
	3. Verify that openings for glazing are correctly sized and within tolerance.
	4. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may impede moisture movement, weeps are clear, and ready to receive glazing.

	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...
	1. Examine framing receiving glazing, with framing Installer present, for compliance with following:
	a. Manufacturing and installation tolerances, including those for size, squareness, and offsets at corners.
	b. Presence and functioning of weep system.
	c. Minimum required face or edge clearances.
	d. Effective sealing between joints of glass-framing members.


	3.2 PREPARATION
	A. Clean down of Masonry:  Completed prior to glass installation.
	B. Clean contact surfaces with solvent and wipe dry.
	1. Surface Preparation:  Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove coatings not firmly bonded to substrates.

	C. Seal porous glazing channels or recesses with substrate compatible primer or sealer.
	D. Prime surfaces scheduled to receive sealant.
	E. Install sealants in accordance with ASTM C 1193 and FGMA Sealant Manual.

	3.3 GLAZING
	A. General:  Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing materials, unless more stringent requirements are indicated, including those in referenced glazing publications.
	1. Glazing channel dimensions, as indicated on Drawings, provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.  Adjust as required by Project conditions during installation.
	2. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	3. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction sealant-substrate testing.
	4. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for heel bead.
	5. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	6. Provide spacers for glass lites where length plus width is larger than 50 inches.
	7. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing publications.
	8. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	9. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement.
	10. Square cut wedge-shaped gaskets at corners and install gaskets in manner recommended by gaskets manufacturer to prevent corners from pulling away:  seal corner joints and butt joints with sealant recommended by gasket manufacturer.

	B. Tape Glazing at exterior locations:  Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or protrude slightly above sightline of stops.  Install tapes continuously, but not necessarily in one continuo...
	1. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and then to heads and sills.
	2. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints in tapes with compatible sealant approved by tape manufacturer.
	3. Apply heel bead of elastomeric sealant.
	4. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners and work toward cent...
	5. Apply cap bead of elastomeric sealant over exposed edge of tape.

	C. Gasket Glazing (Dry) at interior locations:  Fabricate compression gaskets in lengths recommended by gasket manufacturer to fit openings exactly, with allowance for stretch during installation.
	1. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints miter cut and bonded together at corners.
	2. Center glass lites in openings on setting blocks and press firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket applications at corners a...
	3. Install gaskets so they protrude past face of glazing stops.

	D. Sealant Glazing (Wet):  Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and blocking ...
	1. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant to glass and channel surfaces.
	2. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

	E. Lock-Strip Gasket Glazing:  Comply with ASTM C 716 and gasket manufacturers written instructions.  Provide supplementary wet seal and weep system, unless otherwise indicated.

	3.4 ADJUSTING / CLEANING
	A. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for build-up of dirt, scum, alkaline despite, or stains: remove as recommended by gl...
	B. Remove and replace glass that is broken, chipped, cracked, abraded, or damage in any way, including natural causes, accidents, and vandalism, during construction period.
	C. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended by glass manufacturer.
	1. Remove labels after work is complete.

	D. Remove labels and visible markings.
	E. Comply with waste management and recycling program requirements.
	F. Dispose of all waste legally and in compliance with local jurisdiction requirements.

	3.5 PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels, and clean surfaces.  Protect glass from contact w...
	B. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.

	3.6 PROTECTION OF FINISHED WORK
	A. Protection:  Completely cover glass during spray painting, texturing or other construction operations that might cause damage to glass.
	B. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways during construction period, including natural causes, accidents and vandalism.
	END OF SECTION



	089000 - Louvers and Vents - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to the following:
	1. Fixed, extruded-aluminum storm rated louvers.
	2. Interior fascia / soffit / wall vent.

	B. Related Sections include the following:
	1. Division 01 - Specifications
	2. Division 03 – Precast Structural Concrete Wall Panels
	3. Division 07 - Sheet Metal Flashing and Trim
	4. Division 07 – Joint Sealants
	5. Division 08 - Aluminum Doors and Frames
	6. See Division 23 Sections for louvers that are a part of mechanical equipment.


	1.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Louvers shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by lou...
	1. Wind Loads:  Determine loads based on pressures as indicated on Drawings.

	B. Seismic Performance:  Louvers, including attachments to other construction, shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	1. Design earthquake spectral response acceleration, short period (Sds) for Project is 0.49g.
	2. Component Importance Factor is 1.0.

	C. Louver Performance Ratings:  Provide louvers complying with requirements specified, as demonstrated by testing manufacturer's stock units identical to those provided, except for length and width according to AMCA 500-L.

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES and as modified below for product indicated.
	1. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	2. Specified Products: Submit Product Data, Samples, Shop Drawings, and Quality Control Submittals identified below.

	a. Color Samples: Submit full range of color samples for “Color Selection” by Architect.
	3. Equivalent Products or Substitutions: Comply with Division 01 requirements.

	B. Delegated Design:  Design including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	1. Structural Design Performance:  Provide calculations buy a licensed engineer in the State where the project is located verifying the system complies with applicable loading requirements for the New Jersey Uniform Building Code including applicable ...
	2. Refer to structural drawings for design criteria.

	B. Shop Drawings:  Indicate louver layout plan and elevations, opening and clearance dimensions, tolerances; head, jamb and sill details; blade configuration, screens, blankout areas required, and frames.
	C. Test Reports:  Independent agency reports showing compliance with specified performance criteria.
	D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
	E. Maintenance Data:  Include lubrication schedules, adjustment requirements.
	F. Samples:
	1. Selection of color:  Submit complete set of manufacturer's product samples, demonstrating manufacturer's full range of standard and custom colors available for each product for Architect's selection.

	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in this section, with minimum three years of documented experience.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store and handle louvers in a manner that they will not be damaged and to prevent deterioration from the elements.
	B. Store louvers and frame components at the site in a protected area to prevent damage by construction activities.

	1.6 PROJECT CONDITIONS
	A. Coordinate work of this section with installation of mechanical ductwork.

	1.7 WARRANTY
	A. Provide (5) five year manufacturer’s warranty against distortion, metal degradation, and failure of connections.
	1. Finish:  Include coverage against degradation of exterior finish for (20) twenty years.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5, or T6.
	B. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), Alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Fasteners:  Use types and sizes to suit unit installation conditions.
	1. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
	2. For color-finished louvers, use fasteners with heads that match color of louvers.

	D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.2 FABRICATION, GENERAL
	A. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	B. Join frame members to each other and to fixed louver blades with fillet welds, threaded fasteners, or both, as standard with louver manufacturer unless otherwise indicated or size of louver assembly makes bolted connections between frame members ne...

	2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS
	A. Storm Rated, Horizontal, Drainable-Blade Louver (general):
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Construction Specialties Inc.,
	a. 5” Louver depth - Model #B5157;
	b. 2” Louver depth – Model #RS-2300;
	c. or comparable products by one of the following:
	1) Air Flow Company, Inc.
	2) Airolite Company, LLC (The).
	3) Carnes Company, Inc.
	4) Industrial Louvers, Inc.
	5) Metal Form Manufacturing Inc.
	6) NCA Manufacturing, Inc.
	7) Nystrom Building Products.
	8) Reliable Products, Inc.
	9) Or approved equal.


	2. Louver Depth:  5 inches - Model #B5157 by CSI, or approved equal.
	a. Frame and Blade Nominal Thickness:  Not less than 0.081 inch at sills, jambs and mullions, 0.075 inch at heads, and 0.081 inch at fixed blades.
	b. Louver Performance Ratings:
	1) Free Area:  Not less than 8.42 sq. ft. for 48-inch- wide by 48-inch - high louver.
	2) Point of Beginning Water Penetration:  Not less than 1043 fpm.
	3) Intake Pressure drop at the point of beginning water penetration: 0.45 in. H2O.

	c. AMCA Seal:  Mark units with AMCA Certified Ratings Seal.
	d. Provide accessories including sill receptors and jamb receptors for mounting and placement of specified product.

	3. Louver Depth:  2 inches - Model #RS-2300 by CSI, or approved equal.
	a. Heads, sills, jambs and mullions to be one-piece structural aluminum members with integral caulking slot and retaining beads. Mullions shall be sliding interlock with integral drains.  Blades to be one-piece aluminum extrusions with front lip gutte...
	b. Louver Performance Ratings:
	1) Free Area:  Not less than 6.77 sq. ft. for 48-inch- wide by 48-inch - high louver.
	2) Wind Driven Rain Performance: The louver test was based on a 39.370" x 39.370" core area.  Unit tested at a rainfall rate of 3.0 inches per hour and with a wind directed to the face of the louver at a velocity 29.1-mph. The test data shall show the...




	2.4 LOUVER SCREENS
	A. General:  Provide screen at each exterior louver.
	B. Louver Screen Frames:  Same kind and form of metal (extruded aluminum frame .050” material min) as indicated for louver to which screens are attached.  Frames to have mitered corners and corner locks.
	C. Louver Screening:
	1. Bird Screening:  Aluminum, 1/2-inch square mesh, 0.063-inch wire, or approved equal.


	2.5 BLANK OFF PANELS:
	A. Furnish where indicated on the drawings blank–off panels fabricated by the louver manufacturer.
	1. At 2” and 5” louvers:  Provide blank-off panels to be 2” thick and to be faced on both sides with 0.032” thick aluminum sheet. Panels to be fabricated with an expanded polystyrene (EPS) core having an R-value of 8 (0F*ft2*h/Btu). Panel perimeter fr...


	2.6 ALUMINUM FINISHES
	A. Finish:  As scheduled on drawings, if not scheduled than as selected by Architect from manufacturers full range of standard and premium finish options for Kynar Paint finishes.
	B. High-Performance Organic Finish: 3-coat fluoropolymer finish complying with AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating...
	1. Manufacturer to furnish an extended 20 limited warranty for the Kynar/Hylar coating. The warranty shall begin on the date of substantial completion.


	2.7 INTERIOR FASCIA / SOFFIT VENTS
	A. Fascia / Soffit Vent / Wall Vent at roof overhang: Provide factory fabricated vent 5" round made of louvered stainless steel.
	1. Manufacturer:  Vent Masters Store, 11575 West 13th Ave, Lakewood CO, 80215; 303-233-1025; or approved equal.
	2. http://www.ventmastersstore.com/5-stainless-steel-round-vent/
	3. Add stainless steel insect screen to the back side of each vent prior to installation.
	4. Install vent a minimum of 48” on center unless otherwise noted.
	5. Provide at interior soffit vents as shown on documents.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Erection Tolerances:
	1. Maximum variation from plane or location shown on the approved shop drawings: 1/8" per 12 feet of length, but not exceeding 1/2" in any total building length or portion thereof (non-cumulative).
	2. Maximum offset from true alignment between two members abutting end to end, edge-to-edge in line or separated by less than 3": 1/16" (shop or field joints). This limiting condition shall prevail under both load and no load conditions.

	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Protect galvanized and nonferrous-metal surfaces that will be in contact with concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint.
	F. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected Contractor and Architect in writing, with copies to th...
	G. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...
	H. Verify that prepared openings and flashings are ready to receive work and opening dimensions are as indicated on shop drawings.
	I. Verify that field measurements are as indicated on shop drawings.

	3.3 INSTALLATION
	A. Install louver assembly in accordance with manufacturer's instructions.
	B. Install louvers level and plumb.
	C. Install flashings and align louver assembly to ensure moisture shed from flashings and diversion of moisture to exterior.
	D. Secure louver frames in openings with concealed fasteners.
	E. Install perimeter sealant and backing rod in accordance with Division 07.

	3.4 CLEANING
	A. Strip protective finish coverings.
	B. Clean surfaces and components.
	C. Protect all adjacent surfaces from damage.
	D. Clean soiled surfaces immediately.
	E. Replace any damaged material which cannot be repaired with new material.
	F. Dispose of all waste legally and in accordance with local jurisdiction requirements.
	G. Comply with waste management and recycling program requirements.



	089200 - Insulated Metal Panels - TMD5 - MUB - phD
	1.1 DESCRIPTION
	1. DIVISON 08 - Aluminum Entrances and Storefront

	1.2 SYSTEM DESCRIPTION
	a. Comply with applicable requirements of New Jersey Uniform Building Code including applicable 2009 International Building Code – New Jersey Edition, and ASCE 7.
	b. Contractor to prepare and submit signed and sealed calculations for design pressures thru the submittal process utilizing a NJ licensed engineer.
	1.3 REFERENCE
	1. E330-84:  Structural Performance of Exterior Windows, Curtain Walls and Doors under the influence of wind loads.
	2. D1781-76:  Climbing Drum Peel Test for Adhesives.
	3. D3363-74:  Method for Film Hardness by Pencil Test.
	4. D2794-90: Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact).
	5. D3359-90:  Method for Measuring Adhesion by the tape test.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, panel drawings, and attachments to other work to describe the work.
	D. Samples:  For each exposed product and for each color and texture specified, a minimum of (2) two 3”x5” samples.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	1. Certificates:  Submit certification or letter from panel manufacturer in accordance with "Quality Assurance - Certifications" below.
	2. Installer Experience Listing: Submit list of completed projects using products proposed for this Project, including owner’s contact and telephone number for each project, demonstrating compliance with applicable “Qualifications” requirements specif...
	3. Design Data: Submit structural calculations bearing seal of professional engineer licensed in state where Project is located indicating compliance of insulated metal panel Design Wind Load requirements specified above.


	1.5 QUALITY ASSURANCE
	B. Certifications:
	C. Mock-up:  Where directed by Architect, install complete panel system in window or storefront system and obtain Architect's approval before beginning installation or remaining panels.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Packing and Shipping:  Ship panels with finished surfaces protected from damage in accordance with manufacturer's recommendations.
	B. Storage and Protection:  Store panels at site unit ready for installation in storage areas complying with manufacturer's recommendations.

	1.7 PROJECT / SITE CONDITIONS
	A. Field Measurements:  Take field measurements of existing and, if possible, new windows before panel fabrication to verify required dimensions and details.  Review any discrepancies from Contract Documents found with Architect before proceeding with...

	1.8 WARRANTY
	A. Provide panel manufacturers limited warranty for (20) years providing that finish, under normal atmospheric conditions, will not exhibit excessive fading of color, crazing, cracking, or flaking.  Manufacturer's obligation shall include repair or re...

	2.1 MANUFACTURERS
	A. As a basis of design, details and specifications have been based on products by:

	2.2 MATERIALS AND COMPONENTS
	A. Aluminum-Faced Insulated Panels

	2.3 ACCESSORIES
	A. Sealant:  Silicone sealant suitable for sealing joint between panel and frame system.  Provide a minimum of 20 year life.
	B. Setting Blocks:  Elastomeric setting blocks as recommended by panel manufacturer.
	C. Sealant Tape:  Sealant tape recommended by panel manufacturer similar to 100 percent solids butyl-based extruded sealant tape; similar to "MBR-35" by Tremco, Cleveland, Ohio or approved equal.

	2.4 FABRICATION
	A. Panel components factory-laminated into single monolithic unit in factory using permanently elastic type neoprene or rubber based adhesive recommended by panel manufacturer applied over 100 percent of surface area using heat and pressure to develop...
	B. Shop/Factory Finishing: Apply protective covering to finished surfaces before panels leave factory.
	C. Tolerances


	092116 - Gyp Bd Assemblies TMD5 - MUB - phD
	A. Division 01 – Specifications
	B. Division 05 – CFMF Framing
	C. Division 06 - Rough Carpentry
	D. Division 07 - Joint Sealants
	E. Division 08 – Access Doors and Frames
	F. Division 09 - Tiling (Tile)
	G. Division 09 - Painting
	A. ANSI A108.11 - American National Standard for Interior Installation of Cementitious Backer Units; 1999 (R2005).
	B. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications for Cementitious Backer Units; 1999 (R2005).
	C. ASTM A 653/A 653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2007.
	D. ASTM C 475/C 475M - Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum Board; 2002 (Reapproved 2007).
	E. ASTM C 514 - Standard Specification for Nails for the Application of Gypsum Board; 2004.
	F. ASTM C 645 - Standard Specification for Nonstructural Steel Framing Members; 2007.
	G. ASTM C 665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing; 2006.
	H. ASTM C 754 - Standard Specification for Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products; 2007.
	I. ASTM C 840 - Standard Specification for Application and Finishing of Gypsum Board; 2007.
	J. ASTM C 954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs From 0.033 in. to 0.112 in. in Thickness; 2007.
	K. ASTM C 1002 - Standard Specification for Steel Self-Piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2007.
	L. ASTM C 1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base; 2005.
	M. ASTM C 1280 - Standard Specification for Application of Gypsum Sheathing; 2007.
	N. ASTM C 1325 - Standard Specification for Non-Asbestos Fiber-Mat Reinforced Cement Substrate Sheets; 2004.
	O. ASTM C 1396/C 1396M - Standard Specification for Gypsum Board; 2006a.
	P. ASTM C 1629/C 1629 - Standard Classification for Abuse-Resistant Non-decorated Interior Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2006.
	Q. ASTM D 3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior Coatings in an Environmental Chamber; 2000 (Reapproved 2005).
	R. ASTM E 72 - Standard Test Methods of Conducting Strength Tests of Panels for Building Construction; 2005.
	S. GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2007.
	T. GA-600 - Fire Resistance Design Manual; Gypsum Association; 2006.
	U. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.
	V. USGBC LEED - NC - LEED Green Building Rating System for New Construction.
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Test Reports: For all stud framing products that do not comply with ASTM C 645 or C 754, provide independent laboratory reports showing maximum stud heights at required spacings and deflections.
	D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	A. Installer Qualifications: Company specializing in performing gypsum board application and finishing, with minimum ten (10) years of documented experience.
	B. Copies of Documents at Site: Maintain at the project site a copy of each referenced document that prescribes execution requirements.
	C. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance ratings, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing and inspecting agenc...
	D. Sound Transmission Characteristics:  For gypsum board assemblies with STC ratings, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by a qualified indep...
	E. Mockups:  Before finishing gypsum board assemblies, install mockups of at least 100 sq. ft. in surface area to demonstrate aesthetic effects and qualities of materials and execution.
	A. Environmental Requirements:
	A. Provide completed assemblies complying with ASTM C 840 and GA-216.
	B. Fire Rated Assemblies:  Provide completed assemblies with the following characteristics:
	C. Single Source Responsibility:  For all gypsum board throughout Project, provide gypsum board and related materials, including accessories, fasteners and finishing materials provided by same manufacturer.
	A. Manufacturers - Metal Framing, Connectors, and Accessories:
	B. Non-Load bearing Framing System Components: ASTM C 645; galvanized sheet steel, of size and properties necessary to comply with ASTM C 754 for the spacing indicated, with maximum deflection of wall framing of L/360 at 10 psf.
	C. Partition Framing:
	D. Ceiling Hangers: Type and size as specified in ASTM C 754 for spacing required.
	E. Partition Head to Structure Connections: Provide mechanical anchorage devices that accommodate deflection using slotted holes, screws and anti-friction bushings, preventing rotation of studs while maintaining structural performance of partition.
	F. Recycled content to be a minimum of 25% post-consumer content per LEED requirements.
	A. Manufacturers - Gypsum-Based Board:
	1. USG Corporation
	2. Georgia Pacific
	3. CertainTeed Corporation
	4. National Gypsum Corporation
	5. Or approved equal
	B. Ceiling Board (Use at interior ceilings and soffits.): Special sag-resistant gypsum ceiling board as defined in ASTM C 1396/C 1396M; sizes to minimize joints in place; ends square cut.
	1. Application: Ceilings, unless otherwise indicated.
	2. Thickness: (1) layers of 5/8" inch type ‘X’
	3. Edges: Tapered.
	4. Products:
	a. USG; Sheetrock® Brand Ultralight panels Firecode® X.
	b. Georgia Pacific
	c. CertainTeed Corporation; ProRoc Interior Ceiling
	d. Or approved equal
	C. Hi-Impact Gypsum Wallboard (Use at all interior partitions from finished floor to a minimum of 6” above the ceiling line.):  ASTM C 36, manufactured to produce greater resistance to surface indentation and through-penetration than standard gypsum p...
	1. Products / Location:  Required at ALL vertical wall locations.
	a. Mold Tough VHI – Abuse Resistant/ Impact Resistant by USG, 5/8” Thickness.  Type “X”
	b. or approved equal.
	D. Mold Resistant Wallboard (Use at all interior partitions from 6” above the ceiling line to the roof deck; and ceiling locations in showers and lockerrooms.): Green and brown paper-faced 5/8” thick Type “X” gypsum wallboard as defined in ASTM C 1396...
	1. Application: Use for vertical surfaces and ceilings, unless otherwise indicated.
	2. Mold Resistance: Score of 10, when tested in accordance with ASTM C 473.
	a. Mold-resistant board is required at all locations.
	E. Exterior Gypsum Panels / Sheathing (Use for Exterior Soffits to receive EIFS system):
	1. Exterior Gypsum Soffit Board:  ASTM C 931/C 931M, with core type and with manufacturer's standard edges.
	2. Glass-Mat Gypsum Sheathing Board:  ASTM C 1177/C 1177M, with core type.
	a. Product:  USG; Securock Glass-Mat Sheathing – 5/8” Thick Panel – Type “X”
	b. Product:  G-P Gypsum Corp; Dens-Glass Gold – 5/8” Thick Panel – Type “X”
	c. or approved equal.
	F. Tile Backer Board for dry or high-humidity interior areas such as toilet rooms, locker rooms, and single occupancy toilets in accordance with IBC 2009, NJ Edition):
	1. Fiber Reinforced – Water Resistant Gypsum Backing Board:  ASTM C 1278, with Fire Rated Core.
	a. Product:  Fiberock Interior Panels, “Aqua – Tough” by USG: 5/8” Thickness minimum, Fire Rated Type “X” or approved equal.
	G. Tile Backer Board Panels for wet interior locations such as shower rooms. (in accordance with IBC 2009, NJ Edition):
	1. Cementitious Backer Board:  Comply with ASTM C 1325 and ANSI A 118.9.
	2. Product Ceilings and Walls:
	a. Durock Brand Cement Board by USG:  5/8” Thickness or approved equal.
	H. Sustainability Requirements:
	1. Provide gypsum products using a minimum 5% post-consumer and 95% pre-consumer recycled content.
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer’s written recommendations.
	B. Finishing Accessories: ASTM C 1047, galvanized steel or rolled zinc, unless otherwise indicated.
	1. Types: As detailed or required for finished appearance.
	C. Metal Trim for Gypsum Board – Interior Applications:  Galvanized steel, 26 Gage minimum; conforming to profile and dimensions indicated on Drawings.
	1. Dry Locations:
	a. Corner Beads:  All-metal galvanized steel reinforcement; similar to “Dur-A-Bead” by USG with spackle edge or approved equal.
	b. Edge Beads:  Steel trim shapes with feathered edge suitable for finishing with joint compound recommended by trim manufacturer, similar to “Sheetrock L-Trim and J-Trim” and “Sheetrock Expanded Flange Corner bead” by USG or approved equal, “Sheetroc...
	c. Control Joints: Roll-formed zinc with perforated flanges, 1-3/4 inch wide, with ¼ inch wide center channel and provided with removable tape strip over channel; similar to “Sheetrock Zinc Control Joint No. 093” by USG with spackle feathered edge or ...
	2. Wet Locations:
	a. Vinyl accessories trim accessories for interior gypsum board at wet and humid applications may be considered for corner beads, edge beads, and control joints.  Architect to review and approve thru the submittal process.
	D. Trim for Exterior Soffits:  Rolled zinc complying with ASTM C1047.
	E. Special Trim and Reveals:  Extruded aluminum alloy 6063-T5, profiles as indicate.
	F. Molding and Trim for Vinyl-Faced Panels:  Manufacturer’s standard rigid plastic molding including inside corners, end caps, battens and ceiling drive-in trim, factory-laminated with matching vinyl.
	G. Backer Plates:  Galvanized steel; 6 inches wide x 16 gage minimum x lengths to suit size of items to be attached; fastened to studs for attachment of surface mounted fittings and accessories.  Elimination of backer plates or direct attachment of ac...
	H. Special Shapes: In addition to conventional corner bead and control joints, provide U-bead at exposed panel edges.  All accessories to have feathered edges to receive spackle.
	I. Manufacturers - Finishing Accessories:
	1. Same manufacturer as framing materials.
	J. Joint Materials:  ASTM C 475 and as recommended by gypsum board manufacturer for project conditions and in accordance with sustainability requirements in Division 01.
	K. Joint Tape: requirements.
	1. Interior Gypsum Wallboard:  Mold resistant tape as recommended by panel manufacturer.
	2. Exterior Gypsum Soffit Board:  Mold Resistant tape as recommended by panel manufacturer.
	3. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh and high impact reinforcement mesh and tape as recommended by the panel manufacturer.
	4. Tile Backing Panels:  Glass Fiber Mesh tape, Alkali and Mold resistant as recommended by panel manufacturer.
	L. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Pre-filling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, flanges of trim accessories, and fasteners, use drying-type, all-purpose compound.
	a. Use drying type joint compound similar to USG Sheetrock brand All-Purpose Joint Compound for installing tape and metal trim accessories or approved equal.
	b. Interior Gypsum Wallboard:  Utilize mold resistant type joint compound as recommended by panel manufacturer.
	c. Exterior Gypsum Soffit Board:  Utilize mold resistant type compound as recommended by panel manufacturer.
	d. Glass-Mat Gypsum Sheathing Board:  Utilize mold resistant type as recommended by the panel manufacturer.
	e. Tile Backing Panels:  Utilize mold resistant type as recommended by panel manufacturer.
	3. Fill Coat:  For second coat, use drying-type, all-purpose compound.
	4. Finish Coat:  For third coat, use drying-type, all-purpose compound.
	5. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-purpose compound.
	M. Adhesives and Joint Treatment Materials:  Conform to requirements of ASTM C475.
	1. Joint Compounds:
	a. Interior Gypsum Board Applications – Provide one of the following types:
	1) Single component compound for both bedding and finishing joints; similar to “Sheetrock All-purpose Joint Compound” by USG.
	2) Two component compound (one compound for bedding and another compound for finishing joints); similar to “Sheetrock Taping Joint Compound and Topping Joint Compound” by USG or approved equal.
	N. Joint Compound for Exterior Sheathing Applications:
	1. Glass-Mat Gypsum Sheathing Board:  As recommended by manufacturer.
	O. Joint Compound for Tile Backing Panels Applications:
	1. Water-Resistant / Mold Resistant Fiber Reinforced Gypsum Backing Board:  As recommended by manufacturer.
	P. Joint Compound for Fiber Rock Panels – VHI Abuse Resistant:
	1. Fiber Rock Panels - VHI Abuse Resistant:  embed joint tape in Setting Type Joint compound “Durabond” as recommended by manufacturer or approved equal.
	Q. Joint Compound for Fiber Rock Aqua-Tough Interior Panels:
	1. Painted Applications - Fiber Rock Aqua-Tough Interior Panels:  embed joint tape in Setting Type Joint compound “Durabond” as recommended by manufacturer or approved equal.
	R. Joint Treatment for Cementitious Tile Backer Board:
	1. Durock Brand Cement Board by USG: embed Durock™ brand interior tape (or equal) in cementitious setting mortar recommended by manufacturer meeting ANSI Specification 118.4 or 118.1 or approved equal.
	S. Reinforcing Joint Tape:  Mold resistant tape complying with ASTM C475, 2 inch nominal width; similar to “Sheetrock Joint Tape” by USG or approved equal.
	1. Backer Board:  Provide fiberglass tape as recommended by board manufacturer and acceptable to manufacturer of ceramic tile setting materials; similar to “Durock Brand Tape” by USG or approved equal.
	T. Screws for Attachment to Steel Members Less Than 0.03 inch In Thickness, to Wood Members, and to Gypsum Board:  ASTM C 1002; self-piercing tapping type; cadmium-plated for exterior locations.
	U. Screws for Attachment to Steel Members From 0.033 to 0.112 inch in Thickness: ASTM C 954; steel drill screws for application of gypsum board to load bearing steel studs.
	V. Backer Board Accessories:  Provide accessories and corrosion-resistant steel screws as recommended by backer board manufacturer and required for complete installation.
	W. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly and ASTM-E84.
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with copies to the Own...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify that project conditions are appropriate for work of this section to commence.
	A. Metal Framing: Install in accordance with ASTM C 754 and manufacturer's instructions.
	1. Tolerances:
	a. Do not exceed 1/8 inch in 8 feet variation from plumb or level in exposed lines of surface, except at joints between gypsum board units.
	b. Do not exceed 1/16-inch variation between planes of abutting edges or ends.
	c. Shim as required complying with specified tolerances.
	2. Install supplementary framing, blocking and bracing at terminations in gypsum board assemblies to support fixtures, equipment, heavy trim, grab bars, toilet accessories, furnishings or similar construction.
	3. Comply with applicable requirements and recommendations in Gypsum Association 216, “Recommended Specifications for the Application and Finishing of Gypsum Board” for installation of gypsum board, except for more stringent requirements of manufacturer.
	B. Suspended Ceilings and Soffits: Space framing and furring members as indicated.
	1. Level ceiling system to a tolerance of 1/1200.
	2. Laterally brace entire suspension system.  Refer to cross wire detail on drawings.
	C. Studs: Space studs as permitted by standard.
	1. Extend partition framing to structure where indicated and to ceiling in other locations.
	2. Partitions Terminating at Ceiling: Attach ceiling runner securely to ceiling track in accordance with manufacturer's instructions.
	3. Where studs are installed directly against exterior walls, install isolation strip between studs and wall.
	4. Extend partition framing full height to roof deck supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing over frames for doors and openings and frame around ducts...
	5. Partitions Terminating at Structure: Attach top runner to structure, maintain clearance between top of studs and structure, and connect studs to track using specified mechanical devices in accordance with manufacturer's instructions; verify free mo...
	a. Height of Partitions: Extend top of all partitions to bottom of structural floor or roof deck above unless otherwise indicated.  Provide compressible filler at top joint to isolate deflection and seal joint.  In all cases, maintain fire rating and ...
	b. Solid Beams and Girders:  Extend partition to bottom of structural beams and girders. Provide compressible filler at top joint to isolate deflection and seal joint.
	c. Open Web Joists, Beams or Girders:  Extend partition to bottom of joist, beam or girder. Fill depth of joist, beam or girder (between top of masonry and floor or roof deck above) with masonry or other material acceptable to Architect.  Provide comp...
	d. Floor and Ceiling Runner Tracks:  Align runner tracks to partition layout at both floor and ceiling.  Secure runner tracks as recommended by stud manufacturer for floor and ceiling construction involved, except do not exceed 24 inches o. c. spacing...
	6. Provide cross bracing framing at 48” o.c. maximum.
	D. Openings: Reinforce openings as required for weight of doors or operable panels, using not less than double studs at jambs.
	E. Standard Wall Furring: Install at masonry walls scheduled to receive gypsum board, not more than 4 inches from floor and ceiling lines and abutting walls. Secure in place on alternate channel flanges at maximum 24 inches on center.
	1. Orientation:  Horizontal.
	2. Spacing:  As indicated.
	F. Furring for Fire Ratings: Install as required for fire resistance ratings indicated and to GA-600 requirements.
	G. Blocking:  Install fire treated wood blocking for support of:
	1. Framed openings.
	2. Wall mounted cabinets.
	3. Plumbing fixtures.
	4. Toilet partitions.
	5. Toilet accessories.
	6. Wall mounted door hardware.
	A. Comply with ASTM C 840, GA-216, and manufacturer's instructions. Install to minimize butt end joints, especially in highly visible locations.
	1. Space screws a maximum of 12 inches o.c. for vertical applications.
	2. Space fasteners in panels that are tile substrates a maximum of 8 inches o.c.
	3. On ceilings, apply gypsum panels before wall/partition board application to the greatest extent possible and at right angles to framing, unless otherwise indicated.
	4. On partitions/walls, apply gypsum panels horizontally or perpendicular to framing, unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of board.  Usually retain first subparagraph below if vertical application of panels is specified.
	b. At stairwells and other high walls, install panels horizontally, unless otherwise indicated or required by fire-resistance-rated assembly.
	5. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws.
	6. Multilayer Fastening Methods:  Fasten base layers and face layers separately to supports with screws.
	7. Laminating to Substrate:  Comply with gypsum board manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.
	B. Tile Backing Panels:
	1. Water-Resistant / Mold Resistant Fiber Reinforced Gypsum Backing Board:  Install with 1/4-inch gap where panels abut other construction or penetrations.
	2. Glass-Mat, Water-Resistant Backing Panel:  Install with 1/4-inch gap where panels abut other construction or penetrations.
	3. Cementitious Backer Unit Application:  ANSI A108.11.
	4. Complete plumbing rough-in before boards are erected.  Separate board from rough-in and fixtures and fill space as recommended by manufacturer.  Securely fasten boards to substrate as required.   Follow manufacturer's instructions for treatment of ...
	C. Water-Resistant Gypsum Board:  Complete plumbing rough-in before gypsum board panels are erected.  Separate gypsum panels from rough-in and fixtures by 1/4-inch space. Install water-resistant board horizontally. Do not place water-resistant board d...
	1. Make necessary cut-outs and seal cut or exposed panel edges with thinned-down ceramic tile adhesive or with waterproof flexible sealant, as recommended by gypsum board manufacturer.
	2. Prior to tile application, fill openings around pipes, fittings, fixtures, interior angles and other penetrations with waterproof flexible sealant, as recommended by gypsum board manufacturer.  Do not fill 1/4-inch gap at bottom of panels.
	D. High-Impact Gypsum Panels: Install in accordance with manufacturer’s recommendations for applications shown on Drawings, including cutting panels.
	1. Position all ends and edges of panels over framing members where possible.
	2. Apply panels to ceilings first (where applicable) and then to walls.  Extend ceiling boards into corners, making firm contact with top plate. Minimize end joints and fit ends and edges closely but not forced.  Stagger end joints in successive cours...
	3. Attach panels to framing supports as recommended by gypsum board manufacturer for applications shown on Drawings, spacing fasteners as recommended by manufacturer but not less than 3/8 inches from edges and ends of panels.
	E. Single-Layer Non-Rated: Install gypsum board in most economical direction, with ends and edges occurring over firm bearing.
	F. Fire-Rated Construction: Install gypsum board in strict compliance with requirements of assembly listing.
	G. Exterior Ceilings and Soffits:  Apply exterior gypsum panels perpendicular to supports, with end joints staggered and located over supports.
	1. Fasten with corrosion-resistant screws at spacing required by manufacturer.
	A. Control Joints: Place control joints consistent with lines of building spaces and as indicated.
	B. Corner Beads: Install at external corners, using longest practical lengths.
	C. Edge Trim: Install at locations where gypsum board abuts dissimilar materials and as indicated.
	1. Trim:  Use same fasteners to anchor trim accessory flanges as required to fasten gypsum board to supports, unless otherwise recommended by trim manufacturer.  Install in single un-jointed lengths unless run exceeds longest available stock length.  ...
	a. Install metal corner beads at external corners.  Securely fasten metal corner beads as recommended by manufacturer.  Do not use fasteners that cannot be fully concealed by joint compound fill applied over flanges.
	b. Install metal casing bead trim whenever edge of gypsum board would otherwise be exposed or semi-exposed.
	c. Edge Trimming:  Provide specified type of metal casing bead trim.
	2. Control Joints: Form control joints in gypsum board construction where shown on Drawings.  Allow 1/2 inch continuous opening between edges of adjacent boards to allow for insertion of control joint trim accessory. Insert control joint strips into o...
	a. Install control joints at junction of gypsum board partitions with walls or partitions of other finish material.
	b. Install control joints within long runs of partitions, ceilings or soffits at approximately 30 feet on center or as indicated.
	c. Where gypsum board is vertically continuous, as at stairwells, provide horizontal control joints at each floor level.
	3. Joint and Corner Reinforcing:  Use joint tape to reinforce joints formed by tapered edges or butt ends of drywall units and at interior corners or angles.  Set tape in joint compound then apply skim coat over tape in one application.
	a. Where open spaces of more than 1/16-inch width occur between abutting drywall units, except at control joints, pre-fill joints with joint compound and allow pre-fill to dry before application of joint tape.
	4. Special Trim:  Install as indicated on Drawings and in accordance with manufacturer's instructions.
	A. Finish gypsum board in accordance with levels defined in ASTM C 840, as follows:
	1. Level 4: Walls and ceilings to receive paint finish or wall coverings, unless otherwise indicated.
	2. Level 1: Fire rated wall areas above finished ceilings, whether or not accessible in the completed construction.
	B. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to receive finishes.
	1. Feather coats of joint compound so that camber is maximum 1/32 inch.
	C. Finishing Gypsum Board Panels:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.
	1. Pre-fill open joints, beveled edges, and damaged surface areas.
	2. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	3. Glass-Mat Gypsum Sheathing Board:  Finish according to manufacturer's written instructions for use as exposed soffit board.
	4. Glass-Mat, Water-Resistant Backing Panels:  Finish according to manufacturer's written instructions.
	D. Tile / Cementitious Backer Units:  Finish according to manufacturer's written instructions.
	3.7 ADJUSTING / CLEANING
	E. Repair, replace, and correct damage and defects that may telegraph through finish installation. Leave installation smooth and uniform.
	F. Dispose of waste legally and in accordance with local jurisdiction requirements.
	G. Comply with waste management and recycling program requirements.


	093000 - Tiling - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes, but is not limited to the following:
	1. Tile for floor applications.
	2. Tile for wall applications.
	3. Cementitious backer board as tile substrate.
	4. Stone thresholds.
	5. Ceramic accessories.
	6. Ceramic trim.

	1.2 RELATED REQUIREMENTS
	A. Division 01 – Specifications
	B. Division 04 – Unit Masonry
	C. Division 07 – Joint Sealants
	D. Division 08 – Access Doors and Frames
	E. Division 09 – Gypsum Board

	1.3 REFERENCE STANDARDS
	A. ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for the Installation of Ceramic Tile (Compendium); 2005.
	1. ANSI A108.1a - American National Standard Specifications for Installation of Ceramic Tile in the Wet-Set Method, with Portland Cement Mortar; 2005.
	2. ANSI A108.1b - American National Standard Specifications for Installation of Ceramic Tile on a Cured Portland Cement Mortar Setting Bed with Dry-Set or Latex Portland Cement Mortar; 1999 (R2005).
	3. ANSI A108.1c - Specifications for Contractors Option: Installation of Ceramic Tile in the Wet-Set Method with Portland Cement Mortar or Installation of Ceramic Tile on a Cured Portland Cement Mortar Bed with Dry-Set or Latex Portland Cement Mortar;...
	4. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with Organic Adhesives or Water Cleanable Tile-Setting Epoxy Adhesive; 1999 (R2005).
	5. ANSI A108.5 - American National Standard Specifications for Installation of Ceramic Tile with Dry-Set Portland Cement Mortar or Latex-Portland Cement Mortar; 1999 (R2005).
	6. ANSI A108.6 - American National Standard Specifications for Installation of Ceramic Tile with Chemical Resistant, Water Cleanable Tile-Setting and -Grouting Epoxy; 1999 (R2005).
	7. ANSI A108.8 - American National Standard Specifications for Installation of Ceramic Tile with Chemical Resistant Furan Resin Mortar and Grout; 1999 (R2005).
	8. ANSI A108.9 - American National Standard Specifications for Installation of Ceramic Tile with Modified Epoxy Emulsion Mortar/Grout; 1999 (R2005).
	9. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework; 1999 (R2005).
	10. ANSI A108.11 - American National Standard for Interior Installation of Cementitious Backer Units; 1999 (R2005).
	11. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water Cleanable Tile Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive; 1999 (R2005).
	12. ANSI A118.4 - American National Standard Specifications for Latex-Portland Cement Mortar; 1999 (R2005).
	13. ANSI A118.6 - American National Standard Specifications for Standard Cement Grouts for Tile Installation; 1999 (R2005).
	14. ANSI A118.7 - American National Standard Specifications for Polymer Modified Cement Grouts for Tile Installation; 1999 (R2005).
	15. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications for Cementitious Backer Units; 1999 (R2005).
	16. ANSI A136.1 - American National Standard for Organic Adhesives for Installation of Ceramic Tile; 1999 (R2005).
	B. TCA (HB) - Handbook for Ceramic Tile Installation; Tile Council of North America, Inc.; 2007/2008.
	C. USGBC LEED-NC - LEED Green Building Rating System for New Construction and Major Renovations; U.S. Green Building Council.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. Include instructions for using grouts and adhesives.
	C. Shop Drawings: Indicate tile layout, patterns, color arrangement, perimeter conditions, junction and intersections with dissimilar materials, control and expansion joints, thresholds, ceramic accessories, and setting details.
	D. Samples: Mount tile and apply grout on two plywood panels, minimum 18 x 18 inches illustrating pattern, color variations, and grout joint size variations.
	E. Maintenance Data: Include recommended cleaning methods, cleaning materials, stain removal methods, and polishes and waxes in accordance with sustainable and VOC requirements.
	F. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.
	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	1.5 QUALITY ASSURANCE
	A. Mockups:  Build mockups to verify selections made under sample Submittals and to demonstrate aesthetic effects.
	1. Build mockup of each type of floor tile installation.
	2. Build mockup of each type of wall tile installation.
	3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	B. Manufacturer:  Provide manufacturer’s representative for consultation at Project Site with ceramic tile installer during ceramic tile installation as requested by Architect, Construction Manager or General Contractor.
	C. Installer:  Minimum of least (8) years of experience in installation of ceramic tile applications similar to those indicated in this Project, and at least 5 successfully completed ceramic tile installations of similar scope, complexity and material...
	1. Provide thoroughly trained and experienced journeymen tile setters who are completely familiar with specified requirements and with recommendations in standards referenced in this Section.
	2. Contractor is advised that allowance will not be made in inspection of installed tile for lack of skill of tile setters.
	D. Maintain one copy of TCA Handbook and ANSI A108 Series/A118 Series on site.
	E. Manufacturer Qualifications: Company specializing in manufacturing the types of products specified in this section, with minimum 10 years of documented experience.
	F. Installer Qualifications: Company specializing in performing tile installation, with minimum of 8 years of documented experience.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver materials and store on site in original containers with seals unbroken and labels intact until time of use, in accordance with manufacturer's directions.
	B. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of amount installed, for each type, composition, color, pattern, and size indicated.  Provide full size units, matching installed materials; packaged and marked for identi...

	1.8 FIELD CONDITIONS
	A. Do not install adhesives in an unventilated environment.
	B. Maintain ambient and substrate temperature of 50 degrees F follow manufacturer’s instructions during installation of mortar materials. Follow all sustainable requirements from specification section 01.


	PART 2 -  PRODUCTS
	2.1 TILE
	A. Available Manufacturers:
	1. American Olean; Div. of Dal-Tile International Corp.  (Basis of Design)
	2. Other products that may be acceptable upon a compliance review includes:
	3. Daltile; Div. of Dal-Tile International Inc.
	4. Crossville Inc.
	5. Or approved equal
	6. Single Source Responsibility:  Provide materials obtained from only 1 source for each type of tile, mortar, grout and color to minimize variations in appearance and quality.
	B.  Unglazed Ceramic Mosaic Floor Tile:  Factory-mounted flat tile as follows:
	1. Composition:  Vitreous or impervious natural clay or porcelain.
	2. Surface:  Slip-resistant, with abrasive admixture.
	3. Module Size:  2”x 2”.
	4. Nominal Thickness:  1/4 inch.
	5. Face:  Plain with cushion edges.
	6. Color selected by architect from price group 1, 2 or 3.
	C. Glazed Wall Tile:  Flat tile as follows:
	1. Field and Accent Module Size:  6” x 6”.
	2. Thickness:  5/16 inch.
	3. Finish:  Bright glazed.  As selected by architect from price group 1, 2 or 3.
	4. Wall Tile: Tile colors
	5. Face:  Plain with modified square edges or cushion edges.
	6. Mounting:  Factory back-mounted.
	7. External Corners for Thin-Set Mortar Installations:  Surface bullnose.
	8. Internal Corners:  Field-butted square corners except with coved base and cap angle pieces designed to fit with stretcher shapes.
	D. Sustainable Requirements:
	1. Provide ceramic tile using the following minimum  post-consumer & pre-consumer recycled content:
	E. If not indicated on the drawings, tile patterns will be issued by architect after project submittal has been issued and accepted for all products specified.  Contractor to include cost of pattern in base bid price.

	2.2 TRIM AND ACCESSORIES - Provide the following unless otherwise required by architect or job conditions.  Approval of architect is required thru submittal phase.
	A. Thresholds:
	1. General:  Fabricate to sizes and profiles indicated or required to provide transition between adjacent floor finishes.  Match depth of door jamb width.
	2. Bevel edges at 1:2 slope aligning lower edge of bevel with adjacent floor finish.  Limit height of bevel to 1/4 inch and finish bevel to match face of threshold.
	B. Marble Thresholds:  ASTM C 503 with a minimum abrasion resistance of 12 per ASTM C 1353 or ASTM C 241 and with honed finish.
	1. Description:  Uniform, fine- to medium-grained white stone with gray veining.

	2.3 SETTING AND GROUTING MATERIALS
	A. Manufacturers:  All materials and accessories shall be from a single source.
	1. LATICRETE International Inc.
	2. Other Manufacturer’s include:
	i. Bostik Findley.
	ii. MAPEI Corporation.
	iii. Or approved equal.
	3. Warranty: Provide manufacturers (10) ten year warranty for products to be free from defects and deterioration due to normal use and wear.

	2.4 ADHESIVE MATERIALS
	A. Manufacturers: All materials and accessories shall be from a single source.
	1. As recommended by manufacturer and in accordance with all VOC content levels. Refer to specification Division 01 for sustainable criteria.
	B. Organic Adhesive: ANSI A136.1, thin set bond type; use Type I in areas subject to prolonged moisture exposure.

	2.5 MORTAR MATERIALS
	A. Manufacturers: All materials and accessories shall be from a single source.
	1. As recommended by manufacturer and in accordance with all VOC content levels. Refer to specification divisions.
	2. Latex Portland Cement Thin Bed Mortar for thin set and slurry bond coats to be weather, frost, shock resistant, non-flammable and to meet the following physical requirements:
	i. Compressive strength (ANSI A118.4):  2400 psi (16.5 MPa) Min.
	ii. Bond strength (ANSI A118.4):  500 psi (3.5 MPa) Min.
	iii. Smoke and Flame Contribution (ASTM E84 Modified):  0.
	iv. Similar to LATICRETE 254 Platinum Multipurpose Thin-Set Mortar as manufactured by LATICRETE International, Inc. or approved equal.
	3. Latex Portland Cement Mortar for thick beds, screeds, leveling beds and scratch/plaster coats to be weather, frost, shock resistant and meeting the following physical requirements:
	i. Compressive strength (ANSI A118.4):  5000 psi (34.5 MPa) Min.
	ii. Water absorption (ANSI A118.6):  ≤ 5%.
	iii. Smoke and Flame Contribution (ASTM E84 Modified):  0.
	iv. Similar to LATICRETE 226 Thick Bed Mortar gauged with LATICRETE 3701 Mortar Admix as manufactured by LATICRETE International, Inc. or approved equal.

	2.6 GROUT MATERIALS
	A. Manufacturers: All materials and accessories shall be from a single source.
	1. As recommended by manufacturer for application on project and in accordance with all sustainable criteria in specification Division 01.
	2. Epoxy Grout (Commercial) shall be non-toxic, non-flammable, non-hazardous during storage, mixing, application and when cured and shall meet the following physical requirements:
	i. Compressive Strength (ANSI A118.3):  3500 psi (24 MPa)
	ii. Shear Bond Strength (ANSI A118.3):  1000 psi (6.9 MPa)
	iii. Water Absorption (ANSI A118.3):  < 0.5 %
	iv. Cured Epoxy Grout to be chemically and stain resistant to ketchup, mustard, tea, coffee, milk, soda, beer, wine, bleach (5% solution), ammonia, juices, vegetable oil, brine, sugar, cosmetics, and blood, as well as chemically resistant to dilute ac...
	v. Similar to LATICRETE SpectraLock™ Pro Grout as manufactured by LATICRETE International, Inc. or approved equal.

	2.7 CRACK-SUPRESSION AND WATERPROOFING MEMBRANE
	A. All materials and accessories shall be from a single source.
	B. Crack-Suppression Membranes for Thin-Set Tile Installations: Crack Suppression Membrane to be thin, cold applied, single component liquid and load bearing.  Reinforcing fabric to be non-woven rot-proof specifically intended for crack suppression me...
	1. Elongation at break (ASTM D751):  20-30%
	2. Service Temperatures (LIL 1016):  -20  to 280 F(-28  to 137 C)
	3. Breaking Strength (ASTM D751):  1700 psi (11.7 MPa)
	4. Thickness (LIL 1013):  20 mils (0.5 mm)  or as required by manufacturer
	5. Service Rating (TCA/ASTM C627): Extra Heavy/cycles 1-14
	6. Similar to LATICRETE Blue 92 Anti-Fracture Membrane as manufactured by LATICRETE International, Inc. or approved equal.
	a. Other acceptable system products:  Schluter - DITRA system and all required accessories to make the system complete.  The system is a polyethylene membrane with a grid structure of square cavities, each cut back in a dovetail configuration, and an ...
	C. Water Proofing Membrane: Waterproofing Membrane to be thin, cold applied, single component liquid and load bearing. Reinforcing fabric to be non-woven rot-proof specifically intended for waterproofing membrane.  Waterproofing Membrane to be non-tox...
	1. Water Permeability @ 30ft.hydro/0.9 atmos./91.2kPa (Fed. Spec.TT-C-00555 Modified):  Nil
	2. Elongation @ break (ASTM D751):  20-30%
	3. Service Temperatures (LIL 1016):  -20  to 280 F(-28  to 137 C)
	4. Breaking Strength (ASTM D751):  2950 psi (20.4 MPa)
	5. Thickness (LIL 1013):  20 mils (0.5 mm)
	6. Shear Bond Strength (ANSI A118.4):  250 PSI (1.7 MPa)
	7. Service Rating (TCA/ASTM C627):  Extra Heavy/cycles 1-14
	8. Similar to LATICRETE® 9235 Waterproofing Membrane as manufactured by LATICRETE International, Inc. or approved equal.

	2.8 EXPANSION AND CONTROL JOING SEALANT
	A. All materials and accessories shall be from a single source.
	B. Expansion and Control Joint Sealant to be a one component, neutral cure, exterior grade silicone sealant meeting the following requirements:
	1. Tensile Strength (ASTM C794): 225 psi (1.5 MPa)
	2. Hardness (ASTM D751; Shore A): 25 (colored sealant)/15 (clear sealant)
	3. Weather Resistance (QUV Weather-ometer): 10000 hours (no change)
	4. Water Absorption (ANSI A118.3): 0.1 %
	5. Compressive Strength (ANSI A118.3): 8379 psi (57.8 MPa)
	6. Shear Bond Strength (ANSI A118.3 Modified): 2000 psi (13.8 MPa)
	7. Similar to LATICRETE Latasil Tile and Stone Sealant as manufactured by LATICRETE International, Inc. or approved equal.

	2.9 MISCELLANEOUS MATERIALS
	A. All materials and accessories shall be from a single source.
	B. Trowelable Underlayments and Patching Compounds:  Latex-modified, portland cement-based formulation provided or approved by manufacturer of tile-setting materials. Similar to LATICRETE 86 LatiLevel Self-Leveling Underlayment and Primer as manufactu...
	C. Metal Edge Strips:  Angle or L-shape, stainless steel; ASTM A666, 300 Series exposed-edge material.
	D. Tile Backer Board – Refer to DIVISION 9 – Gypsum Board.
	E. Sealant and Compressible Filler:  Provide flexible closed cell foam polyethylene, butyl rubber, or open cell and closed cell polyurethane, rounded at surface to contact sealant and recommended by the sealant manufacturer for open joints.  Confirm t...
	1. Sealant: Comply with ASTM C920 or approved equal.

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected Prime Contractors in writing, with copies to the Owner...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...

	3.2 PREPARATION
	A. Remove coatings, including curing compounds and other substances that contain soap, wax, oil, or silicone, that are incompatible with tile-setting materials.
	B. Fill cracks, holes, and depressions with trowelable leveling and patching compound according to tile-setting material manufacturer's written instructions.
	C. Remove protrusions, bumps, and ridges by sanding or grinding.
	D. Blending:  For tile exhibiting color variations, use factory blended tile or blend tiles at Project site before installing.
	E. Field-Applied Temporary Protective Coating:  Where indicated under tile type or needed to prevent grout from staining or adhering to exposed tile surfaces, pre-coat them with continuous film of temporary protective coating, taking care not to coat ...
	F. Prepare open joints and tile edges to receive sealant.  All surfaces to be dry and clean prior to setting of sealant.  Use sealant recommended by tile manufacturer and in accordance with TCA installation methods for conditions encountered on site t...
	G. Prime all tile edges to receive sealant in accordance with the manufacturer’s installation guidelines and keep primer off of all finished faces / edges of tile.

	3.3 INSTALLATION, GENERAL
	A. ANSI Tile Installation Standards:  Comply with parts of ANSI A108 Series "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials and to methods indicated in ceramic tile installation schedules.
	B. TCA Installation Guidelines:  Current version of TCA's "Handbook for Ceramic Tile Installation."  Comply with TCA installation methods indicated in ceramic tile installation schedules.
	C. Manufacturer’s Installation Guidelines:  Follow the manufacturer’s installation guidelines for installation, VOC requirements and sustainable guidelines in accordance with Division 01.
	D. Extend tile work into recesses and under or behind equipment and fixtures to form complete covering without interruptions, unless otherwise indicated.  Terminate work neatly at obstructions, edges, and corners without disrupting pattern or joint al...
	E. Accurately form intersections and returns.  Perform cutting and drilling of tile without marring visible surfaces.  Grind cut edges of tile abutting trim, finish, or built-in items.  Fit tile closely to electrical outlets, piping, fixtures, and oth...
	F. Jointing Pattern:  Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center tile fields in both directions in each space or on each wall ar...
	G. Movement/Expansion Joints:  Locate expansion joints and other sealant-filled joints during installation of setting materials, mortar beds, and tile.  Do not saw-cut joints after installing tiles.
	1. Locate joints in tile surfaces directly above joints in concrete substrates.
	2. Prepare joints and apply sealants as per manufacturer’s recommendations and to comply with requirements in Division 7 Section "Joint Sealants."
	3. Provide joints according to TCA EJ171 Movement Joint Design.
	4. Submit Shop drawings locating “Movement Joints.”
	5. Maximum spacing of movement joints to be 20’ maximum on center.
	6. Where tile abuts restraining surfaces such as perimeter walls, dissimilar floors, curbs, columns, pipes ceilings, and where changes occur in backing materials.  Not at drain strainers.
	7. All expansion, control, construction, cold, and seismic joints in the structure should continue through the tile work, including such joints at vertical surfaces, or provide approved movement joints to allow for movement thru separation membrane / ...
	8. Interior joint widths in ceramic glazed wall tile joints 1/8” to 1/4”.
	9. Joints in tile and setting materials shall never be less than the width of the saw-cut control joint width.
	H. Grout tile to comply with requirements of ANSI A108.10, unless otherwise indicated.
	1. For chemical-resistant epoxy grouts, comply with ANSI A108.6.
	I. Install waterproofing to comply with ANSI A108.13 and waterproofing manufacturer's written instructions to produce waterproof membrane of uniform thickness bonded securely to substrate.
	1. Do not install tile over waterproofing until waterproofing has cured and been tested to determine that it is watertight.
	J. For installations indicated below, follow procedures in ANSI A108 Series tile installation standards for providing 95 percent mortar coverage.
	1. Tile floors in wet areas.
	2. Tile floors composed of tiles 8 by 8 inches or larger.
	3. Tile floors composed of rib-backed tiles.
	K. Install tile on floors with the following joint widths:
	1. Paver Tile:  1/8 inch; or
	2. 1/16” for mosaics; or
	3. As selected by Architect
	L. Wall Tile: Install wall tile over level, plumb, and true wall surfaces.  Level and plumb wall surfaces prior to installation of wall tile.  Utilize patching and leveling material recommended by mortar and grout manufacturer for application.  Submit...
	M. Stone Thresholds:  Install stone thresholds at locations indicated; set in same type of setting bed as abutting field tile, unless otherwise indicated.
	1. Set thresholds in latex-portland cement mortar for locations where mortar bed would otherwise be exposed above adjacent non-tile floor finish.
	N. Metal Edge Strips:  Install at locations indicated or where exposed edge of tile flooring meets carpet, wood, or other flooring that finishes flush with top of tile.
	O. Install metal lath and scratch coat for walls to comply with ANSI A108.1A, Section 4.1.
	P. Install tile on walls with the following joint widths:
	1. Glazed Wall Tile:  1/16 inch or 1/8 inch MAX as selected by Architect.

	3.4 FLOOR TILE INSTALLATION
	A. Refer to TCA handbook for installation method related to project conditions as referenced below.
	B. Interior floor installation on concrete; cement mortar bed (thickset);
	1. 1st Floor slab on grade - TCA F121, or approved equal.
	i. Tile
	ii. Bond Coat/Mortar:  Latex - portland cement mortar.
	iii. Grout:  100% Epoxy grout.
	iv. Mortar bed 1.25”
	v. Reinforcing
	vi. Waterproof membrane
	vii. Crack suppression membrane
	viii. Concrete
	2. 2nd Floor Plank with concrete topping – TCA F122, or equal.
	i. Tile
	ii. Bond Coat/Mortar:  Latex - portland cement mortar.
	iii. Grout:  100% Epoxy grout.
	iv. Waterproof membrane
	v. 2” Concrete topping / over concrete plank

	3.5 WALL TILE INSTALLATION
	A. Interior wall installation over tile backer board (cementitious backer units); thin-set mortar; TCA W244, or approved equal.
	1. Thin-Set Mortar:  Latex - portland cement mortar.
	2. Grout:  100% Epoxy grout.
	3. Waterproof membrane
	4. Tile underlayment
	5. Metal studs / furring

	3.6 GUIDELINES FOR INSTALLATION
	A. Comply with applicable ANSI standard installation specifications A108 Series and specified TCA “Handbook for Ceramic Tile Installation” specifications.  Handle, store, mix and apply proprietary setting and grouting materials in compliance with manu...
	1. Extend tile work into recesses and under equipment and fixtures, to form complete covering without interruptions, except as otherwise shown.  Terminate work neatly at obstructions, edges, and corners without disruption of pattern or joint alignment.
	2. For tile on walls and floors of shower rooms, walls of shower compartments, and drying areas comply with ANSI requirements for installation of tile in shower receptors.
	B. Setting Beds:  Provide setting beds in accordance with applicable TCA specification or match adjacent work in alterations, unless otherwise specified.
	C. Jointing Pattern:  Unless otherwise required for matching, lay wall tile in grid pattern.  Align joints when adjoining tiles on floor; base walls and trim are same size.  Layout tile work and center tile fields both directions in each space or on e...
	D. Expansion and Control Joints:  Provide where shown on structural drawings and as recommended in applicable TCA specification.  Install removable divider strips of same depth as finished tile system, including setting beds.  Remove strips of same de...
	E. Structural Steel:  Where thin set ceramic tile walls cross structural steel, adhere whole tile to steel, adhere part tile to adjacent masonry and float on steel, caulk joint between tiles attached to different substrates.  Where steel projects from...
	F. Marble Threshold Installation:  Thoroughly clean concrete slab before setting marble.  Set level and square in full mortar setting bed.  Use materials and methods providing full uniform bearing on setting bed, firm bonding to substrate and marble, ...

	3.7 ADJUSTING/PROTECTION / CLEANING
	A. Cleaning:  Clean unglazed tile with acid solutions only when permitted by tile and grout manufacturer’s printed instructions, but not sooner than (10) days after installation.  Leave finished installation clean and free of cracked, chipped, broken,...
	B. Protection:  Protect installed ceramic tile in accordance with manufacturer’s instructions.  Provide minimum protection with kraft paper or other heavy covering during construction period to prevent damage and wear.  Prohibit foot and wheel traffic...
	1. Epoxy Adhesive: Keep floors installed with epoxy adhesive closed to traffic for 24 hrs at 70 F (21 C), and to heavy traffic for 48 hours @ 70 F (21 C) unless instructed differently by manufacturer.
	C. Dispose of waste in accordance with project requirements and local jurisdiction requirements.
	D. Comply with waste management and recycling program requirements.



	095100 - Acoustical Panel Clgs - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, acoustical panels and exposed suspension systems for ceilings.
	1. Acoustical panel ceilings installed in exposed suspension system for new installations of acoustical ceilings.

	B. RELATED SECTIONS
	1. Division 01 – Specifications
	2. Division 03 – Precast Structural Concrete Wall Panels
	3. Division 04 – Unit Masonry
	4. Division 08 – Access Doors and Frames
	5. Division 09 – Gypsum Assemblies
	6. Division 09 - Painting
	7. HEATING WORK DIVISION:  Grilles, registers, and diffusers in acoustical ceilings.
	8. ELECTRIC WORK DIVISION:  Lighting fixtures and smoke detection system installed in acoustical ceilings.
	9. PLUMBING WORK DIVISION:  Sprinkler heads installed in acoustical ceilings.


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	1. ASTM A641 - Specification for Zinc-Coated (Galvanized) Carbon Steel Wire.
	2. ASTM C635 - Specification for Metal Suspension Systems for Acoustical tile and Lay-In Panel Ceilings.
	3. ASTM C636 - Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels.
	4. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.
	5. ASTM E119 - Method for Fire Tests of Building Construction and Materials.
	6. ASTM E 580 - Standard Practice for Application of Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels in Areas Requiring Seismic Restraint; 2000.
	7. ASTM E 1264 - Standard Classification for Acoustical Ceiling Products; 1998.
	8. LEED Green Building Rating System for New Construction, U.S. Green Building Council.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data: Submit manufacturer's product literature and specifications for each type of acoustical panel and suspension system demonstrating compliance with specified requirements.  For each product indicated.

	C. Shop drawings:  Provide shop drawings of project conditions including ceiling plans with detailed conditions specific to the project.  Provide details that are cross referenced back into the drawings.
	D. Coordination Drawings:  Drawn to scale and coordinating penetrations and ceiling-mounted items.  Show the following:
	1. Ceiling suspension assembly members.
	2. Method of attaching hangers to building structure.
	3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.

	E. Samples:  For each acoustical panel, for each exposed suspension system member, for each exposed molding and trim, and for each color and texture required.
	1. Initial Selection:  Submit manufacturer's color charts consisting of actual acoustical units or sections of units showing full range of colors, textures, and patterns available for each type of unit specified.
	2. Verification:  Submit samples of each type of exposed finish required, prepared on samples of size indicated below and of same thickness and materials specified for installation for Architect's review of color and texture; compliance with specified...
	a. Acoustical Panel:  6-inch x 6-inch samples of each type, pattern, and color specified.
	b. Exposed Suspension System:  Set of 12-inch long samples of all members including moldings for each color and system type specified.


	F. Quality Control Submittals
	1. Installer Experience:  Submit list of completed projects with project names, addresses, names of architects and owners within the last 5 years.

	G. Product test reports.
	H. Research / evaluation reports.
	I. Maintenance data.
	J. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	K. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Qualifications:
	1. Single Source Responsibility:  Obtain each type of acoustical ceiling unit and suspension system from single source with resources to provide products of consistent quality in appearance and physical properties without delaying progress of Project.
	2. Installer:  Experienced Installer who has successfully completed acoustical ceilings similar in material, design, and extent to those indicated for this Project.
	3. Suspension System Manufacturer Qualifications:   Company specializing in manufacturing the products specified in this section with minimum three years documented experience.
	4. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this section with minimum (3) three years of experience.

	B. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an NVLAP-accredited laboratory.
	C. Fire-Test-Response Characteristics:
	1. Fire-Resistance Ratings:  Where indicated, provide acoustical panel ceilings identical to those of assemblies tested for fire resistance per ASTM E 119 by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.  R...
	a. Identify materials with appropriate markings of applicable testing and inspecting agency.

	2. Surface-Burning Characteristics:  Acoustical panels complying with ASTM E 1264 for Class materials, when tested per ASTM E 84.
	a. Smoke-Developed Index:  450 or Less.


	D. Seismic Standard:  Comply with the following:
	1. Refer to the structural drawings for seismic category requirements for the site location.
	2. Refer to ASTM E C 636 for Seismic Category “D” requirements.

	E. Mockups:  Build mockups to verify selections made under sample Submittals and to demonstrate aesthetic effects and qualities of materials and execution.
	1. Build mockups as directed by Architect.
	2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.5 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Units:  Full-size units equal to (5) five percent of quantity installed.
	2. Suspension System Components:  Quantity of each exposed component equal to (5) five percent of quantity installed.  If approved by Architect.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver acoustical ceiling units to Project site in original, unopened packages, bearing manufacturer's name and label identifying each type of acoustic unit.
	B. Storage and Protection
	1. Store acoustical ceiling units in unopened packages in fully enclosed space protected against damage from moisture, direct sunlight, surface contamination, and other causes.
	2. Before installing acoustical ceiling units, permit them to reach room temperature and stabilized moisture content.
	3. Handle acoustical ceiling units carefully to avoid chipping edges or damaging units in any way.


	1.7 PROJECT/SITE CONDITIONS
	A. Do not install interior acoustical ceilings until space is enclosed and weatherproof, wet-work in space is completed and nominally dry, work above ceilings is complete, and ambient conditions of temperature and humidity will be continuously maintai...

	1.8 SEQUENCING AND SCHEDULING
	A. Coordinate layout and installation of acoustical ceiling units and suspension system components with other construction that penetrates ceilings or is supported by ceilings, including light fixtures, HVAC equipment, fire-suppression system componen...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply for product selection:
	1. As a basis of design, details and specifications have been based on Armstrong World Industries, or approved equal.

	B. Other Manufacturer’s acceptable upon a compliance review include:
	1. USG Corporation:  www.usg.com
	2. Chicago Mettalic
	3. Or approved equal

	C. TYPE - ACT-1: For use in dry locations such as offices, administrative areas.  Provide ¾” thick 24” x 24” wet formed mineral fiber panels equal to “Ultima”-No. 1911HRC washability design with beveled tegular edge and “HumiGuard Plus” performance or...
	1. Classification: Panels shall have ASTM E1264 classification of Type III, Form 2.
	2. Fire Resistance/Flame Spread:  Class A.
	3. Color:  White.
	4. SUSTAINABILITY Requirements:
	a. Provide acoustical ceiling panels using a minimum 14% post-consumer and 86% pre-consumer recycled content.

	5. Other Manufacturer’s:
	a. Mars ClimaPlus #86785HRC by USG.
	b. Or approved equal.


	D. TYPE - ACT-2: ¾” thick 24”x24” wet formed mineral fiber panels equal to “Ultima” –No. 1894 design with beveled tegular edge and “HumiGuard Plus” performance or approved equal.
	1. Classification: Panels shall have BXUV - Fire Resistance Ratings - ANSI/UL 263
	a. BXUV7 – Fire resistance Ratings – CAN/ULC-S101 Certified for Canada.
	b. System to conform to UL rating requirements, adjust product selection accordingly.

	2. Fire Resistance/Flame Spread: Fire Guard, 1 hour rating
	3. Color: White
	4. Other Manufacturer’s:
	a. USG Eclipse CP #76779 by USG for fire rated assembly.
	b. Or approved equal.



	2.2 GENERAL
	A. Acoustical Panel Standard:  Comply with ASTM E 1264.
	B. Metal Suspension System Standard:  Comply with ASTM C 635.
	C. Attachment Devices:  Size for five (5) times the design load indicated in ASTM C 635, Table 1, "Direct Hung," unless otherwise indicated.
	1. Anchors in Concrete:  Anchors fabricated from corrosion-resistant materials, with holes or loops for attaching hangers of type indicated and with capability to sustain, without failure, a load equal to (5) five times that imposed by ceiling constru...
	2. Power-Actuated Fasteners in Concrete:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hangers of type indicated, and with capability to ...

	D. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	1. Size:  Select wire diameter so its stress at (3) three times hanger design load (ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 12 Gage diameter wire.

	E. Provide Seismic Struts and Seismic Clips to comply with code requirements.
	F. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that fit acoustical panel edge details and suspension systems indicated; formed from sheet metal of same mat...

	2.3 METAL SUSPENSION SYSTEM
	A. Product:  Specified as a basis of design - Armstrong – 15/16” Prelude XL-HRC Exposed Tee System, or approved equal.
	1. Other Products, acceptable upon compliance review:
	a. Donn DX/DXL - USG Building Systems
	b. Or approved equal.


	B. Comply with applicable requirements of ASTM C635 for specified type, structural classification and finish.
	1. Provide finish and color as specified below for type of suspension system.  In Toilet Rooms and where “high-humidity finish” is indicated on Drawings, comply with ASTM C635 requirements for “Coating Classification for Severe Environment Performance”.
	2. Attachment Devices: Where hanger wires cannot be directly wire-tied to structural or intermediate framing members, provide attachment devices designed for type of construction with carrying capacity of not less than (5) five times of the design loa...
	3. Wires for Hangers and Ties:  ASTM A641, Class 1 zinc coating, soft temper; minimum 12 Gage diameter; provide larger diameter if recommended by suspension system manufacturer for applications shown on Drawings.
	4. Edge Moldings and Trim:  Hot dipped galvanized of types and profiles indicated, finished to match metal suspension system components.
	a. Unless otherwise specified, provide manufacturer’s standard angle or channel molding for edges and penetrations of ceiling, with single flange of molding exposed.

	5. Accessories:
	a. Hold-Down Clips:  Manufacturer’s standard steel clips for ceiling composed of lay-in panels weighing less than 1 lb. per square foot.
	b. Impact Clips:  manufacturer’s standard impact clip system designed to absorb impact forces against lay-in panels.


	C. Office areas, corridors, administrative offices (Dry Locations) to receive:
	1. Steel Suspension System:  Main and cross-runners roll-formed from pre-painted hot dip galvanized color-rolled steel sheet, with pre-painted 15/16 inch wide flanges; painted white finish, unless otherwise specified.
	2. Structural Classification (ASTM C635):  Heavy Duty classification.
	3. Products complying with these requirements include:
	a. Prelude XL-HRC Exposed Tee System by Armstrong World Industries, Inc.
	b. Or approved equal

	4. FOR FIRE RATED ACT:  System components to be provided to meet the UL assembly requirements.
	a. Armstrong Workd Industries, Inc., or approved equal.
	1) Prelude Plus XL FireGuard: HD8201WA
	2) Prelude Plus XL FireGuard 4’ Cross tees: XL8240WA
	3) Prelude Plus XL FireGuard 2’ Cross tees: XL8223WA
	4) Other Manufacturer’s:
	a) Donn Brand DX/DXL




	D. Locker Rooms, bathrooms, showers, toilets (Wet Locations) to receive:
	1. High Humidity Wide-Face Double-Web Aluminum Suspension System Main and cross-runners roll-formed from pre-painted aluminum sheet, with pre-painted 15/16-inch wide flanges; painted white finish, unless otherwise specified.
	2. Structural Classification (ASTM C635):  Hanger wire spacing to yield intermediate duty classification.
	3. Products complying with these requirements include:
	a. "Prelude Plus XL Aluminum" by Armstrong World Industries, Inc.
	b. Other Manufacturer’s:
	1) “Donn Brand ZXLA” by USG
	2) Or approved equal.




	2.4 ACCESSORIES
	A. Support Channels and Hangers:  Galvanized steel or aluminum based on location; size and type to suit application, seismic requirements and ceiling system flatness requirement specified.
	B. Perimeter Moldings:  Same material and finish as grid.  Provide L-shaped molding for mounting at same elevation as face of grid.
	C. Touch-up Paint:  Type and color to match acoustical and grid units.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which acoustical panel ceilings are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with ...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Coordination:  Furnish layouts for preset inserts, clips, and other ceiling anchors as required for installation well in advance of time needed for installation of ceiling systems.  Do not install acoustic ceilings until installation areas meet the...
	1. Exterior openings have been closed and roofs are weather-tight.
	2. Mechanical, electrical and other construction above ceilings has been completed.
	3. “Wet” construction has been completed.
	4. Temperature and relative humidity have reached levels complying with acoustic material manufacturer’s recommendations for units to be used and are acceptable to Installer.

	B. Measurements:  Measure each ceiling area and establish layout of acoustical units to balance border widths at opposite edges of each ceiling.  Avoid use of less-than-quarter-width units at borders, and comply with reflected ceiling plans.  Arrange ...

	3.3 INSTALLATION
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636 and seismic requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width tiles at borders.
	C. Suspend ceiling hangers from building's structural members, plumb and free from contact with insulation or other objects within ceiling plenum.  Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, ...
	1. Do not support ceilings directly from permanent metal forms or floor deck; anchor into concrete slabs.
	2. Do not attach hangers to steel deck tabs.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hange...
	4. Secure wire hangers by looping and wire-tying, either directly to structures or to inserts, eyescrews, or other devices that are secure and appropriate for substrate, and in a manner that will not cause them to deteriorate or otherwise fail due to ...
	5. Space hangers not more than 4 ft. o. c. along each member supported directly from hangers, unless otherwise shown, and provide hangers not more than 8 inches from ends of each member.

	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.  Screw attach moldings to substrate with concealed fasteners at intervals not more than 16 inches o....
	E. Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	1. Support main runners directly from hangers; do not bear on walls or partitions.  Space main runners to support acoustic panels and other items resting in, or on, ceiling, as required to comply with specified performance requirements.  Interlock cro...

	F. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	G. Acoustical Panel Installation:  Install acoustical panels in coordination with suspension system, with edges concealed by support of suspension members.  Scribe and cut panels to fit accurately at borders and at penetrations.
	1. Install hold-down clips within 20 feet from all entrances and vestibules and in areas where required by governing regulations or fire-resistance ratings; space as recommended by panel manufacturer, unless otherwise indicated or required.


	3.4 CLEANING
	A. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and suspension members.  Comply with manufacturer’s instructions for cleaning and touch-up of minor finish damage.  Remove and replace work that cannot be successfully cl...
	B. Dispose of waste legally and in accordance with local jurisdiction requirements.
	C. Comply with waste management and recycling program requirements.



	096500 - Resilient Flooring - TMD5 - MUB - phD
	1.1 SUMMARY
	1.2 RELATED REQUIREMENTS
	1.3 REFERENCE STANDARDS
	1.4 SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 DELIVERY, STORAGE, AND HANDLING
	1. Store product in dry spaces protected from weather with ambient temperatures maintained between 50 Degrees F and 90 Degrees F.
	2. Move products into spaces where they will be installed at least 48 hours in advance of installation.

	1.7 PROJECT / SITE CONDITIONS
	1.8 SEQUENCING AND SCHEDULING
	1.9 WARRANTY
	2.1 TILE FLOORING (STATIC DISAPATIVE TILE – SDT)
	C. Accessories
	2.2 STAIR COVERING
	2.3 STAIR FLOORING
	2.4 RESILIENT BASE
	2.5 RESSILIENT FLOORING AND CARPET ACCESSORIES
	2.6 ACCESSORIES
	3.1 EXAMINATION
	F. Moisture Test - Perform subfloor moisture testing in accordance with the manufacturers installation requirements and project conditions or approved equal:
	1. ASTM F 2170, 'Standard Test Method for Determining Relative Humidity in Concrete Slabs Using in-situ Probes'
	2. ASTM F 1869,'Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride' and Bond Tests as described in publication Armstrong Guaranteed Installation Systems manual, F-5061 to determine if ...
	a. Relative humidity shall not exceed 75%.
	b. MVER shall not exceed 3 lbs. / 1000 sq. ft. / 24 hrs.
	c. On installations where both the Percent Relative Humidity and the Moisture Vapor Emission Rate tests are conducted, results for both tests shall comply with the allowable limits listed above. Do not proceed with flooring installation until results ...
	3. PH Test - Concrete pH Testing:  Perform pH tests on concrete floors regardless of their age or grade level.  All test results shall be documented and retained.

	3.2 PREPARATION
	A. Surface Preparation:  Comply with manufacturer's installation specifications for preparing substrates indicated to receive products indicated.
	1. Use trowelable leveling and patching compounds per flooring accessory manufacturer's directions to fill cracks, holes, and depressions in substrates.
	2. Use stair tread nose filler per tread manufacturer's directions to fill nosing substrates not conforming to tread contours.
	3. Remove coatings, including curing compounds, and other substances that are incompatible with flooring adhesives and that contain soap, wax, oil, or silicone, by using terrazzo or concrete grinder, drum sander, or polishing machine equipped with hea...
	4. Broom or vacuum clean substrates to be covered immediately before installing products specified in this Section.  Following cleaning, examine substrates for moisture, alkaline salts, carbonation, or dust.
	5. Apply concrete slab primer, if recommended by flooring accessory manufacturer, prior to applying adhesive.  Apply according to manufacturer's directions.
	B. Prepare sub-floor surfaces as recommended by flooring and adhesive manufacturers.
	C. Remove sub-floor ridges and bumps. Fill minor low spots, cracks, joints, holes, and other defects with sub-floor filler to achieve smooth, flat, hard surface.
	D. Prohibit traffic until filler is cured.
	E. Clean substrate.

	3.3 INSTALLATION
	A. Starting installation constitutes acceptance of sub-floor conditions.
	B. Install all products in accordance with manufacturer's instructions.
	C. Spread only enough adhesive to permit installation of materials before initial set.
	D. Fit joints tightly.
	E. Set flooring in place; press with heavy roller to attain full adhesion.
	F. Where the types of floor finish, pattern, and/or color are different on the opposite sides of the door, terminate flooring under centerline of door.
	G. Install edge strips at unprotected or exposed edges, where flooring terminates, and where indicated on contract documents.
	1. Resilient Strips: Attach to substrate using adhesive.
	H. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce tight joints.

	3.4 TILE FLOORING
	A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless manufacturer's instructions say otherwise.
	B. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.
	C. Install tile in accordance with manufacturer’s installation requirements.
	D. Allow minimum 1/2 full size tile width at room or area perimeter.
	E. If design pattern not shown, obtain pattern from Architect during submittal phase assume 30% accent color and 70% field color.

	3.5 RESILIENT BASE
	1. Inside and Outside corner installation:
	a. Job-Formed Corners:
	1) Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing discoloration (whitening) at bends.  Shave back of base at points where bends occur and remove strips perpendicular to length of base that are only deep enou...
	2) Inside Corners:  Use straight pieces of maximum lengths possible.  Form by cutting an inverted V-shaped notch in toe of wall base at the point where corner is formed.  Shave back of base where necessary to produce a snug fit to substrate.



	3.6 STAIR COVERINGS
	3.7 RESILIENT ACCESSORIES
	3.8 CLEANING
	1. Remove visible adhesive and other surface blemishes using cleaner recommended by manufacturer.
	2. Sweep or vacuum floor thoroughly.
	3. Do not wash floor until after time period recommended by manufacturer.
	4. Damp-mop tile to remove black marks and soil.
	F. Remove excess adhesive from floor, base, and wall surfaces without damage.

	3.9 PROTECTION
	3.10 SCHEDULE

	096618 - Precast Terrazzo Tile - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Precast terrazzo tile flooring.
	2. Setting Materials, expansion joints, grouts, crack isolation, penetrating sealer, and leveling underlayment.

	B. Related Sections include the following:
	1. Division 01 - Specifications
	2. Division 03 - Cast-in-Place Concrete
	3. Division 03 – Precast Structural Concrete Wall Panels
	4. Division 03 – Structural Precast Concrete Floor Plank
	5. Division 03 – Concrete Plank Topping


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM).
	1. ASTM C-33
	2. ASTM C-579
	3. ASTM C-580
	4. ASTM C-131
	5. ASTM D-226
	6. ASTM D-570
	7. ASTM D-2047
	8. ASTM D-2103
	9. ASTM E-1907

	B. American National Standards Institute (ANSI).
	1. ANSI A108.5
	2. ANSI A108.1
	3. ANSI A108.10
	4. ANSI A118.4
	5. ANSI A118.6

	C. National Terrazzo and Mosaic Association, Inc. (NTMA).
	D. Tile Council of American (TCA).

	1.3 SYSTEM PERFORMANCE REQUIREMENTS
	A. Compressive Strength at the time of delivery to be not less than 10,000psi at 7 days, when tested in accordance with ASTM C-579.
	B. Water Absorption shall not be greater than 0.01%, when tested in accordance with ASTM D-570.
	C. Flexural Strength shall not be less than 3,000 psi when tested in accordance with ASTM C-580.
	D. Static Coefficient of Friction ASTM D-2047 slip resistant:
	1. Wet: 0.62
	2. Dry: 0.85


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	a. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. Include instructions for using grouts and adhesives.
	C. Shop Drawings: Indicate tile layout, patterns, color arrangement, perimeter conditions, junction and intersections with dissimilar materials, control and expansion joints, thresholds, accessories, and setting details.
	D. Samples: Mount tile and apply grout on two plywood panels, minimum 18 x 18 inches illustrating pattern, color variations, and grout joint size variations.
	E. Maintenance Data: Include recommended cleaning methods, cleaning materials, stain removal methods, and polishes and waxes in accordance with sustainable and VOC requirements.
	F. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:

	1.5 QUALITY ASSURANCE
	A. Materials: Obtain all tile materials from a single source manufacturer.  All setting materials shall be a single source manufacturer.
	B. Mockups:  Build mockups to verify selections made under sample Submittals and to demonstrate aesthetic effects.
	1. Build mockup of each type of floor tile installation, minimum area 100 sq ft.
	2. Rebuild mock up until approval is obtained from Architect.  Cost of mock ups are to be included in the base bid contract price.
	3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	C. Manufacturer:  Provide manufacturer’s representative for consultation at Project Site with precast terrazzo tile installer during tile installation as requested by Architect, Construction Manager or General Contractor.
	D. Installer:  Minimum of least (8) eight years of experience in installation of precast terrazzo tile applications similar to those indicated in this Project, and at least (5) five successfully completed precast terrazzo tile installations of similar...
	1. Provide thoroughly trained and experienced journeymen tile setters who are completely familiar with specified requirements and with recommendations in standards referenced in this Section.
	2. Contractor is advised that allowance will not be made in inspection of installed tile for lack of skill of tile setters.
	E. Maintain one copy of TCA Handbook and ANSI A108 Series/A118 Series on site.
	F. Manufacturer Qualifications: Company specializing in manufacturing the types of products specified in this section, with minimum (10) ten years of documented experience.
	G. Installer Qualifications: Company specializing in performing tile installation, with minimum of (8) eight years of documented experience.  Submit manufacturer’s certification and approval of installer with submittals.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver materials and store on site in original containers with seals unbroken and labels intact until time of use, in accordance with manufacturer's directions.
	B. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Tile and Trim Units:  Furnish quantity of full-size units equal to (3) three percent of amount installed, for each type, composition, color, pattern, and size indicated.  Provide full size units, matching installed materials; packaged and marked fo...

	1.8 FIELD CONDITIONS
	A. Do not install adhesives in an unventilated environment.
	B. Maintain ambient and substrate temperature of 50 degrees F follow manufacturer’s instructions during installation of mortar materials. Follow all sustainable requirements from specification section 01.

	1.9 WARRANTY
	A. Limited (1) one Year Warranty. Precast terrazzo flooring and Precast terrazzo specialties are warranted for one year from final inspection and acceptance against manufacturing defects.


	PART 2 -  PRODUCTS
	2.1 PRODUCTS AND MANUFACTURERS
	A. Pre-Cast Terrazzo Tile Flooring:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide  Precast Terrazzo Tiles as manufactured by Nurazzo, Inc. from all available collections / series or comparable product by one of the following:
	a. Environ Glass LLC.
	b. Coverings Etc Inc.
	c. Wausau Tile Inc.
	d. Or approved equal.



	2.2 MATERIALS
	A. Epoxy-Resin Matrix:  Manufacturer's standard recommended for use indicated and in color required for mix indicated.
	B. Aggregates: All aggregates to be a minimum (70% @ field tile) & (45% @ border tile) post consumer recycled glass, marble, or porcelain chips cleaned and graded to size. Aggregate shall be blended to meet individual project requirements. Aggregates ...
	C. Coloring: Pigments used shall be inorganic, resistant to alkalinity and used per manufacturer's recommendations.
	D. Color Blending: Precast terrazzo has a color range in the aggregate. This can cause slight variances in overall color. Tile is to be blended at the job site from multiple pallets in numerical sequence.
	E. Setting Materials: From a single source manufacturer.
	1. Latex-Portland Cement Mortar ANSI A118.4 - Acceptable material – LATICRETE - 254 Platium
	2. Or approved equal.
	F. Grouting Materials:
	1. Latex-Portland Cement Grout: Comply with ANSI A118.6 – Acceptable material – LATICRETE - PermaColor Grout.
	2. Or approved equal.
	G. Grout Colors: To be determined by architect from manufacturer’s standard range, based upon final selection of colors for precast terrazzo.
	H. Crack Isolation Membrane:
	1. Acceptable Material:
	a. LATICRETE - HydroBan Crack Isolation Membrane - Apply in accordance with guidelines set forth in Product Data Sheet DS-663.0-0809.
	b. Other acceptable system products:  Schluter - DITRA system and all required accessories to make the system complete.  The system is a polyethylene membrane with a grid structure of square cavities, each cut back in a dovetail configuration, and an ...

	c. Or approved equal.
	I. Self Leveling Underlayment:
	1. Acceptable Material: LATICRETE – 86 LatiLevel Self Leveling Underlayment - Apply in accordance with guidelines set forth in Product Data Sheet DS-238.9-1109.
	2. Or approved equal.
	J. Expansion Joint Materials:
	1. 13/16" x 3/4" angle zinc, 16 gauge with 1/4" Neoprene expansion
	2. Color - Black.
	K. Sealer:  Provide a penetrating sealer recommended by the manufacturer for use with their product.  Sealer to be non-discoloring, penetrating type sealer designed especially for use with epoxy resin based terrazzo.

	2.3 MANUFACTURED UNITS
	A. Precast terrazzo:
	1. Size: 12”x12” and 24”x24” – for size and location refer to drawings.
	2. Thickness: 1/4”.
	3. Profile: Square edge.
	4. Surface:  To be ground & polished, free of holes or rough areas uniform in appearance.
	5. Color: As scheduled on drawings, if not scheduled than as selected by Architect from manufacturer’s full range of standard and premium color options.

	2.4 SOURCE QUALITY CONTROL
	A. Tests: Manufacturer to supply independent laboratory for test results on:
	1. Flexural Strength ASTM C-580.
	2. Water Absorption ASTM D-570.
	3. Compressive Strength ASTM C-579.
	B. Inspections:
	1. Documented inspection of precast terrazzo quality control tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected Prime Contractors in writing, with copies to the Owner...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to Prime Contractor written confirmation, with copies to the Owner’s ...
	C. Moisture Vapor Transmission Test: ASTM E1907.  Perform by independent testing laboratory to determine suitability of concrete sub floor for receiving resilient flooring with regard to moisture content and curing compounds.  Ensure concrete is withi...

	3.2 PREPARATION
	A. The following work should be completed and approved before installation of precast terrazzo is begun:
	1. Surfaces to receive precast terrazzo shall be plumb, level and true with square corners, maximum variation from required plane shall be 1/8" in 10'. Concrete surface to be troweled with a broom finish with no curing compounds.
	2. Apply Self Leveling Underlayment to concrete floors where required and where determined by architect in conjunction with the terrazzo contractor. Leveling coat shall be compatible with the setting mortar.
	3. Before setting, ensure surfaces are free from coatings, curing membranes, oil, grease, wax or dust.
	4. All anchors, outlets and other inserts must be in place.
	5. Report all unacceptable surfaces to architect and do not set until surface areas are corrected.
	6. Locate and determine expansion joints based on building control joints, cold joints, sawed joints and recommend expansion joints based on TCA specifications EJ 171-95.
	7. Crack Isolation Membrane to be used on non-directional cracks, shrinkage cracks and all areas to receive tile.


	3.3 INSTALLATION
	A. All work to be performed by certified contractors trained for total installation procedures and only qualified Tile & Marble Setters thoroughly competent to execute the work.
	1. Thinset Method:
	a. Inspect areas to receive under-bed for:
	1) Defects in existing concrete work that affect proper execution of terrazzo work.
	2) Variances beyond allowable tolerances.
	3) Maximum variation in subfloor not to exceed 1/8" in 10' from required plane.


	b. Precast terrazzo installation: Thinset application:
	1) Apply latex Portland cement mortar using a 1/4" x 3/8" square notched trowel.
	2) Apply thinset for a minimum 1/8” setting bed.  Allow for thinset manufacturers recommended setting time before grouting.
	3) Coat underside of each unit with latex Portland cement mortar, firmly set, tamp into bedding to ensure minimum 95% surface contact with mortar bed.
	4) All units to be installed level, square, parallel, except where otherwise indicated in a true plane with adjacent units and other floor finishes.
	5) Maintain a joint of 1/16" size.
	6) Layout to be designed without precast terrazzo smaller than half size.
	7) Junctions: Areas that meet other flooring to require metal divider strips of zinc.
	a. Strips to be of 13/16" x 3/4" x 16 gauge angle zinc.
	8) Control Joints:
	a. Over all structural expansion joints to follow TCA Spec EJ 171-07 or current edition.
	b. Every 20 to 30 lineal feet and at all corridor intersections expansion joints to be installed.
	c. All perimeter edges to have soft joints.
	d. Joints to be 1/4" x 13/16" neoprene strips in black, backed by 13/16" x 3/4" 16 gauge angle zinc.

	9) Crack Isolation Membrane to be used on non-directional cracks, shrinkage cracks and all areas to receive tile.



	3.4 PRECAST TERRAZZO FINISHING
	A. Grouting:
	1. Before grouting clean tile, check for cracks, loose tile, surface blemishes or irregularities, replace as required.
	2. Over the clean tile, apply 2 coats of acrylic terrazzo floor finish to prevent staining from grout.
	3. Prepare, mix and apply latex Portland cement grout mix in strict accordance with material manufacturer's instructions
	a. Tinted grout to utilize an alkali-resistant color stable pigment.

	4. Ensure full penetration of entire joint depth.
	5. Allow grout to cure; aid curing by keeping it damp for 48 hours. Joints should cure for 30 days before final stripping, cleaning and sealing.

	B. Cleaning and Sealing:
	1. All soaps, cleaners, floor finishes and seals to have a pH between 7 to 10.
	2. Strip the floor finish according to the manufacturer's recommendations and procedures.
	3. Ensure all finish is removed and floor is clean and thoroughly dry. Any film, moisture or dirt left on the floor will be sealed in and the floor will look cloudy and uneven.
	4. Apply penetrating sealer in accordance with manufacturer's directions:
	a. Non-discoloring
	b. Penetrating type designed especially for epoxy resin based terrazzo.


	C. Protection:
	1. Upon completion, floor to be submitted for final inspection and approval from the Owners agent.
	2. Upon acceptance, general contractor shall provide protection of finished floor.

	D. Dispose of waste in accordance with project requirements and local jurisdiction requirements.
	E. Comply with waste management and recycling program requirements.
	END OF SECTION



	099100 - Painting - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to the following, surface preparation and field painting of exposed exterior and interior items and surfaces.
	B. Painting and staining systems indicated on Drawings and in Schedules applied to new and existing exterior and interior surfaces and related components such as hollow metal doors frames, access doors, trim pieces, etc., unless otherwise indicated, i...

	1.2 RELATED SECTIONS:
	A. Division 03 - Cast in Place Concrete
	B. Division 03 – Precast Structural Concrete Wall Panels
	C. Division 04 - Concrete Masonry Unit
	D. Division 05 – Metal Fabrications
	E. Division 05 - Structural Steel and Metal Deck
	F. Division 09 - Gypsum Wallboard Assemblies
	G. Shop Coats:  Refer to specific project manual sections for shop coats on items such as structural steel, miscellaneous metal, custom hollow metal work, and similar items.
	H. Pre-Finished Items:  Refer to specific project manual sections for factory-finished, or installer-finished, items such as acoustic materials, casework, finished equipment, and similar items.
	I. Division 09 - High-Performance Coatings:  For use on exterior metal surfaces and on interior where specified.

	1.3 REFERENCES
	A. ASTM D 16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications; current edition.
	B. ASTM D 523 - Standard Test Method for Specular Gloss; current edition.
	C. MPI APL - Approved Products List; Master Painters Institute; current edition.
	D. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural Coatings; U.S. Environmental Protection Agency; current edition.
	E. GreenSeal GS-11 - Architectural Paints
	F. USGBC LEED-NC - LEED Green Building Rating System for New Construction and Major Renovations; U.S. Green Building Council; Version 3.0, 2009.

	1.4 DEFINITIONS
	A. "Paint":  Coating systems including primers, emulsions, enamels, stains, sealers and fillers, and other applied materials used as prime, intermediate, or finish coats.
	B. Conform to ASTM D 16 for interpretation of terms used in this section.
	C. Measurement of specular gloss: ASTM D 523.
	D. Dry Film Thickness (DFT): Measurement in accordance with ASTM test standard for type of coating and substrate.

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Product Data:  For each product indicated.
	1. Material Schedule:  Submit complete schedule of paint materials that Contractor proposes to use, including brand name of manufacturer and quality type of each material for use on project.
	a. Architect will not entertain applicator's claims that material specified is unsuited to producing first class work unless such claim is made, in writing, with product data submittal on manufacturer’s letter head.
	b. Obtain acceptance of materials list before ordering materials.
	c. Architect will provide color schedule to Contractor listing paint colors selected. Architect will make color selections from color systems of accepted paint company. If materials of other manufacturers are used, colors shall match those selected.


	D. Selection Samples:  For each type of finish-coat material indicated. Submit 2 sets of full range of colors available in each of proposed products, for Architect's use in preparing color selections.  Prepare and deliver to Architect 2 identical sets...
	E. Verification Samples: Submit two painted samples, illustrating selected colors and textures for each color and system selected with specified coats cascaded. Submit on gypsum board with cut edges taped, 12 x 12 inch in size.
	1. Submit textured coatings if required to match existing surfaces.

	F. Resubmit samples until required color, specular gloss, and texture are achieved.
	G. Quality Assurance/Control Submittals: Submit following for Project record. Architect's response is not required.
	1. Certification of Compliance with V.O.C. Regulations: Submit Certification by manufacturer that products supplied comply with Regulations of the state in which the project is located and other local regulations controlling use of volatile organic co...
	2. Qualification Data: Submit Applicator's data demonstrating experience and certifying approval of manufacturer.
	3. Manufacturer's Instructions: Indicate special surface preparation procedures.

	H. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	5. Coating Maintenance Manual: Upon conclusion of the project, the contractor in conjunction with the paint manufacturer or supplier shall furnish a coating maintenance manual such as Sherwin-Williams “Custodian Project Color and Product Information” ...


	1.6 QUALITY ASSURANCE
	A. Mockups
	1. Benchmark Samples (Mockups):  Provide a full-coat benchmark finish sample for each type of coating and substrate required.  Architect shall designate a full room for sample mock-up in each phase of work.  Accepted mock-up may remain as part of the ...
	a. Wall Surfaces:  Provide samples on at least 100 square feet.
	b. Small Areas and Items:  Architect shall designate items or areas as required.
	c. Final approval of colors will be from benchmark samples.


	B. Qualifications
	1. Manufacturer:  Minimum five (5) years of documented successful experience in manufacturing quality paint and finish materials for commercial applications.
	2. Applicator:  Minimum five (5) years of documented successful experience in applying commercial coating systems similar to materials specified, and minimum (3) completed commercial applications, within the last two years, of paint materials similar ...

	C. Regulatory Requirements
	1. VOC Compliance:  All paint products shall comply with local jurisdiction requirements where project is located (New Jersey) for Volatile Organic Compound (VOC) content.

	D. Pre-installation Conference: Attend conference with General Contractor, paints and coatings installer, high- performance coatings system installer, and coatings manufacturers' representatives, Owner’s representative.
	1. Schedule pre-installation conference to occur immediately before or after regularly scheduled Progress Meeting.
	2. Verify that all parties clearly understand where materials specified in this section and in Division 09, High Performance Coatings, are to be used.
	3. Review other sections of these specifications in which paint primers are to be provided to ensure compatibility of total coatings system for various substrates. Request from Contractor information or characteristics of such primer materials to ensu...
	4. Advise Contractor of any known condition that will affect quality of work and which cannot be put into acceptable condition through preparatory work as included under Preparation.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver all paints, varnishes, enamels, lacquers, stains, paste fillers, and similar materials to Site in original containers, with seals unbroken and the labels intact.  Provide labels with following information:
	1. Manufacturer's name
	2. Type of paint (i.e., alkyd, latex, etc.) including contents by volume for major pigment and vehicle
	3. Brand name, lot number, brand code (if any), and color designation
	4. Coverage and drying time
	5. Surface preparation
	6. Clean up procedures
	7. Mixing and reducing instructions
	8. Do not bring empty containers bearing name or brand of any manufacturer upon premises for mixing of paint unless labels are cancelled and containers are closely marked as to contents.

	B. Storage and Protection:  Store all materials in single place approved by Architect.  Keep storage place neat and clean.  Make good all damage to it or its surroundings, occurring during its use as storage place.  Remove all soiled or used rags, was...
	1. Storage Temperature (unless otherwise recommended by paint manufacturer):  Minimum 45 Degrees F. to maximum 90 Degrees F.


	1.8 PROJECT CONDITIONS
	A. Environmental Conditions:  Comply with following minimum temperature requirement, unless otherwise recommended by paint manufacturer.  Provide continuous heating and ventilation as required to maintain surface and ambient temperatures as noted belo...
	B. Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient temperature of 45 Degrees F.  Maintain storage containers in a clean condition, free of foreign materials and residue.
	C. Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are between 50 and 90 Degrees F unless otherwise indicated in writing by manufacturer.
	D. Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are between 45 and 95 Degrees F unless otherwise indicated in writing by manufacturer.
	E. Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at temperatures less than 5 Degrees F above the dew point; or to damp or wet surfaces.
	F. Lighting:  Provide minimum 80 foot candle light level at mid-height of substrate surface.

	1.9 EXTRA MATERIALS
	A. Furnish extra paint materials from the same production run as the materials applied and in the quantities described below.  Package with protective covering for storage and identify with labels describing contents.  Deliver extra materials to Owner.
	1. Division 01 - Product Requirements, for additional provisions.
	2. Label each container with color and type in addition to manufacturer's label.
	3. Quantity:  (5) five percent, but not less than 1 gallon or 1 case, as appropriate, of each material and color applied.  Store where directed.


	1.10 WARRANTY
	A. See Division 01 - Closeout Submittals, for additional warranty requirements.
	1. Provide five year manufacturer's material warranty.



	PART 2 -  PRODUCTS
	2.1 PAINTS AND COATINGS - GENERAL
	A. Paints and Coatings: Ready mixed, except field-catalyzed coatings. Prepare pigments:
	1. To a soft paste consistency, capable of being readily and uniformly dispersed to a homogeneous coating.
	2. For good flow and brushing properties.
	3. Capable of drying or curing free of streaks or sags.
	4. Color and Sheen:  As selected by Architect from manufacturer’s full line of standards.

	B. Product Quality: Provide products listed on MPI Approved Products List, http://www.mpi.net/mpi/approved/index.htm, for application indicated. Where possible, provide materials of single manufacturer. Paint- material containers not displaying manufa...
	1. Material Compatibility: Provide block fillers, primers, and finish-coat materials that are compatible with one another and with substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing and f...
	2. Coating Thickness: Product list below includes manufacturers' recommended minimum dry  film thickness (DFT) for each product and application.


	2.2 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles.
	B. Single Source Responsibility:  Provide paint materials produced by single manufacturer for all surfaces indicated.
	1. As a basis of design products have been specified around, Sherwin-Williams Co. (Sherwin-Williams).

	C. Other Manufacturers' that are acceptable include the following:
	1. Benjamin Moore & Co. (Benjamin Moore).
	2. PPG Industries, Inc. (Pittsburgh Paints).
	3. MAB Paints
	4. Or approved equal.


	2.3 PAINT MATERIALS, GENERAL
	A. Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are compatible with one another and with the substrates indicated under conditions of service and application, as demonstrated by manufacturer based on testing ...
	1. Review other selections of the project manual to insure compatibility of prime and finish coats with shop coats for other coatings specified elsewhere.
	2. Notify Prime Contractor and Architect in writing of any anticipated problems using painting systems indicated.
	3. Notify Prime Contractor and Architect in writing of any product changes or updates that may have occurred by the manufacturer.

	B. Painting Materials:  Provide “best quality” grade of painting materials with identification on containers as such which have not badly settled, caked or thickened in the container and which can be readily dispersed with paddle to smooth consistency.
	1. Mix colors before delivering paint materials to job site, unless otherwise recommended by paint manufacturer.
	2. Provide thinning materials and tinting materials as recommended by paint manufacturer for products to be thinned or tinted.

	C. Material Quality:  Provide manufacturer's best-quality paint material of the various coating types specified that are factory formulated and recommended by manufacturer for application indicated.  Paint-material containers not displaying manufactur...
	D. Colors:  Provide colors as scheduled or if not scheduled as selected by Architect from manufacturer’s full range of colors for each product indicated.  Provide computer-matched colors for all selections made from other than specified and approved p...
	1. Accent Colors:  Provide for approximately 25 percent of painting work to use accent colors. Provide one additional finish coat on all surfaces receiving accent colors.  Apply accent colors where directed by Architect.  Colors and locations provided...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Prior to paint application, carefully examine all surfaces to be painted for defects and other conditions which cannot be corrected by surface preparation procedures indicated in this section or recommended by paint material manufacturer, and which...
	1. Notify Prime Contractor in writing, with copies to the Owner’s Representative and Architect, of any such defects and conditions, and do not proceed with painting until unsatisfactory conditions have been corrected in a manner acceptable to Applicat...
	2. Defects and other conditions include, but are not limited to:
	a. Incompatibilities of existing paint materials with new paint materials to be applied.
	b. Deterioration of existing surfaces, including peeling of existing paint, moisture, scale, dirt, rust or similar conditions.

	3. Test shop-applied primer for compatibility with subsequent cover materials.

	B. Measure moisture content of surfaces using electronic moisture meter. Do not apply finishes unless moisture content of surfaces are below following maximums:
	1. Plaster and Gypsum Wallboard: 8 percent.
	2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent.


	3.2 PREPARATION
	A. Protection:  Due to the nature of some of the existing finishes to remain and not be repainted, contractor shall endeavor to keep existing wall paint finishes designated to remain in good condition by masking off prior to start of demolition within...
	B. Surface Preparation:  Perform preparation and cleaning procedures in strict accordance with paint manufacturer’s instructions and as herein specified, for each particular substrate condition.
	1. Remove all hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items in place not to be finish painted, or provide surface-applied protection prior to surface preparation and painting operations.  Remove, if ne...
	2. Clean surfaces to be painted before applying paint or surface treatments.   Remove oil and grease prior to mechanical cleaning.  Schedule cleaning and painting so that contaminants from cleaning process will not fall onto wet, newly painted surfaces.
	a. Clean floors adjacent surfaces, as well as surfaces to be painted, before beginning paint application.
	b. Allow surfaces to properly dry before beginning paint application and protect from dampness.
	c. Remove mildew and neutralize surface in accordance with paint material manufacturer’s recommendations.


	C. Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer’s written instructions for each particular substrate condition and as specified.
	1. Provide barrier coats over incompatible primers or remove and re-prime.
	2. Cementitious Materials:  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents.  Roughen as required to remove glaze.  If hardeners or sealers have been used to improve curing, use mechanical methods of surface preparation.
	3. Ferrous Metals:  Clean un-galvanized ferrous-metal surfaces that have not been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning methods that comply with SSPC’s recommendations.
	a. Blast steel surfaces clean as recommended by paint system manufacturer and according to SSPC-SP 10/NACE No. 2.
	b. Treat bare and sandblasted or pickled clean metal treatment wash coat before priming.
	c. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, clean with solvents recommended by paint manufacturer, and touch up with some primer as the shop coat.

	4. Galvanized Surfaces:  Clean galvanized surfaces with no petroleum-based solvents so surface is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated from coil stock by mechanical methods.
	5. Aluminum Surfaces (scheduled for paint finish):  Remove surface contamination by steam or high-pressure water.  Remove oxidation with acid etch and solvent washing.  Apply etching primer immediately following cleaning.
	6. Copper Surfaces
	a. Natural Oxidized Finish:  Remove contamination by applying oxidizing solution of copper acetate ammonium chloride in acetic acid.  Rub on repeatedly for required effect.  Once effect is attained, rinse surfaces with clear water and allow drying.
	b. Paint Finish:  Remove contamination by steam, high-pressure water, or solvent washing. Apply vinyl etch primer immediately following cleaning.

	7. Gypsum Drywall:  Fill all minor irregularities with spackling paste and sand to smooth, level surface. Exercise care to avoid raising nap of paper.
	8. Cementitious Materials:  Prepare cementitious surfaces of concrete, concrete block, cement plaster, and cement board to be painted by removing all efflorescence, chalk, dust, grease, oils, and by roughening as required to remove glaze. When recomme...
	a. Determine alkalinity and moisture content of surfaces to be painted by performing appropriate tests.  If surfaces are found to be sufficiently alkaline to cause blistering and burning of finish paint, correct before application of paint.  Do not pa...


	D. Paint Material Preparation: Mix and prepare paint materials according to manufacturer's written instructions.
	1. Maintain containers used in mixing and applying paint in clean condition, free of foreign materials and residue.
	2. Stir material before application to produce mixture of uniform density. Stir as required during application. Do not stir surface film into material. If necessary, remove surface film and strain material before using.
	3. Use only thinners approved by paint manufacturer and only within recommended limits.


	3.3 APPLICATION
	A. Surfaces: If surfaces are not in proper condition for painting, repair, rebuild or refinish before proceeding with work. Be responsible for poor work caused by improper surfaces. Application of first coat does not relieve responsibility for base.
	1. Apply products in accordance with manufacturer's instructions.
	2. Factory Primed Surfaces: Finish with materials compatible with primer.

	B. Apply products in accordance with manufacturer's instructions.  Secure color schedules before applying paint or finish.  Tint primer and undercoater to different shade than finish coat, however ensure that primer or undercoater are compatible with ...
	1. Test for compatibility of finish coats and previously applied prime coats unless compatibility is known.  Test existing paint materials as required insuring compatibility with new materials.
	2. Apply materials in sufficient quantity to insure complete coverage and hide. Provide and apply additional coats until paint film is uniform in finish, color, appearance and coverage.

	C. Exposed Surfaces:  Include areas visible when permanent or built-in fixtures, grilles, convector covers, covers for finned-tube radiation, and similar components are in place.  Extend coatings in these areas, as required, to maintain system integri...
	1. Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.  Before final installation of equipment, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	2. Paint interior surfaces of ducts with a flat, non-specular black paint where visible through registers or grilles.
	3. Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
	4. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.
	5. Finish interior of wall and base cabinets and similar field-finished casework to match exterior unless otherwise indicated on contract documents.

	D. Sand lightly between each succeeding enamel or varnish coat.
	E. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.
	1. Omit primer over metal surfaces that have been shop primed and touchup painted.
	2. If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until paint film is of uniform finish, color, and appearance.

	F. Application Procedures:  Apply paints and coatings by brush, roller, or other applicators according to manufacturer's written instructions.
	G. Minimum Coating Thickness:  Apply paint materials no thinner than manufacturers recommended spreading rate.  Provide total dry film thickness of the entire system as recommended by manufacturer for each paint system used on project.
	H. Doors and Frames:
	1. For metal door tops and bottoms and frame tops, finish with same number of paint coats and color as face of frames and doors.

	I. Finishing Mechanical And Electrical Work
	1. Refer to Mechanical and Electrical Divisions for schedule of color coding of equipment, duct work, piping, and conduit.
	2. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical components and paint separately.
	3. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed prior to finishing.
	4. This DIVISION 09 includes, but is not limited to, painting of following mechanical and electrical work in spaces including mechanical and electrical rooms unless otherwise indicated in contract drawings:
	a. Convector covers, roof top air handling unit, and fan housings, visible or exposed sheet metal ducts, visible ferrous or insulation covered pipe in finished spaces.
	b. Fire extinguisher cabinets (not cabinet interiors), metal access doors, and grilles or registers.
	c. Exposed electric raceways including wire mold, fittings, supports, and boxes in finished spaces.
	d. Inside of ductwork behind wall and ceiling grilles or registers.

	5. Use materials and number of coats scheduled in this section for surfaces involved.  Comply with additional requirements in Mechanical and Electrical DIVISIONS as required.
	6. Painting of mechanical construction in mechanical rooms included in Heating, Ventilating and Air Conditioning Work and Plumbing Work as indicated in those respective DIVISIONS.

	J. Exterior Painting:  Comply with the requirements of Division 09 High Performance Coating Systems work. Comply with preparation, mixing, and application instructions of paint material manufacturer for paints and substrates indicated.
	K. Block Fillers:  Apply block fillers to concrete masonry units at a rate to ensure complete coverage with pores filled.
	L. Prime Coats for Unfinished Materials:  Before applying finish coats, apply a prime coat, as recommended by manufacturer of finish coats, to material that is required to be painted or finished and that has not been prime coated by others.  Recoat pr...
	1. For Material Which Received Shop Applied Prime Coats:  Before applying finish coats, test existing prime coats to ascertain acceptable finish surface as recommended by manufacturer of finish coats.  If shop applied prime coat is unacceptable to rec...

	M. Pigmented (Opaque) Finishes:  Completely cover surfaces as necessary to provide a smooth, opaque surface of uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface ...
	N. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even luster.  Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, nail holes, or other surface imperfections.
	O. Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave no evidence of rolling, such as laps, irregularity in texture, skid marks, or other surface imperfections.

	3.4 CLEANING AND PROTECTING
	A. At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint materials from Project site.
	B. Protect work of other trades, whether being painted or not, against damage from painting.  Correct damage by cleaning, repairing or replacing, and repainting, as approved by Architect.
	C. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting operations, remove temporary protective wrappings provided by others to protect their work.
	1. After work of other trades is complete, touch up and restore damaged or defaced painted surfaces.  Comply with procedures specified in PDCA P1.


	3.5 PAINT SCHEDULE
	A. Surface Not Receiving Coating - Unless otherwise specified, do not apply coatings to following surfaces:
	1. Pre-finished wall panels, partitions, and ceiling tile.
	2. New items with undamaged factory-applied final finish.
	3. Concealed ducts, pipes, and conduit.
	4. "S" - Shop Coat:  Refer to appropriate section of Project Manual.  Inspect shop coat and touch up prior to finish coat application to prevent finish coat contacting bare steel.  All exposed structural steel in finished areas is to be painted per sc...

	B. For surfaces not listed in schedule, paint items in accordance with the manufacturers finishing requirements or the trade industry standard for that material.
	C. Refer to High Performance Coatings for the Following items:
	1. Interior Work:  To receive high performance coatings refer to Division 09 - High Performance Coating Systems.  Interior materials include but are not limited to the following:
	a. Structural Steel and Steel Joists, Galvanized Steel and Non-Ferrous Metal (Wet locations such as wash bay , etc…)
	b. Concrete Floors – Rooms where scheduled (Slip-Resistant)

	2. Exterior Work:  To receive high performance coatings refer to Division 09 - High Performance Coating Systems.  Exterior materials include but are not limited to the following:
	a. Exposed Structural Steel and Exposed Miscellaneous Metal
	b. Galvanized Steel
	c. Cast Iron material
	d. Steel Doors and Frames In Exterior Walls - Including Glazing Frames (Ferrous)


	D. Exterior Work:
	1. Plywood Trim -  Non Bleeding Woods / Electrical Panels
	a. 1st Coat
	1) Sherwin Williams:     Exterior Latex Wood Primer B42W8041

	b. 2nd and 3rd Coats
	1) Sherwin Williams: A-100 Exterior Latex Satin (A82) or Gloss (A8)


	2. Exterior Stain – On Precast Concrete Panels (Color as selected by Architect)
	a. 1st and 2nd Coats
	1) Sherwin Williams: H&C Concrete Stain Water Based

	b. 3rd Coat
	1) H&C Super V Water Repellent
	2) Apply to stained surface after stain has completely dried.  Remove masking surface protection at conclusion of application.



	E. Interior Work:
	1. Hollow Metal Doors and Frames, Including Glazing Frame
	a. 1st Coat
	1) Sherwin Williams: Pro Industrial Pro-Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial HP Acrylic, B66-600


	2. Exposed Miscellaneous Metals (Unless otherwise noted in High Performance Coatings)
	a. 1st Coat
	1) Sherwin Williams:    Pro Industrial Pro Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial HP Acrylic, B66-600


	3. Exposed Miscellaneous Metals – Deep Tone Accent Colors (Unless otherwise noted in High Performance Coatings)
	a. 1st Coat (Must use Tinted Primer)
	1) Sherwin Williams: Pro Industrial Pro-Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams:     Pro Industrial HP Acrylic, B66-600


	4. Exposed Galvanized Steel Deck
	a. 1st Coat
	1) Sherwin Williams: Pro Industrial Waterborne Acrylic Dry Fall Eggshell B42 Series

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial Waterborne Acrylic Dry Fall Eggshell B42 Series


	5. Exposed Galvanized Steel Deck - Deep Tone Accent Colors
	a. 1st Coat (Must use Tinted Primer)
	1) Sherwin Williams: Pro Industrial Pro Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial HP Acrylic, B66-600


	6. Exposed Structural Steel and Joists - Deep Tone Accent Colors (Unless otherwise noted in High Performance Coatings)
	a. 1st Coat (Must use Tinted Primer)
	1) Sherwin Williams: Pro Industrial Pro Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial HP Acrylic, B66-600


	7. Galvanized Metal (Unless otherwise noted in High Performance Coatings)
	a. 1st Coat
	1) Sherwin Williams: Pro Industrial Pro Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial HP Acrylic, B66-600


	8. Gypsum Drywall
	a. 1st Coat
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Primer, B28-2600

	b. 2nd and 3rd Coats  (EGGSHELL)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Eg-shel, B20-2600


	9. Gypsum Drywall – Deep Tone Accent Color
	a. 1st Coat (must use Tinted Primer, more than 2 Finish Coats may be required)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Primer, B28-2600

	b. 2nd and 3rd Coats  (EGGSHELL)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Eg-Shel, B20-2600


	10. Gypsum Drywall – Corridors, Toilets and Locker Rooms
	a. 1st Coat
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Primer, B28-2600

	b. 2nd and 3rd Coats  (EGGSHELL)
	1) Sherwin Williams: Pro Industrial Pre-Catalyzed WB Epoxy, K45


	11. Concrete Masonry
	a. 1st Coat
	1) Sherwin Williams: Loxon Block Surfacer, A24-200

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex S.Gloss, B31-2600


	12. Concrete Masonry – Deep Tone Accent Colors
	a. 1st Coat (must use Tinted Primer, more than 2 Finish Coats may be required)
	1) Sherwin Williams: Loxon Block Surfacer, A24-200

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex S.Gloss, B31-2600


	13. Concrete Masonry – Field areas and Deep Tone Accent Colors - Corridor
	a. 1st Coat
	1) Sherwin Williams: Loxon Block Surfacer, A24-200

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Pro Industrial Pre- Catalyzed WB Epoxy, K45 / K46.


	14. Concrete – Not Intended for Floors
	a. 1st Coat
	1) Sherwin Williams: Loxon Concrete & Masonry Primer A24W8300

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex S Gloss, B31-2600


	15. Concrete – Deep Tone Accent Colors, Not Intended for Floors
	a. 1st Coat (must use Tinted Primer, more than 2 coats may be required)
	1) Sherwin Williams: Loxon Concrete & Masonry Primer A24W8300

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex S.Gloss, B31-2600


	16. Pipe Covering (Unless otherwise noted in the MEP Sections)
	a. 1st Coat
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Primer, B28-2600

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex S.Gloss, B31-2600


	17. Pipe covering – Deep Tone  Accent Colors (Unless otherwise noted in the MEP Sections)
	a. 1st Coat (must use Tinted Primer, more than 2 coats may be required)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Primer, B28-2600

	b. 2nd and 3rd Coats  (SEMI-GLOSS)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex S.Gloss, B31-2600.


	18. Pipe Supports and Hangers (Unless otherwise noted in the MEP Sections)
	a. 1st Coat
	1) Sherwin Williams: Pro Industrial Pro Cryl Universal WB Primer, B66-310
	2) Enamel 90-712

	b. 2nd and 3rd Coats  (EGGSHELL)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Eg-shel, B20-2600


	19. Aluminum
	a. 1st Coat
	1) Sherwin Williams: Pro Industrial Pro Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (EGGSHELL)
	1) Sherwin Williams: Promar 200 Zero VOC Interior Latex Eg-Shel, B20-2600


	20. Steel Piping (Unless otherwise noted in the MEP Sections)
	a. 1st Coat
	1) Sherwin Williams: Pro Industrial Pro Cryl Universal WB Primer, B66-310

	b. 2nd and 3rd Coats  (EGGSHELL)
	1) Sherwin Williams:    Pro Industrial HP Acrylic, B66-600






	099111 - High Performance Coatings - TMD5 - MUB - phD
	PART 1 -   GENERAL
	1.1 SUMMARY
	A. Section Includes, but is not limited to the following:
	1. High performance coatings.
	2. Special preparation of surfaces.
	3. Paint metal fabrications exposed to weather or imbedded in concrete or masonry.
	4. Concrete floor patching and leveling products.
	5. Paint all surfaces specifically included to receive special coating system.  Includes, but is not limited to:
	a. Exterior hollow metal door and frame units, including interior face surfaces.
	b. Exterior Structural steel beams and columns, and other surfaces required to be coated on exterior of building.
	c. Exterior metal fabrications not pre-finished.  Includes steel bollards, exposed structural steel members, exterior railings not pre-finished, etc.
	d. All exterior surfaces specifically included to receive painted finish (high-performance coating system).
	e. Exposed interior and exterior mechanical piping color coding and stencil painting.
	f. Exposed exterior mechanical equipment and ductwork painting.
	g. Interior stair tower metal members, metal handrails and balusters.
	h. Interior handrails and guardrails not pre-finished.
	i. Exposed steel pipe guards and steel column corner guards in project areas.

	6. Exclusions:  In addition to material obviously not requiring special coating systems such as stainless steel, plastic laminate, glass, flooring, tile, etc.  Do not finish:
	a. Surfaces indicated by finish schedule to remain unfinished.
	b. Factory finished surfaces indicated to be factory finished.
	c. Aluminum with anodized or baked-on finish.
	d. Finish hardware, except hardware with USP finish.
	e. Electrical devices, fixtures, and trim except as noted herein.
	f. Equipment such as mechanical, and electrical equipment located inside equipment rooms.
	g. Concealed ducts and piping.

	1. DIVISION 03 – Cast in Place Concrete
	2. DIVISION 03 – Precast Concrete Panels
	3. DIVISION 04 - Unit Masonry
	4. DIVISION 05 - Structural Steel
	5. DIVISION 05 - Steel Joists
	6. DIVISION 05- Miscellaneous Metal
	7. DIVISION 08- Steel Doors and Frames
	8. DIVISION 09- Gypsum Board
	9. DIVISION 09 – Painting
	10. Mechanical and Electrical:  Exterior equipment, supports and hangers for Mechanical and Electrical equipment.


	1.2 REFERENCES
	A. Reference Standards comply with following:
	1. ASTM D 16 - Standard Terminology for Paint, Coatings, Materials, and Applications; current edition.
	2. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials; current edition.
	3. ASTM C 3359 - Standard Test Methods for Measuring Adhesion by Tape Test; current edition.
	4. FS TT-C-535 - Coating, Epoxy, Two Component, for Interior Use on Metal, Wood, Wallboard, Painted Surfaces, Concrete and Masonry; Federal Specifications and Standards; current edition.
	5. FS TT-C-542 - Coating, Polyurethane, Oil-Free, Moisture Curing; Federal Specifications and Standards; current edition.
	6. FS TT-C-555 - Coating, Textured (For Interior and Exterior Masonry Surfaces); Federal Specifications and Standards; Revision B, 1973; current edition.
	7. FS TT-E-496 - Enamel:  Heat-Resisting (400 degrees F.), Black; Federal Specifications and Standards; current edition.
	8. FS TT-P-28 - Paint, Aluminum, Heat Resisting (1200 degrees F.); Federal Specifications and Standards; current edition.
	9. GSA CID A-A-3120 - Paint: for Swimming Pools; Federal Specifications and Standards; current edition.
	10. GSA CID A-A-3054 - Paint: Heat Resisting (204 deg C); Federal Specifications and Standards; current edition.
	11. SSPC (PM2) - Steel Structures Painting Manual, Vol. 2, Systems and Specifications; current edition.
	12. SSPC-SP 1 - Solvent Cleaning; 1982 (Part of Steel Structures Painting Manual, Vol. Two).
	13. SSPC-SP 2 - Hand Tool Cleaning; Society for Protective Coatings; current edition.
	14. SSPC-SP 3 - Power Tool Cleaning; Society for Protective Coatings; current edition.
	15. SSPC-SP 5 - White Metal Blast Cleaning; Society for Protective Coatings; current edition.
	16. SSPC-SP 6 - Commercial Blast Cleaning; Society for Protective Coatings; current edition.
	17. SSPC-SP 7 - Brush-Off Blast Cleaning; Society for Protective Coatings; current edition.
	18. SSPC-SP 10 - Near-White Blast Cleaning; Society for Protective Coatings; current edition.
	19. SSPC-SP 11 - Power Tool Cleaning to Bare Metal; Society for Protective Coatings; current edition.
	20. SSPC-Paint 16 - Coal Tar Epoxy-Polyamide Black (or Dark Red) Paint; Society for Protective Coatings; current edition.
	21. SSPC-Paint 17 - Chlorinated Rubber Inhibitive Primer; Society for Protective Coatings; current edition.
	22. SSPC-Paint 18 - Chlorinated Rubber Intermediate Coat Paint; Society for Protective Coatings; current edition.
	23. SSPC-Paint 19 - Chlorinated Rubber Topcoat Paint; Society for Protective Coatings; current edition.


	1.3 PERFORMANCE REQUIREMENTS
	A. Provide coating systems that meet the following minimum performance criteria, unless more stringent criteria are specified:
	1. Surface Burning Characteristics:  Flame spread / Smoke developed index of 0/0, maximum, when tested in accordance with ASTM E 84.
	2. Lead Content:  None


	1.4 SYSTEM DESCRIPTION
	A. Design Requirements
	1. Compatibility and Coordination: Provide coating materials, equipment, and accessories which are compatible with each other and with surfaces to be coated.  Insure compatibility of finish coats with prime coats, prime coats with surfaces to be paint...
	2. Review other sections of Project Manual to insure compatibility of prime and finish coats with shop coats or other coatings specified elsewhere.
	3. Notify Prime Contractor and Architect in writing of any anticipated problems using coating systems specified.


	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer's product specifications for each specified coating, including recommended cleaning and maintenance instructions, solids by volume, recommendations for mixing, thinning and curing, and manufacturer's Material Safe...
	C. Color Charts:  In duplicate, for all special coatings.  Submit additional color charts to Owner at end of project.
	D. Samples:  Submit (2) sets of samples demonstrating manufacturer's full range of colors available for each specified coating for Architect color selection.  Prepare and deliver (2) identical sets of samples of each selected color in 8-1/2 inches x 1...
	E. Material List:  Immediately after award of contract submit letter listing brand and quality of each material for use on project.
	1. Claims by applicator concerning unsuitability of any material specified or his inability to produce first class work with same will not be entertained unless such claim is made, in writing, with material list submittal.  Provide an alternative mate...
	2. Obtain acceptance of materials list before ordering materials.

	F. Special Coating System Schedule:  In a form closely resembling the one herein outlining type of special coating to be used for each category, its application and color.  Colors shall be as shown, scheduled and approved by Owner and Architect.
	G. Quality Control Submittals:
	1. Certificates:  Submit manufacturer's certified test reports indicating results of testing in accordance with performance requirements specified in Part 2 below.
	2. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer (where applicable) indicating compliance with applicable “Qualifications” requirements specif...
	3. Installer Experience Listing:  Submit list of completed projects using products proposed for this Project, including owner’s contact and telephone number for each project, demonstrating compliance with applicable “Qualifications” requirements speci...
	4. Manufacturer's Installation Instructions:  Indicate special procedures and perimeter conditions requiring special attention.
	5. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.
	a. Certify that all coating materials conform to all current State and Federal air pollution emission laws.
	b. Certify that all coating materials conform to all current Federal Regulations relating to hazardous materials content.


	H. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Where possible provide proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	I. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	5. Coatings Maintenance Manual: Upon Conclusion of the project with closeout, the contractor in conjunction with the paint manufacturer/supplier shall furnish a coating maintenance manual, such as Sherwin-Williams “Custodian Project Color and Product ...


	1.6 QUALITY ASSURANCE
	A. Qualifications
	1. Manufacturer:  Minimum ten (10) years of experience in manufacturing quality coatings for commercial applications.
	2. Applicator Qualifications:  Minimum ten (10) years of experience in applying coating systems similar to those specified for commercial applications, and approved in writing by coating manufacturer.  Provide a listing of minimum five (5) completed c...

	B. Pre-Installation Conference:  At least 45 days prior to scheduled start of Painting -conduct Pre-Installation Conference as required by Architect; do not begin Painting prior to this conference.
	1. Attendance - Include representatives from at least following organizations:
	a. General Construction Contractor and High Performance Coating Contractor
	b. Coating Manufacturer’s technical representative
	c. Owner
	d. Owner’s Project Representative
	e. Architect

	2. Schedule pre-installation conference to occur immediately before or after regularly scheduled Progress Meeting.
	3. Verify that all parties clearly understand where materials specified in this section and in Division 09, Painting, are to be used.
	4. Review other sections of these specifications in which paint primers are to be provided to ensure compatibility of total coatings system for various substrates.  Contractor to provide schedule indicating product information or characteristics of su...
	5. Review any known condition that will affect quality of work and which cannot be put into acceptable condition through preparatory work as included under Preparation.
	6. Agenda - Include at least following items on conference agenda:
	a. Review of all systems and materials to be used in Coatings installation.
	b. Review and coordination of all substrate preparation and related construction.
	c. Review and modification of Coating System Installer's proposed sequencing of installation.


	C. Regulatory Requirements:
	1. VOC Compliance:  Provide coating products complying with local jurisdiction (New Jersey) requirements for Volatile Organic Compound (VOC) and Ozone Transport Commission (OTC) regulations.


	1.7 MOCK-UP
	A. Provide mock-up of coating on metal railings and steel members a minimum of, 8 feet long by 4 feet wide, illustrating coating, color, and surface sheen, for each specified coating.
	1. Provide mock-up of hollow metal door and frame and steel members, 8 feet long, illustrating coating, color, and surface sheen, for each specified coating.
	2. Items Less than Width Stated Above:  Paint all exposed faces.
	3. Locate where directed by Architect.
	4. Mock-up may remain as part of the Work if approved in advance by Architect.
	5. Accepted mock-up constitutes standard for entire special coating application.
	6. Redo mock up until final approval obtained by Architect.
	7. Cost of mock up to be included in base bid contract cost.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:  Deliver coating materials in original containers with seals unbroken and labels intact with following information:
	1. Manufacturer's Name.
	2. Type of Coating Including Contents by Volume for Major Pigment and Vehicle.
	3. Brand Name, Lot Number, Brand Code (if any), and Color Designation.
	4. Coverage and Drying Time.
	5. Surface Preparation.
	6. Clean-Up Procedures.
	7. Mixing and Reducing Instructions.

	B. Storage and Protection:  Store materials in single location.  Coordinate storage location with Owner and Owner’s representative on site.  Inform Architect of agreed upon storage location at regularly scheduled job meeting.  Keep storage place neat ...
	1. Do not allow coating materials to settle, cake, or thicken in container in manner that inhibits ready dispersion with paddle to smooth consistency.


	1.9 PROJECT/SITE CONDITIONS
	A. Existing Conditions:
	1. Spaces:  Clean before finishing is started.  Do not finish spaces where rubbish has accumulated or while rubbish is being removed.  Finishing not allowed in dusty spaces.
	2. Do not remove rubbish while finish is fresh.
	3. Surfaces:  Dry and clean.
	4. Existing Primed Ferrous Metal Surfaces:  Test as described in Part 3 Article, Examination.

	B. Environmental Requirements:  Comply with manufacturer's recommendations.
	1. Do not install materials when temperature is below 55 degrees F (13 degrees C) or above 90 degrees F (32 degrees C).
	a. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of coating.

	2. Do not apply paint when damp or rainy weather exists, is predicted or anticipated, or when surfaces show evidence of condensation.
	3. Exterior painting not allowed while dust is blowing.
	4. Lighting: Provide minimum lighting level of 80 ft candles measured mid-height at substrate surface.
	5. Restrict traffic from area where coating is being applied or is curing.


	1.10 WARRANTY
	A. Division 01 - Closeout Submittals, for additional warranty requirements.
	1. Correct defective Work within a ten (10) year period after Date of Substantial Completion.
	2. Warranty:  Include coverage for bond to substrate.


	1.11 SEQUENCING
	A. Coordinate scheduling of finish coatings application to succeed installation of structural steel, and purlins.  Any finished material installed prior to painting shall be properly protected.
	B. Prime and finish coat surfaces of lintels that will be concealed after construction in accordance with specification requirements herein prior to erection.

	1.12 MAINTENANCE PRODUCTS
	A. Provide 1 gallon of each color of each type of coating specified, for Owner's maintenance use.
	B. Label each container with manufacturer's name, product number, color number, and room names and numbers where used.
	C. Provide listing of coatings numbers, and lot numbers for each color selected for Owner’s future use.


	PART 2 -   PRODUCTS
	2.1 MANUFACTURERS
	A. As Basis of Design, details and specifications have been based on Sherwin Williams products listed in Coating Schedule by:
	1. Sherwin Williams (S-W) : www.sherwin-williams.com
	a. Other manufacturer’s include:
	1) Tnemec Company, Inc., North Kansas City, Missouri:  www.tnemec.com.
	2) Carboline Company:  www.carboline.com.
	3) PPG Architectural Finishes, Inc.:  www.ppgaf.com.
	4) Or approved equal


	2. Substitutions:  Division 01 – Product Requirements.

	B. Single Source Requirement:  Provide products for each specified function and coating system by a single manufacturer.

	2.2 MATERIALS
	A. Coatings - General:  Provide complete multi-coat systems formulated and recommended by manufacturer for the applications indicated, in the thicknesses indicated; number of coats specified does not include primer or filler coat.
	1. Lead content:  Lead free as required by regulations.
	2. Chromium content, as zinc chromate or strontium chromate:  None.
	3. Maximum volatile organic compound (VOC) content:  As required by applicable regulations.
	4. Colors:  Selected by Architect from manufacturer's standard colors.

	B. High Performance Epoxy Coatings:  Provide "best quality" grade of materials with identification on containers as such; have not badly settled, caked, or thickened in the container; can be readily dispersed with paddle to smooth consistency; and com...
	1. Abrasion Resistance:  (ASTM D 4060, CS-17 Wheel, 1,000 grams) - Not more than 145 mg. loss after 1,000 cycles.
	2. Chemical Resistance:  (FS TT-C-550 C, Paragraph 4.4.6) - No evidence of discoloration, blistering, loss of adhesion or softening with listed solutions.
	3. Humidity:  (FS TT-C-550 C, Para. 4.4.7) - No gloss change of more than 5 percent, no color difference greater than 3 MacAdam units, and no cracking, checking or other deterioration.
	4. Scrubbability:   (Federal Test Method Std. - No. 141, Method 6142, 10000 cycles) - No coating removed; maximum 15 percent gloss change.
	5. Stain Resistance:  (ASTM D 1308)  - Unaffected by following stains after 16 hour spot test - blackberry jam, catsup, "Crisco" oil, lime juice, margarine, mustard, salad dressing, 5 percent sodium hydroxide, "Tide" solution, toothpaste, vinegar.
	6. Steam Resistance:  (10 hrs steam at 250 Degrees F) - Color change no greater than (3) MacAdam units, no gloss change over 5 percent, no blistering, checking, cracking or other deterioration.
	7. Adhesion:  (Cross Cut Tape Test Method 5B, ASTM D 3359) -100 percent retention.
	8. Solids by Volume:  44.0 +/- 2.0 percent (mixed) - Surface Burning Characteristics (ASTM E 84) - 25 or less flame spread; 100 or less smoke development.

	C. Epoxy Coating:  Two coats, epoxy, gloss finish.
	1. Comply with the performance requirements of FS TT-C-535, Type II.
	2. Product:  As recommended by manufacturer for substrate.
	a. Product: Pro Industrial High Performance Epoxy by S-W
	b. Or approved equal

	3. Primers:  As recommended by manufacturer for substrate.
	a. Primer for exterior ferrous metal: Corothane I Galva-Pac Zinc Primer by S-W
	b. Primer for non-ferrous metal:  Macropoxy  646 FC Epoxy by S-W
	c. Or approved equal


	D. High-Build Acrylic Coating:  Two coats, water-base acrylic epoxy, satin finish.
	1. Locations:  Steel doors and frames.
	2. Product characteristics:
	a. Percentage of solids by volume:  42, minimum.
	b. Dry film thickness, per coat:  2, minimum.
	c. Comply with the performance requirements specified above for moderate exposure.
	d. Comply with the performance requirements of FS TT-C-535, Type II.
	e. Products:  As recommended by manufacturer for substrate.
	1) Product: Pro Industrial Hi Bild WB Catalyzed Epoxy by S-W
	2) Or approved equal

	f. Primers:  As recommended by manufacturer for substrate.
	1) Primer for ferrous metal: Macropoxy 646 FC  Epoxy by S-W
	2) Primer for non-ferrous metal: Macropoxy 646 FC Epoxy by S-W
	3) Or approved equal



	E. Urethane Coating:  Two coats, two-part, aliphatic high-build acrylic polyurethane moisture-curing polyurethane, semi-gloss finish.
	1. Product characteristics:
	a. Percentage of solids by volume:  58, minimum.
	b. Dry film thickness, per coat:  2, minimum.
	c. Comply with the performance requirements specified above for moderate exposure.
	d. Comply with the performance requirements of FS TT-C-542, Type I.
	e. Product:  As recommended by manufacturer for substrate.
	1) Product: Acrolon 218 HS Polyurethane by S-W
	2) Or approved equal

	f. Primers:  As recommended by manufacturer for substrate.
	1) Primer for concrete: Kem Cati-Coat HS Epoxy Filler/Sealer by S-W
	2) Primer for ferrous metal: Corothane I Galva-Pac Zinc Primer by S-W
	3) Primer for non-ferrous metal: Macropoxy 646 FC Epoxy by S-W
	4) Or approved equal



	F. High-Build Urethane Coating:  One coat, two-part, acrylic polyurethane, semi-gloss finish.
	1. High-Build Urethane Coating:  Two coats, two-part, acrylic polyurethane, gloss finish.
	2. Product characteristics:
	a. Percentage of solids by volume:  68, minimum.
	b. Dry film thickness, per coat:  3, minimum.
	c. Comply with the performance requirements specified above for moderate exposure.
	d. Comply with the performance requirements of FS TT-C-542, Type I.
	e. Product:  As recommended by manufacturer for substrate.
	1) Product: Acrolon 218 HS Polyurethane by S-W
	2) Or approved equal

	f. Primers:  As recommended by manufacturer for substrate.
	1) Primer for concrete: Kem Cati-Coat HS Epoxy Filler/Sealer by S-W
	2) Primer for Ferrous metal: Macropoxy 646 FC Epoxy by S-W
	3) Primer for non-ferrous metal: Macropoxy 646 FC Epoxy by S-W.
	4) Or approved equal



	G. Polyamide Epoxy Coating:  Two coats, satin finish.
	1. Locations:  lintels located in masonry construction.
	2. Rubber Coating:  Two coats, chlorinated rubber, FS TT-P-95, eggshell finish.
	3. Product characteristics:
	a. Percentage of solids by volume:  56, minimum.
	b. Dry film thickness, per coat:  3, minimum.
	c. Comply with the performance requirements specified above for moderate exposure.
	d. Product:  As recommended by manufacturer for substrate.
	1) Product: Macropoxy 646 FC Epoxy by S-W.
	2) Product: Macropoxy 646 FC Epoxy by S-W.
	3) Or approved equal

	e. Primers:  As recommended by manufacturer for substrate.
	1) Primer for ferrous metal: Corothane I Galva-Pac Zinc Primer by S-W.
	2) Primer for galvanized steel:  Self-priming on non-shop coated substrates.
	3) Primer for ferrous metal for immersion and splash zone service: Corothane I Galva Pac Zinc Primer ( SEE/Consult S-W: Macropoxy 646 PW version for potable water immersion) by S-W
	4) Primer for ferrous metal for atmospheric service: Macropoxy 646 FC  Epoxy by S-W
	5) Or approved equal



	H. Moderate-Heat-Resistant Coating for Ferrous Metal:  Two-coats enamel, GSA CID A-A-3054, formulated for service up to 400 degrees F (204 degrees C), black.
	1. Product characteristics:
	a. Percentage of solids by volume:  68, minimum.
	b. Dry film thickness, per coat:  2.5, minimum.
	c. Comply with the performance requirements specified above for moderate corrosive exposure.
	d. Product: Silverbrite HD Rust Inhibitive Paint (400F) by S-W.
	e. Or approved equal


	I. High-Heat-Resistant Coating for Ferrous Metal:  Two-coats aluminum paint, FS TT-P-28, formulated for service up to 1200 degrees F (650 degrees C).
	1. Product characteristics:
	a. Percentage of solids by volume:  39, minimum.
	b. Dry film thickness, per coat:  1.0, minimum.
	c. Comply with the performance requirements specified above for moderate corrosive exposure.
	d. Product: Silverbrite Hi-Heat Silicone Alkyd Paint (500-1000F) by S-W.
	e. Or approved equal


	J. Phosphatizing Cleaner:  Bio-degradable, water-reducible phosphoric acid and detergent blend:  Clean n' Etch by Great Lakes Laboratories or approved equal.
	K. Concrete Masonry Filler:  Vehicle and resin compatible with topcoats, Portland cement and sand, formulated for application rate of 60 to 80 sq ft per gal; 130 - Enviro Fill manufactured by Tnemec or approved equal.
	L. Masonry Filler: S-W Cement Plex 875 Block Filler by S-W or approved equal.
	M. Primers (factory/shop) Macropoxy 646 FC Epoxy or Recoatable Epoxy Primer by S-W or approved equal.
	N. Primers:  As recommended by coating manufacturer for specific substrate, unless otherwise specified.
	O. Shellac:  Pure, white type.

	2.3 ACCESSORIES
	A. Concrete Floor Patching and Repair Materials acceptable to the manufacturer – (Provide one of the following for patching the conditions encountered on site):
	1. Flash Patching: Portland cement-based self-drying cementitious flash patching material similar to “Ardex SD-F Feather Finish”.
	2. Patching: Portland cement-based self-drying cementitious patching material similar to “Ardex SD-P Insta-Patch”.
	3. Self-Leveling: Portland cement-based cementitious self-leveling material similar to “Ardex K-15”.
	4. Or approved equal


	2.4 MIXING
	A. Mix and thin materials according to manufacturer's latest printed instructions.
	1. Factory Premix Colors:  Before delivering coating materials.  Factory premix all colors as selected by Architect.
	2. Provide colors as selected by Architect from coating manufacturer's full range of colors for each product specified.

	B. Do not use materials beyond manufacturer's recommended shelf life, and do not use mixed materials beyond manufacturer's recommended pot life.


	PART 3 -   EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions by Applicator:  Prior to beginning special coating application, carefully examine all surfaces to receive coatings for defects and other conditions that cannot be corrected by surface preparation procedures specified belo...
	1. Verify that shop-applied primers are compatible substrates.
	2. Cementitious and Concrete Substrates:  Do not begin application until substrate has cured 28 days minimum and measured moisture content is not greater than 16 percent.
	3. Masonry:  Verify masonry joints are struck flush.
	4. Wood:  Do not begin application if substrate has moisture content over 12 percent.
	5. Defects and other conditions include, but are not limited to:
	a. Incompatibility of existing coating materials with new coatings to be applied.
	b. Deterioration of surfaces, including peeling of existing coating, moisture, scale, dirt, rust or similar conditions.
	c. Insure compatibility of specified coating with existing finish by applying coating in unobtrusive location approved by Architect.

	6. Notify General Contractor in writing, with copies to the Owner’s Representative and Architect, of any such defects and conditions, and do not proceed with coating applications until unsatisfactory conditions have been corrected in manner acceptable...


	3.2 PREPARATION
	A. Protection:
	1. Protective Measures:  Provide covers or other appropriate protection measures for adjacent surfaces during application of coatings.
	2. Fixtures:  Remove all hardware, hardware accessories, machined surfaces, plates, lighting fixtures, and similar items in place and not to be coated, or provide surface-applied protection prior to surface preparation and coating application.  After ...

	B. Surface Preparation:  Clean surfaces of loose foreign matter.
	1. Comply with coating manufacturer's surface preparation and surface treatment recommendations.
	2. Remove substances that would bleed through finished coatings.  If un-removable, seal surface with shellac.
	3. Remove and neutralize mildew on surfaces to be painted by scrubbing with a trisodium phosphate type cleaner combined with sodium hypochlorite.  Rinse, and allow to dry before painting.
	4. Dislodge dirt, rust, plaster, nibs, mortar spatter, and other dry material by scraping or brushing.  Remove dust and loose material by brushing, sweeping, vacuuming or blowing with high pressure air.  Remove oil, wax and grease by scraping off heav...
	5. Concrete, Masonry, and Cement Stucco:  Allow new concrete and masonry to cure at least 28 days.  Scrape and grind fins and protrusions flush with surface.  Patch holes and cracks flush with surface.  Rake mortar joints clean.
	6. Plaster:  Allow to cure 28 days.  Remove nibs and other protrusions by scraping flush with surface.  Patch voids and cracks with spackling compound to match texture of surface.
	7. Gypsum Board:  Sand joint compound smooth and flush with surface using fine grit sandpaper.  Fill nicks, scratches, holes and uneven spots with spackling compound and after dry, sand flush with surface.
	8. Non-Ferrous Metal:  SSPC-SP1 Solvent cleaning to remove all contaminants.
	9. Ferrous Metal:  Remove loose rust, mill scale and other foreign matter by hand (SSPC-SP2) or power tool (SSPC-SP3) cleaning and apply specified coating before rusting occurs.
	10. Galvanized Metal/Galvanized Deck:  Remove contaminants and protective mill coating by SSPC-SP1 Solvent Cleaning or steam cleaning.
	11. Concrete Floors:  Prepare by acid etching, whip blasting or mechanical shot blasting as recommended by coating manufacturer.
	a. Patching and Repair of Existing Concrete Floors:  Patch and repair existing floor substrate as required to provide smooth, level surface acceptable to receive new floor coating materials.
	1) Applicator Qualifications:  Ensure patching and repair materials are applied by applicator experienced in application of patching and repair materials and with at least (3) successfully completed applications of similar materials in similar applica...
	2) Coordination:  Ensure proposed patching and repair materials are compatible with new floor coating materials.
	3) Levelness Tolerances:  Apply floor patching and repair materials to provide levelness of floor substrate within at least 1/4 inch in 10 feet, unless more stringent levelness recommended or required by floor coating manufacturer.
	4) Flash Patching:  Apply flash patching material to damaged areas with 1/8 inch or less depressions.
	5) Patching:  Apply patching material to damaged areas with depressions over 1/8 inch deep.
	6) Self-Leveling:  Apply self-leveling material to large damaged areas where flash patching and patching described above cannot provide smooth, level surface acceptable to receive new floor coating materials.



	C. Existing Painted and Sealed Surfaces:
	1. Strip existing paint and coatings from surface.
	2. Remove loose, flaking, and peeling paint.  Feather edge and sand smooth edges of chipped paint.  Follow recommendations of coating manufacturer.
	3. Clean with mixture of trisodium phosphate and water to remove surface grease and foreign matter.
	4. Thoroughly clean and touch up shop applied prime coatings damaged during transportation, construction or installation.  Use repair procedures which insure complete protection of adjacent primer.
	a. Repair methods and equipment may include wire brushing, hand or power tool cleaning or dry air blast cleaning.
	b. In order to prevent injury to surrounding painted areas, blast cleaning may necessitate use of lower air pressure, small nozzle and abrasive particle sizes, short blast nozzle distance from surface, shielding and masking.
	c. If damage is too extensive to touch-up, item shall be re-cleaned and coated or painted.



	3.3 PRIMING
	A. Apply primer to scheduled surfaces, unless specifically not required by coating manufacturer.  Apply in accordance with coating manufacturer's instructions.
	1. Concrete:  Prior to priming, patch with masonry filler to produce smooth surface.
	2. Concrete Masonry Units:  Apply masonry filler to thickness required to fill holes and produce smooth surface; minimum thickness of 60 to 80 sq ft per gal.
	3. Steel:  Shop primed with S-W manufacturer’s zinc rich primer.


	3.4 COATING APPLICATION
	A. Surfaces:  If surfaces are not in proper condition for painting, repair, rebuild or refinish before proceeding with work.  Be responsible for poor work caused by improper surfaces.  Application of first coat does not relieve responsibility for base.
	1. Do not apply any coats on either damp or wet surfaces.
	2. Factory Primed Surfaces:  Finish with materials compatible with primer.

	B. Mix paint to proper consistency.  Apply coatings in accordance with manufacturer's instructions, to thicknesses specified.  Brush out smooth, leaving minimum of brush marks.
	1. Apply in uniform thickness coats, without runs, drips, pinholes, brush marks, or variations in color, texture, or finish.  Finish edges, crevices, corners, and other changes in dimension with full coating thickness.
	2. Allow each coat to dry thoroughly, and in conformance with manufacturer's written time recommendations, before starting application of successive coat.
	3. Sand work between coats on wood and metal.

	C. Application:
	1. Roller Applied:  Where paint or enamel is rolled on, use fine nap roller so nearly flat or orange peel texture is obtained.
	2. Back prime all exposed to view wood trim members with one coat of primer.  At cut ends of wood trim members provide one coat of primer, after sanding cut surfaces and prior to installation.

	D. Number of coats specified and mil-thickness are minimum values acceptable.  No painted area shall be less than values given.
	E. Colors:  Finish coat shall be color as scheduled, or if not scheduled, as selected by Architect.  Tint pigmented undercoats to approximately same shade as finish coat, perceptibly increasing depth of shade in successive coats.
	F. Comply with manufacturer's recommended application instructions for coating materials and surfaces indicated.  Secure color selections before applying coating.  Tint primer and undercoater to different shade than finish coat, however ensure that pr...
	G. Apply materials at specified film thickness by method recommended by coating manufacturer.  Apply sufficient quantity to insure complete coverage and hide.  Provide and apply additional coats until coating film in uniform in finish, color, appearan...
	1. Apply first coat to porous masonry surfaces, concrete, and dense masonry in manner to completely fill voids and surface irregularities.
	2. Allow each coat to dry thoroughly before recoating.  Follow coating manufacturers recommended recoat time.
	3. Cut edges clean and sharp where coating adjoins other materials or colors.


	3.5 ADJUSTING/CLEANING
	A. During coating application, remove all discarded materials, rubbish, can, and rags.
	B. Touch up and restore finish where damaged.  Upon completion of coating application, clean all surfaces spattered with coating materials in accordance with coating manufacturer's recommendations exercising care not to scratch or otherwise damage fin...
	C. Dispose of waste legally and in accordance with local jurisdiction requirements.

	3.6 SCHEDULES OF COATINGS
	A. Surface Not Receiving Coating - Unless otherwise specified, do not apply coatings to following surfaces:
	1. Pre-finished wall panels, partitions, and ceiling tile.
	2. New items with undamaged factory-applied final finish.
	3. Concealed ducts, pipes, and conduit.

	B. High Performance Epoxy Coating Systems – General Use
	1. INTERIOR APPLICATIONS:
	a. Structural Steel and Steel Joists, Galvanized Steel and Non-Ferrous Metal, Roof Deck - Interior Applications: (Exposed to View in a damp wet environment such as a wash bay, etc …)
	1) 1st Coat – At recommended mils DFT.
	a) S-W Macropoxy 646 FC Epoxy, B58-600

	2) 2nd Coat – At  recommended mils DFT, B58-600
	a) S-W Macropoxy 646 FC Epoxy Epoxy


	b. Structural Steel and Steel Joists, Galvanized Steel and Non-Ferrous Metal - Interior Applications: (Exposed to View)
	1) 1st Coat - 2.5 to 3.5 mils DFT.
	a) S-W Macropoxy 646 FC Epoxy or Macropoxy 646 Epoxy

	2) 2nd and 3rd Coats - 2.0 to 3.0 mils DFT.
	a) S-W Macropoxy 646 FC Epoxy


	c. Concrete Floors - Rooms and Corridors (Slip-Resistant) where scheduled
	1) 1st Coat
	a) S-W Armorseal 33 Primer/Sealer

	2) 2nd Coat - Silica Sand #33 Broadcast over 2nd Coat prior to Application of 3rd Coat per Manufacturer’s Instructions.
	a) S-W Armorseal 650 SL/RC 100% Solids Self Leveling Epoxy

	3) 3rd Coat
	a) S-W Armorseal 650 SL/RC 100% Solids Self Leveling Epoxy


	d. Concrete Floors – Janitor Closets (Slip-Resistant) where scheduled
	1) 1st Coat – Silica Sand #33 Broadcast over 1st Coat prior to Application of 2nd Coat per Manufacturer’s Instructions.
	a) S-W Armorseal 33 Primer

	2) 2nd Coat
	a) S-W Armorseal 650 SL/RC 100% Solids Self Leveling Epoxy


	e. Concrete Floors – Mechanical Rooms and Storage Rooms (Slip-Resistant) where scheduled
	1) 1st Coat – Silica Sand #33 Broadcast over 1st Coat prior to Application of 2nd Coat per Manufacturer’s Instructions.
	a) S-W Armorseal 33 Primer

	2) 2nd Coat
	a) S-W Armorseal 650 SL/RC 100% Solids Self Leveling Epoxy.

	3) 3rd Coat
	a) S-W Armorseal 650 SL/RC 100% Solids Self Leveling Epoxy.


	a. Interior Concrete Wall – Mechanical Rooms and a damp wet environment such as a wash bay, pump house, fuel hut, radio hut, etc…
	1) 1st First Coat
	a) S-W Kem Cati Coat HS Epoxy Filler/Sealer @ recommended DFT

	2) 2nd Coat & 3rd Coats
	a) S-W Macropoxy 646 FC Epoxy, B58-600 @ recommended DFT / Coat


	b. Interior Concrete Wall – Lettering and Graphics
	1) 1st First Coat
	a) S-W Kem Cati Coat HS Epoxy Filler/Sealer

	2) 2nd Coat
	a) S-W Acrolon 218 HS Polyurethane  (2 coats over the Kem Cati Coat)


	c. Interior Concrete Floor – Lettering and Graphics
	1) 1st First Coat
	a) S-W Armorseal 1000 HS Floor Epoxy y Filler/Sealer

	2) 2nd Coat
	a) S-W Armorseal HS Polyurethane  Floor Enamel (2 coats)



	2. EXTERIOR APPLICATIONS:
	a. Exposed Structural Steel and Exposed Miscellaneous Metal - Exterior Applications:
	1) 1st Coat
	a) S-W Corothane I Galva-Pac Zinc Primer

	2) 2nd Coat
	a) S-W Macropoxy 646 FC Epoxy

	3) 3rd Coat
	a) S-W Acrolon 218 HS Polyurethane


	b. Galvanized Steel - Exterior Applications:
	1) 1st Coat
	a) S-W Macropoxy 646 FC Epoxy

	2) 2nd Coat
	a) Acrolon 218 HS Polyurethane


	c. Cast Iron material – Exterior Application:
	1) 1st Coat
	a) S-W Macropoxy 646 FC Epoxy

	2) 2nd Coat
	a) Acrolon 218 HS Polyurethane


	d. Exterior cast aluminum or stainless Steel lower drainage spouts - not primed (color to be matched as selected by Architect)
	1) 1st First Coat
	a) S-W DTM Wash Primer

	2) 2nd Coat
	a) S-W Acrolon 218 HS Polyurethane (2 coats over the DTM Wash Primer)



	3. Steel Doors and Frames In Exterior Walls:
	a. General:  Apply two (2) coats of finish on tops, bottoms, and edges of doors not specified to be factory finished. In addition to coating entire exposed frame apply two (2) coats of finish to tops and edges of frames also.
	b. Primer: (unpainted doors only or spot primer) S-W Kem Bond HS Universal Primer
	c. Finish Coats:  Two coats S-W Pro Industrial Hi Bild Catalyzed Epoxy (*)
	Note: (*) Provide a urethane finish for better color and gloss retention.

	4. Metal Doors:  After doors have been fitted and are ready for final hanging, finish four edges of metal doors same as two faces.  Where faces have different finishes, finish edges as directed.
	5. Prime Coated Door Closers and Hardware:  Paint all door closers, removable mullions and prime coated hardware as specified under ferrous, zinc coated or factory primed metal - painted.
	6. Metal Door and Frame Tops:  Apply two (2) coats of finish on tops of doors and frames.
	7. Leave hardware free of paint and in operating condition.
	8. Prime Coated Hinges:  Paint to match door frame to which they are attached.
	END OF SECTION




	101010 - Visual Display Surfaces - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. This Section includes, but is not limited to, the following:
	1.  New “Series 3” Stationary Chalkboard and Tackboard Assemblies, for the following:
	a. Porcelain Enamel Chalkboard.
	b. Markerboards.
	c. Vinyl-Covered Tackboards.
	d. Liquid Chalk Porcelain Enamel Chalkboards as indicated.
	e. Aluminum Trim with Integral Map Rail and Hooks.


	B. Referenced Standards:
	1. American Society for Testing Materials:
	a. ASTM-E 84 Standard Test Method for Surface Burning Characteristics for Building Materials.
	b. ASTM B221 Standard Specification for Aluminum and Aluminum-Alloy Extruded bars, Rods, Wires, Profiles and Tubes.

	2. S-104 Performance Specification for Porcelain Enamel Markerboards and Chalkboards


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Product Data:  Submit manufacturer's printed product literature describing chalkboard, tackboards, liquid chalk writing boards, metal trim, and accessories, including restrictions on markers.  For each type of product indicated.
	D. Shop Drawings: Submit shop drawings for each type of chalkboard and tack board units, including full scale sections of typical trim members and dimensioned elevations, and showing anchors, grounds, reinforcement, accessories, and installation detai...
	1. Show location of panel joints.
	2. Include sections of typical trim members.

	E. Samples:  Submit (3) sets of samples for each type and color of chalkboard, tack board, trim, and accessories required. Provide 12-inch square samples of sheet materials and 12-inch lengths of trim members.  Architect's review of samples will be fo...
	F. Product test reports for surface-burning characteristics of vinyl fabrics.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An authorized representative of manufacturer for installation and maintenance of units required for this Project.
	B. Single Source Responsibility:  All chalkboards, tackboards and associated hardware are furnished by single manufacturer for entire project, unless otherwise acceptable to Architect.
	C. Fire-Test-Response Characteristics:  Provide fabrics with the surface-burning characteristics indicated, as determined by testing identical products per ASTM E 84 by UL or another testing and inspecting agency acceptable to authorities having juris...
	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	E. Pre-installation Conference:  Conduct conference at Project site as required by Architect.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver factory-built visual display boards, including factory-applied trim, completely assembled in one piece without joints, where possible.  If dimensions exceed maximum manufactured panel size, provide two or more pieces of equal length as acce...
	B. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.
	C. Storage and Protection: Store materials protected from exposure to harmful weather conditions and at temperature and humidity conditions recommended by manufacturer.
	D. After opening and inspecting boards for damage, return them to their original crates or cartons for storage and do not uncrate until boards are to be installed.
	E. When uncrated, do not allow boards to lean at an angle against a wall or other objects, or to lie on the floor for any length of time.
	F. Store boards in as close to a vertical position as possible.

	1.6 PROJECT CONDITIONS
	A. Environmental Requirements: Comply with manufacturer’s recommendations for stabilizing area to the approximate normal occupied conditions of interior temperature and humidity.
	B. Verify actual dimensions by field measurement before fabrication; show recorded measurements on shop drawings.
	C. Coordinate field measurements and fabrication schedule with construction progress to avoid construction delays.

	1.7 WARRANTY
	A. Special Warranty for Porcelain-Enamel Face Sheets:  Manufacturer's standard form in which manufacturer agrees to repair or replace porcelain-enamel face sheets that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Surfaces lose original writing and erasing qualities.
	b. Surfaces become slick or shiny.
	c. Surfaces exhibit crazing, cracking, or flaking.

	2. Warranty Period:  (50) Fifty years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. As a basis of design, details and specifications based on specified products by Claridge Products and Equipment, Inc., Harrison, Arkansas – “Series 3” Stationary Chalkboard and Tackboard Assemblies.
	1. Manufacturer's offering products similar to specified products include:
	a. Marsh Industries, Inc, Philadelphia, Ohio – Contractor Series Boards.
	b. Polyvision Corporation, Norcross, Georgia - 500 Series.
	c. Or approved equal


	B. Similar products by other manufacturers may be acceptable, provided similar products comply with specified requirements and sizes as indicated on Drawings.

	2.2 BOARD UNIT ASSEMBLIES
	A. Markerboard Units (DMB):
	1. Liquid Chalk Porcelain Enamel Steel Chalkboards:  Similar to " LCS-II Porcelain Enamel Steel Chalkboards" by Claridge Products and Equipment, Inc.
	a. The surface of the cold rolled steel, specially processed for temperatures used in coating porcelain on steel, is pre-cleaned to ensure bond between the steel and the porcelain surface. After pre-cleaning, during a 3-coat process, both steel surfac...
	b. Smooth, low-gloss, dry-erase porcelain surface for easy writing, clean erasing, and projecting.
	c. Face Sheet:  Min. 24 gauge steel with porcelain enamel finish suitable for use with liquid chalk markers similar to "LCS-II Liquid Chalk Writing System" by Claridge Products and Equipment Inc.
	d. Core Material:  Min. 7/16-inch MDF by Claridge Products and Equipment Inc.
	e. Backing:  Min. 0.015-inch aluminum sheet / moisture barrier backing.


	B. Tackboards (TB):  Similar to "Fabricork Vinyl Bulletin Boards" by Claridge Products and Equipment Inc.
	1. Face Material:  Type II vinyl with cork core material and particleboard backing similar to "Duracore".  Color and pattern as selected by Architect from manufacturer's full range of colors and patterns.
	2. Flammability of Vinyl and Cork Materials (ASTM E-84) - Meet or exceed following requirements:
	a. Flame Spread Less Than 25
	b. Smoke Developed Less Than 450

	3. Assembly Weight: 1 lb. /sq. ft.
	4. Assembly Thickness: Approximately 1/2-inch.
	5. Tackboard vinyl weight: min. 20 oz.

	C. Trim and Accessories:
	1. Trim:  1 1/4-inch aluminum perimeter trim, mitered corners, concealed fasteners with built-in concealed hangers, min. 2-inch angles; similar to Claridge Products and Equipment Inc.
	2. Chalk Trough:  Screw-on aluminum for use over wood grounds; similar to "No. #992 aluminum chalk tray" with screw–on chalk trough end enclosures by Claridge Products and Equipment Inc.
	3. Integral Map Rail:  Provide head trim on chalkboard / tack board assemblies with integral 2-inch wide map rail similar to "Hang Tight Rail System" by Claridge Product and Equipment Inc.
	a. Include min. (2) metal display hooks per 4 ft. of map rail, similar to "No. 76M Spring Clip Map Hook" by Claridge Product and Equipment Inc.
	b. Include min. (1) metal flag holder per room, similar to "No. 76-FH-Flag Holders" by Claridge Product and Equipment Inc. or approved equal.
	c. Map rail to run full length of board width.

	4. Trim and Accessory Finish:  Satin anodized aluminum or as selected by architect from full range of colors and finishes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which chalkboards and tackboards are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Deliver factory-built chalkboard and tack board units completely assembled in one piece without joints, where possible.  Where dimensions exceed panel size, provide 2 or more pieces of equal length, as acceptable to Architect.  When overall dimensi...
	1. Fabricate with minimum number of joints, balanced around center of board, as acceptable to Architect.
	2. Provide mullion-type trim at joints between chalkboard and tack board.
	3. Provide manufacturer's recommended divider bar for vertical joints in chalkboards.

	B. Install chalkboard assemblies in locations and at mounting heights shown on Drawings in accordance with manufacturer's instructions.  Provide all grounds, clips, backing materials, brackets, and anchors, trim and accessories for complete installation.
	C. Do not install boards on damp walls or in damp and humid weather without heat in the building.
	D. Install level and plumb, keeping perimeter trim straight in accordance with manufacturer’s recommendations.
	E. Fastening with Clips and Adhesive:
	1. L-Clip Installation – Use manufacturer recommended “L” shaped aluminum clips to match the frame of the board.  Space clips @ 24” on center max at the top and bottom of the board.
	a. In addition to the “L” clips provide adhesive installation at the marker boards and tackable boards.  Utilize a quality construction adhesive (marker boards and tackable units) to ensure the integrity of the installation.  Apply Two (2) golf ball s...
	b. Provide adhesive to prevent a "hollow" effect and "cupping" of boards when mounted to wall.


	F. Verify that accessories are installed as required for each unit.

	3.3 CLEANING
	A. Remove temporary coverings and protection of adjacent work areas.
	B. Repair or replace damaged installed products.
	C. Clean installed products in accordance with manufacturer’s instructions prior to owner’s acceptance.
	D. Remove construction debris from project site and legally dispose of debris.
	E. At completion of work, clean surfaces and trim in accordance with manufacturer’s recommendations, leaving all materials ready for use.
	F. Comply with waste management and recycling program requirements.

	3.4 PROTECTION
	A. Protect installed product and finish surfaces from damage during construction.



	101400 - Signage - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions apply to this Section.

	1.2 SUMMARY
	A. This Section includes but is not limited to the following:
	1. Interior panel signs.
	2. Interior sign types.
	3. Exterior Dimensional Letters or Exterior Cast Metal Letters.
	4. Exterior signs.
	5. Sign schedule.


	1.3 RELATED SECTIONS
	A. Division 01 – Specifications
	B. Division 03 – Precast Structural Concrete Wall Panels
	C. Division 04 – Unit Masonry
	D. Division 06 - Rough Carpentry
	E. Division 09 – Gypsum Board Assemblies
	F. Division 09 – Tiling

	1.4 DEFINITIONS
	A. ADA-ADA Accessibility Guidelines:  U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Architectural Barriers Act (ABA) Accessibility Guidelin...

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data:  Submit manufacturer's technical data and installation instructions for each type of sign required, including construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of...

	C. Shop Drawings:  Submit shop drawings for fabrication and erection of interior signs, including plans, elevations, and large-scale sections of typical members and other components.  Show mounting methods, grounds, mounting heights, layout, spacing, ...
	1. Provide message list for each sign, including large-scale details of wording, lettering, artwork, and Braille layout.  Photocopies of Design documentation not acceptable.
	2. Verify dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.
	3. Provide message list for each sign, including large-scale details of wording, lettering, artwork, and Braille layout.

	D. Samples:  For each sign material indicated that involves color selection.
	1. Initial Selection:  Submit samples of each color and finish of exposed materials and accessories for interior signs demonstrating manufacturer’s full range of colors and finishes for selection by Architect.
	2. Verification: For each type of sign, submit full-size samples for Architect’s review and verification of color and texture.
	3. Approved samples will not be returned for installation into Project.

	E. Quality Control Submittals
	1. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer (where applicable) indicating compliance with applicable requirements specified below.
	2. Provide signage products from a single source.

	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Provide proposed products, where possible, that are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.6 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Shop that employs skilled workers who custom-fabricate products similar to those required for this Project and whose products have a record of successful in-service performance.
	B. Source Limitations for Signs:  Obtain each sign type indicated from one source from a single manufacturer.
	C. Regulatory Requirements:  Comply with applicable provisions in NJUCC Barrier Free Subcode and ICC/ANSI A117.1, NJ Edition.

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions permit installation of signs in exterior locations to be performed according to manufacturers' written instructions and warranty requirements.
	B. Field Measurements:  Verify recess openings by field measurements before fabrication and indicate measurements on Shop Drawings.

	1.8 COORDINATION
	A. Coordinate placement of anchorage devices with templates for installing signs.

	1.9 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Deterioration of embedded graphic image colors and sign lamination.

	2. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -   PRODUCTS
	2.1 MATERIALS
	A. Steel:
	1. Steel Members Fabricated from Plate or Bar Stock:  ASTM A 529/A 529M or ASTM A 572/A 572M, 42,000-psi (290-MPa) minimum yield strength.
	2. For steel exposed to view on completion, provide materials having flat, smooth surfaces without blemishes.  Do not use materials whose surfaces exhibit pitting, seam marks, roller marks, rolled trade names, or roughness.

	B. Fiberglass Sheet:  Molded, seamless, thermosetting, glass-fiber-reinforced polyester panels with a minimum tensile strength of 15,000 psi (103 MPa) when tested according to ASTM D 638 and with a minimum flexural strength of 30,000 psi (207 MPa) whe...
	C. Acrylic Sheet:  ASTM D 4802, Category A-1 (cell-cast sheet), Type UVA (UV absorbing).
	D. Polycarbonate Sheet:  Of thickness indicated, manufactured by extrusion process, coated on both surfaces with abrasion-resistant coating:
	1. Impact Resistance:  16 ft-lbf/in. (854 J/m) per ASTM D 256, Method A.
	2. Tensile Strength:  9000 lbf/sq. in. (62 MPa) per ASTM D 638.
	3. Flexural Modulus of Elasticity:  340,000 lbf/sq. in. (2345 MPa) per ASTM D 790.
	4. Heat Deflection:  265 deg F (129 deg C) at 264 lbf/sq. in. (1.82 MPa) per ASTM D 648.
	5. Abrasion Resistance:  1.5 percent maximum haze increase for 100 revolutions of a Taber abraser with a load of 500 g per ASTM D 1044.

	E. Exterior Cast Metal Letters.

	2.2 PANEL SIGNS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ASI-Modulex, Inc.
	2. Grimco, Inc.
	3. Matthews International Corporation; Bronze Division.
	4. Mills Manufacturing Company.
	5. Or approved equal

	B. Interior Panel Signs:  Provide smooth sign panel surfaces constructed to remain flat under installed conditions within a tolerance of plus or minus 1/16 inch (1.5 mm) measured diagonally from corner to corner, complying with the following requireme...
	1. Acrylic Sheet:  0.060 inch (1.52 mm) thick.
	2. Edge Condition:  Square cut.
	3. Corner Condition:  Rounded to radius indicated.
	4. Mounting:  Unframed.
	a. Wall mounted with two-face tape.
	b. Manufacturer's standard anchors for substrates encountered.

	5. Custom Paint Colors:  Match Pantone color matching system.
	6. Color:  As selected by Architect from manufacturer's full range of standard and premium colors and textures.
	7. Tactile Characters:  Characters and Grade 2 Braille raised 1/32 inch (0.8 mm) above surface with contrasting colors.

	C. Tactile and Braille Sign:  Manufacturer's standard process for producing text and symbols complying with NJUCC Barrier Free Subcode and with ICC/ANSI A117.1.  Text shall be accompanied by Grade 2 Braille.  Produce precisely formed characters with s...
	1. Panel Material:  Opaque acrylic sheet.
	2. Raised-Copy Thickness:  Not less than 1/32 inch (0.8 mm).

	D. Engraved Copy:  Machine engrave letters, numbers, symbols, and other graphic devices into panel sign on face indicated to produce precisely formed copy, incised to uniform depth.
	1. Engraved Plastic Laminate:  Engrave through exposed face ply of plastic-laminate sheet to expose contrasting core ply.
	2. Engraved Opaque Acrylic Sheet:  Fill engraved copy with enamel.

	E. Subsurface Copy:  Apply minimum 4-mil- (0.10-mm-) thick vinyl copy to back face of clear acrylic sheet forming panel face to produce precisely formed opaque image.  Image shall be free of rough edges.
	F. Colored Coatings for Acrylic Sheet:  For copy and colors, provide colored coatings, including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to acrylic surface and are UV and water resistant for years fo...
	1. Color:  As selected by Architect from manufacturer's full range.

	G. Panel Sign Schedule:  See Drawings for Sign Schedule.

	2.3 INTERIOR SIGN TYPES
	A. Interior Signage Types:  Not all types may be applicable for project.  Refer to Signage Schedule for specific text and quantities.  Adjust signage size as required for graphic content and text including content to meet code requirements.
	1. Type 1:  Women’s Restroom Sign:  Minimum 6"x8" sign with beveled edge.
	a. See plan for size and locations.
	b. Graphics: Female symbol and wheelchair accessibility symbol, if applicable.
	c. Text: Printed in 3/4” high Helvetica medium lettering.

	2. Type 2:  Men’s Restroom Sign:  Minimum 6"x8" sign with beveled edge.
	a. See plan for size and locations.
	b. Graphics: Male symbol and wheelchair accessibility symbol, if applicable.
	c. Text: Printed in 3/4” high Helvetica medium lettering.

	3. Type 3:  No Smoking Sign:  Minimum 6"x6" sign.
	a. See plan for size and locations.
	b. Graphics: no smoking symbol.
	c. Text: Printed in 3/4” high Helvetica medium lettering.

	4. Type 4: Occupancy Load Sign:  Minimum 8” x 8” sign with beveled edge.
	a. See plan for size and locations.
	b. Text:  All text to be in 5/16” high Helvetica medium lettering.
	c. Provide occupancy load signage in locations required by State and Local authorities.

	5. Type 5:  Room Name/Number Sign:  Minimum 6"x6" sign with beveled edge.
	a. See plan for size and locations.
	b. Text: All room numbers printed in 1" high Helvetica medium lettering and two lines, where needed. All room names printed in 5/8" high Helvetica medium lettering.

	6. Type 5A:  Office with Insert Name/Number Sign:  Minimum 6"x6" sign with beveled edge.
	a. See plan for size and locations.
	b. Text: All room numbers printed in 1" high Helvetica medium lettering and two lines, where needed. Office printed in 5/8" high Helvetica medium lettering.
	c. 1.5” high Clear Acrylic insert for Name, full width of sign.

	7. Type 6:  Egress Plan Location Map
	a. See plan for size and locations.
	b. Minimum 10” x 12” sign with window insert to accommodate an 8.5”x11” graphic for egress map.  Adjust sign size as required for graphic.
	c. Graphics:  Floor Plan of Building showing egress path and area of refuge locations in the building.
	d. Text:  “Egress Plan”
	e. Locate at each exterior door inside the building and at all occupied spaces adjacent to doorways on corridor.  Locate with input from the local fire official and confirm location with Architect.

	8. Type 7:  Exit Sign
	a. See plan for size and locations.
	b. Minimum 8” x 8” sign.
	c. Graphics:  None
	d. Text:  “EXIT”
	e. Locate interior signs at all interior stair doors off the corridors, all exterior doors, and interior doors leading to an exit path or corridor.  Final location to be coordinated with the local fire official and confirm location with Architect.

	9. Type 8:  Fire and/or Smoke Barrier
	a. See plan for size and locations.
	b. Minimum 0.5 inch lettering.
	c. Graphics:  None
	d. Text: “ FIRE AND/OR SMOKE BARRIER – PROTECT ALL OPENINGS”
	e. Locate above ceilings along wall 30 feet max apart.

	10. Type 9:  Standpipe Control Valve
	a. See plan for size and locations.
	b. Minimum 2 inch lettering.
	c. Graphics:  None
	d. Text: “STANDPIPE CONTROL VALVE”
	e. At device location.

	11. Type 10:  Identification of Buildings Utilizing Truss Type Construction Sign:
	a. See plan for size and locations.
	b. Minimum 14” x 8” sign.
	c. Graphics:  12 inch long by 6 inch high, ¼ inch thick reflective red isosceles triangle.
	d. Text:  Reflective Red Roman “R” letter sized to fill the inside of the triangle without touching it.
	e. Locate with input from the local fire official and confirm with Architect.

	12. Type 11:  Stair Landing Sign:  Minimum 6"x6" sign with beveled edge.
	a. See plan for size and locations.
	b. Text: All floor numbers printed in 1" high Helvetica medium lettering and two lines.

	13. Type 12:  Siamese Connection Sign (outdoor sign)
	a. See plan for size and locations.
	b. Minimum 2 inch lettering.
	c. Graphics:  None
	d. Text: “SIAMESE CONNECTION for Fire Department”
	e. At device location.

	14. Type: 13  Stair Sign (Indoor Sign)
	a. See plan for size and locations.
	b. Graphics: Stair Symbol.
	c. Text: Printed in 3/4” high Helvetica medium lettering “STAIR #1” or “STAIR #2”.

	15. Type: 14  In Case of Fire Do Not Use Elevator, Use Stair Sign (Indoor Sign)
	a. See plan for size and locations.
	b. Graphics: Person and Fire Symbol Graphic.
	c. Text: Printed in 3/4” high Helvetica medium lettering.  “In Case of Fire Do Not Use Elevator, Use Stair.”



	2.4 EXTERIOR DIMENSIONAL LETTERS
	A. Exterior Cast Metal Letters:
	1. Manufacturer:  As a basis of design, details and specifications have been based on products by Gemini Inc., Cannon falls, Minnesota.
	2. Other approved manufacturers:
	a. ASI Modulex, Fleetwood, PA
	b. Or approved equal.

	3. Materials:
	a. Metal - Aluminum
	b. Cut - Square Faced and edges.
	c. Wall Mounting Adjacent to Main Entry:
	1) Provide a minimum of 1” projected spacer mounting using studs set in adhesive concealed behind letters.
	2) Provide precut spacers inserted between the cast metal letter and the letter mounting surface.
	3) Metal spacer and fastener to be non-corrosive (stainless steel) and compatible with metal cast letters and the substrate it is being mounted to.

	d. Wall Mounting with Bottom Rail @ Garage Doors:
	1) Provide bottom rail installation with a maximum single piece length of 8 feet.
	2) Bottom rail material to match letters.  Anodize as required to match letter finish.
	3) Letters drilled and tapped from the bottom with stainless steel screws going through bottom rails.
	4) Letters 4" to 24" high; 3/8" or thicker.
	5) Letter backs are to be finished and painted.
	6) Letters with round bottoms (i.e., O, S, G, etc.) will have a flattened base to receive studs.
	7) At exterior applications greater than 8" letters provide angled tiebacks to mounting surface with metal to match letters. Installer will have to drill mounting holes in rail ends, location based on mounting surface.
	8) Provide C-channel or bar stock in finish to match letters.
	9) Bottom rails are to be flush with ends (extent of the furthest edge of the letter) of the last letter.
	10) Provide a minimum of 1” projected spacer mounting on the bottom rail using studs set in adhesive concealed behind bar rail.
	11) Provide precut spacers inserted between the bar rail and the wall surface.
	12) Metal spacer and fastener to be non-corrosive and compatible with bar rail, metal cast letters and the substrate it is being mounted to.  Material to be stainless steel.

	e. Provide finishes and textures as selected by Architect from a minimum of fourteen (14) standard and premium finishes.

	4. Fabrication:
	a. Exterior Letters:
	1) Letter Size: 4” to 24” high x 1.5” Deep minimum
	2) Font:  Helvetica or approved equal as selected by Architect from full range of standard selections.
	3) Text:  Minimum of 40 Characters or more.
	4) Refer to drawings for locations of cast letters.




	2.5 ACCESSORIES
	A. Anchors and Inserts:  Provide nonferrous-metal or hot-dip galvanized anchors and inserts for exterior installations and elsewhere as required for corrosion resistance.  Use toothed steel or lead expansion-bolt devices for drilled-in-place anchors. ...
	B. Backing Panel for Signage:  Provide backing panel to match signage size and shape where signs are mounted to glass surface.  Mounting to be by the use of double sided adhesive or tape.  Coordinate mounting location with locations noted on drawings ...

	2.6 FABRICATION
	A. General:  Provide manufacturer's standard signs of configurations indicated.
	1. Welded Connections:  Comply with AWS standards for recommended practices in shop welding.  Provide welds behind finished surfaces without distortion or discoloration of exposed side.  Clean exposed welded surfaces of welding flux and dress exposed ...
	2. Mill joints to tight, hairline fit.  Form joints exposed to weather to exclude water penetration.
	3. Preassemble signs in the shop to greatest extent possible.  Disassemble signs only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and installation, in location not exposed to view after final assembly.
	4. Conceal fasteners if possible; otherwise, locate fasteners where they will be inconspicuous.


	2.7 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not acceptable.  Variations in appearanc...

	2.8 ACRYLIC SHEET FINISHES
	A. Colored Coatings for Acrylic Sheet:  For copy and background and frame colors, provide colored coatings, including inks, dyes, and paints, that are recommended by acrylic manufacturers for optimum adherence to acrylic surface and that are UV and wa...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer):  Examine conditions under which signage is to be installed and notify General Contractor in writing, with copies to the Owner’s Representative and Architect, of any conditions detrimental to proper and tim...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and applicable warranty or guarantee requirements can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’s Representati...
	C. Verify that items, including anchor inserts provided under other sections of Work are sized and located to accommodate relevant signs.

	3.2 INSTALLATION
	A. Locate signs and accessories where indicated, using mounting methods of types described and complying with manufacturer's written instructions.
	1. Install signs level, plumb, and at heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Interior Wall Signs:  Install signs on walls adjacent to latch side of door where applicable.  Where not indicated or possible, such as double doors, install signs on nearest adjacent walls.  Locate to allow approach within 3 inches (75 mm) of sign...

	B. Wall-Mounted Signs:  Comply with sign manufacturer's written instructions except where more stringent requirements apply.
	1. Mechanical Fasteners:  Use non removable mechanical fasteners placed through predrilled holes.  Attach signs with fasteners and anchors suitable for secure attachment to substrate as recommended in writing by sign manufacturer.


	3.3 CLEANING AND PROTECTION
	A. After installation, clean soiled sign surfaces according to manufacturer's written instructions.  Protect signs from damage until acceptance by Owner.
	B. Dispose of waste legally and in accordance with local jurisdiction requirements.
	C. Comply with waste management and recycling program requirements.

	3.4 SCHEDULES
	A. All permanent rooms to receive room identification system containing both text and room numbers.
	B. Provide barrier-free and tactile signage at all locations required by code and as shown on the architectural drawings.
	C. Coordinate mounting heights as per CABO/ANSI A117.1 NJ Edition and as per manufacturer’s recommendations.
	D. All room names and numbers are subject to change, supplier to verify with school district during construction phase, prior to submittal phase, for final room names and numbers.
	E. All colors to be issued during construction.  Colors selected by Architect from manufacturer’s full range of color options.
	F. Provide signs at all rooms as required in the signage schedule, and noted on drawings.  Utilize room names to generate a schedule of names.  Owner to provide “Owner selected room names and numbers”.



	102113 - Toilet Compartments - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes but not limited to:
	1. Solid-polymer toilet compartments configured as toilet enclosures – floor mounted / overhead braced compartments.
	2. Solid-polymer wall mounted urinal screens.
	3. Hardware for toilet compartments.

	B. Related Sections include the following:
	1. Division 01 - Specifications
	2. Division 05 - Metal Fabrications
	3. Division 06 - Rough Carpentry
	4. Division 08 – Access Doors and Frames
	5. Division 09 – Tiling
	6. Division 09 – Gypsum Board Assemblies
	7. Division 10 - Toilet Accessories.


	1.2 REFERENCES
	A. ASTM International (ASTM):
	B. A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
	C. B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes.
	D. E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
	E. National Fire Protection Association (NFPA) 286 - Standard Methods of Fire Tests for Evaluating contribution of Wall and Ceiling Interior Finish to Room Fire Growth.

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.  Include hardware and accessories.

	C. Shop Drawings:  Include dimensioned layout plans, elevations, sections, details, and attachments to other work.
	1. Show locations of cutouts for compartment-mounted toilet accessories.

	D. Samples for Initial Selection:  For each type of unit indicated.
	E. Samples for Verification:  Of each type of color and finish required for units, prepared on 6-inch- (150-mm-) square Samples of same thickness and material indicated for Work.
	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E84, or another standard acceptable to authorities having jurisdiction, by a qualified testing agency.  Identify products with appropriate markings of a...
	1. Flame-Spread Index: 75 or less.
	2. Smoke-Developed Index:  450 or less.

	B. Regulatory Requirements:  Comply with applicable provisions in ICC/ANSI A117.1 for toilet compartments designated as accessible.
	C. Comply with requirements in CID-A-A-60003, "Partitions, Toilets, Complete."
	D. Manufacturer Qualifications: Minimum [5] five years of experience in manufacture of solid plastic toilet compartments with products in satisfactory use under similar service conditions.
	E. Installer Qualifications: Minimum [5] five years of experience in work of this Section.

	1.5 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls, columns, ceilings, and other construction contiguous with toilet compartments by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating toilet compartments without field measurements.  Coordinate wall, floor, ceilings, and other contiguous co...


	1.6 WARRANTY
	A. Manufacturer’s guarantees its units, properly maintained, against corrosion or discoloration for 25 years from the date of substantial completion. If materials are found defective during that period for the reasons listed above, the material will b...
	B. Provide manufacturer’s 25 year warranty against breakage, corrosion, and delamination under normal conditions.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Zamac:  ASTM B 86, commercial zinc-alloy die castings.
	B. Aluminum Extrusions: ASTM B221, 6463-T5 alloy and temper.
	C. Stainless Steel: ASTM A167, Type 304.

	2.2 SOLID-POLYMER UNITS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Scranton Products – Santana/Comtec/Capitol or comparable product by one of the following:
	1. Accurate Partitions Corporation.
	2. Ampco, Inc.
	3. Global Steel Products Corp.
	4. Hadrian Manufacturing Inc.
	5. Knickerbocker Partition Corporation.
	6. Metpar Corp.
	7. Or approved equal

	B. Sustainability Requirements:
	1. Provide toilet compartment assemblies using a minimum 27% post-consumer recycled content.

	C. Toilet-Enclosure Style: Floor Mounted / Overhead Braced units.
	D. Door, Panel and Pilaster Construction:  Solid, high-density polyethylene (HDPE) panel material, not less than 1 inch (25 mm) thick, seamless, with eased edges edges of ¼” radius, and with homogenous color and pattern throughout thickness of material.
	1. Heat-Sink Strip:  Manufacturer's standard continuous, extruded-aluminum strip fastened to exposed bottom edges of solid-polymer components to prevent burning.
	2. Polymer Panel Finish: One color and pattern in each room.
	a. Color and Pattern: As selected by Architect from manufacturer's full range.
	b. Full range includes the following:
	1) Classic, Metallic, Mosaic, Designer, and Textures Collection.



	E. Pilaster:  Manufacturer's standard design;
	1. Pilasters: 82 inches high minimum, fastened to pilaster sleeves with stainless steel tamper resistant Torx head sex bolt.
	2. Pilaster Sleeves: 3 inches high, one-piece molded HDPE, 20 gage stainless steel, secured to pilaster with stainless steel tamper resistant Torx head sex bolt.

	F. Brackets (Fittings):
	1. Full-Height (Continuous) Type:  Manufacturer's standard design; extruded aluminum.

	G. Urinal Screens: Wall Mounted.  Minimum size 24” deep x 48” high unless otherwise noted.
	H. Panels shall be 1" thick with all edges rounded to a ¼” radius.
	Panels shall be 55" high, mounted at 14" above the finished floor.  An aluminum heat sink to be fastened to the bottom edges.

	2.3 ACCESSORIES
	A. Hardware and Accessories:  Manufacturer's standard design, heavy-duty operating hardware and accessories.
	1. Material:  Clear-anodized aluminum.
	2. Hinges:  Manufacturer's standard paired, self-closing type that can be adjusted to hold doors open at any angle up to 90 degrees
	3. Recessed latch-operating devices that are accessible to people with disabilities are available.  Verify requirements of authorities having jurisdiction.
	4. Latch and Keeper:  Manufacturer's standard surface-mounted latch unit designed for emergency access and with combination rubber-faced door strike and keeper.  Provide units that comply with regulatory requirements for accessibility at compartments ...
	5. Coat Hook:  Manufacturer's standard combination hook and rubber-tipped bumper, sized to prevent in-swinging door from hitting compartment-mounted accessories.
	6. Door Bumper:  Manufacturer's standard rubber-tipped bumper at out-swinging doors.
	7. Door Pull:  Manufacturer's standard unit at out-swinging doors that complies with regulatory requirements for accessibility.  Provide units on both sides of doors at compartments designated as accessible.

	B. Anchorages and Fasteners:  Manufacturer's standard exposed fasteners of stainless steel or chrome-plated steel or brass, finished to match the items they are securing, with theft-resistant-type heads.  Provide sex-type bolts for through-bolt applic...

	2.4 FABRICATION
	A. Floor -Mounted, Overhead Braced Pilaster: Minimum 1 inch thick with all edges machined to radius; nominal 82 inches high; mounted with stainless steel shoe (bottom) and attachment mechanism allowing leveling and adjustment of pilasters.
	B. Door Size and Swings:  Unless otherwise indicated, provide 24-inch- (610-mm-) wide, in-swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide, out-swinging doors with a minimum 32-inch- (813-mm-) wide, clear opening for compart...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	3.2 PREPARATION
	3.3 INSTALLATION
	3.4 ADJUSTING
	3.5 CLEANING AND PROTECTION
	A. Clean all surfaces after installation and before turn over to Owner.
	B. Protect all surfaces from damage.
	C. Replace scratched, dented or damaged items.
	D. Dispose of all material legally.
	E. Comply with waste management and recycling program requirements.



	102800 - Toilet and Bath Access - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following:
	1. Under-lavatory Guards
	2. Custodial Accessories
	3. Toilet and Bath Accessories
	4. Wall Mirrors


	1.2 RELATED REQUIREMENTS
	A. Division 01 - Specifications
	B. Division 04 – Unit Masonry
	C. Division 06 - Rough Carpentry
	D. Division 08 – Access Doors and Frames
	E. Division 09 – Gypsum Board Assemblies
	F. Division 09 – Tiling
	G. Division 10 – Toilet Compartments

	1.3 REFERENCES STANDARDS
	A. ASTM A 167 – Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip; 1999 (Reapproved 2004).
	B. ASTM A 666 – Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate and Flat Bar; 2003.
	C. ASTM C 1036 – Standard Specification for Flat Glass; 2006
	D. GSA CID A-A-3002 – Mirrors, Glass; U.S. General Services Administration; 1996.

	1.4 ADMINISTRATIVE REQUIREMENTS
	A. Coordinate the work with the placement of masonry and concrete anchors.

	1.5 SUBMITTALS
	1. Product Data:  For each type of product indicated.
	a. Toilet and Bath Accessories:  Submit manufacturer's standard detail drawings, cut sheets, specifications and installation instructions for each accessory listed applicable schedules, and shown on Drawings.
	b. Wall Mirrors:  Submit manufacturer's standard detail drawings, specifications, and installation instructions for wall mirror units.

	1. Identify locations using room designations indicated on Drawings.
	2. Identify products using designations indicated on Drawings and schedule.
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	1.6 QUALITY ASSURANCE
	A. Electrical Components, Devices and Accessories:  Listed and labeled by a testing agency acceptable to authorities having jurisdiction and marked for intended use.
	B. Qualifications:
	1. Manufacturer:  Obtain each product type and all associated accessories through one source from single manufacturer.
	2. Installer:  Workers to be approved by manufacturer and supply list of recently completed installations.  Within the past (5) years with contract information of owner project location/description.


	1.7 PROJECT/SITE CONDITIONS
	A. Field Measurements:  Where dimensions of surfaces on which they are installed determine sizes of products, verify dimensions by field measurement before fabrication and indicate measurements on Shop Drawings.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Storage and Protection:  Provide secure location for accessories delivered to Project.

	1.9 SEQUENCING AND SCHEDULING
	A. Schedule delivery and installation of items to avoid delay of Project.
	B. Coordination:
	1. Coordinate with steel stud and carpentry work to provide suitable back up to support units attached to stud walls.
	2. Coordinate with supplier of toilet partitions to obtain suitable reinforcement properly located to receive grab bars in handicap stalls.



	PART 2 -  PRODUCTS
	2.1 TOILET ROOM ACCESSORIES
	A. Refer to schedule of accessories noted on the drawings.
	B. Basis-of-Design Product:  The design for accessories is based on products from Bobrick or approved equal.  Other products from one of the following may be acceptable upon a compliance review:
	1. American Specialties Inc.
	2. Bradley Corporation.
	3. Or approved equal


	2.2 CUSTODIAL ACCESSORIES
	A. Refer to schedule of accessories noted on the drawings.
	B. Basis-of-Design Product:  The design for accessories is based on products from Bobrick or approved equal.  Other products from one of the following may be acceptable upon a compliance review:
	1. American Specialties Inc.
	2. Bradley Corporation.
	3. Or approved equal


	2.3 FABRICATION
	A. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six (6) keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which toilet and bath accessories are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractor in writing, with...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	1. Verify existing conditions before starting work.
	2. Verify exact location of accessories for installation.
	3. Verify that field measurements are as indicated on drawings.
	4. See Division 04 Masonry to coordinate installation with masonry anchors and reinforcing in walls.
	5. Refer to Division 06 Rough Carpentry for coordination with blocking and framing materials.
	6. Refer to Division 09 Gypsum Board Assemblies to coordinate installation with framing and board materials.


	3.2 INSTALLATION
	A. Install accessories in accordance with manufacturers’ instructions.
	B. Install plumb and level, securely and rigidly anchored to substrate.
	C. Mounting Heights and Locations:  As required by accessibility regulations, as indicated on drawings and as follows:
	1. Bottom of Mirrors:  See contract drawings.
	2. Grab Bars at Barrier-Free Stalls:  See contract drawings.

	D. Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate as necessary for proper installation and operation.
	E. Toilet and Bathroom Accessory Installation:  Install concealed mounting devices and fasteners fabricated of same material as accessories or of galvanized steel.  Install exposed mounting devices and fasteners finished to match accessories.  Provide...
	F. Wall Mirror Installation:  Secure mirrors to walls in concealed "tamperproof" manner with special hangers, toggle bolts, or screws.  Set unit straight and square at locations and mountings shown in accordance with manufacturer's instructions.
	G. Provide solid substrate of fire retardant treated wood blocking to properly support all accessories in framed construction.
	H. Report any conflicts in layout prior to installation of any devices.
	I. Coordinate installation of all devices with plumbing devices and electrical devices to avoid conflicts.  Report any conflicts prior to installation.

	3.2 ADJUSTING/CLEANING
	A. Lubricate bearings and sliding parts; adjust to ensure smooth, easy operation.
	B. Clean all device surfaces and clean adjacent surfaces soiled by device installation.  Avoid use of abrasive cleaners or solutions containing corrosive solvents.  Use cleaning materials recommended by manufacturer.
	C. Dispose of waste legally.
	D. Comply with waste management and recycling program requirements.



	102930 - Bird Control - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes but is not limited to:
	1. Bird control devices.
	2. The contractor shall provide all labor, supplies, equipment, materials, management and supervision to install bird control system on the exterior of the structure.  Bird control system will provide permanent exclusion of (pigeons/gulls, etc…) on al...
	3. Provide the necessary equipment to install the bird control system on the structure.
	4. Install product on top of custom fabricated structural elements, steel brackets, and on top of the sloped roof / ridge line.  At roof eave and roof edge/eave lines.  At open shelf areas on the building perimeter.
	5. Propose the appropriate control product for the application encountered including bird control devices with adjustable wires and posts.  Final approval by the Architect and Owner during the submittal phase.


	1.2 RELATED SECTIONS
	A. Division 04 – Masonry Assemblies for placement of cabinets
	B. Division 05 – Structural Steel
	C. Division 05 – Metal Fabrications
	D. Division 07 – Joint Sealants
	E. Division 07 – Metal Panel Roofing
	F. Division 07 – Roof Accessories
	G. Division 09 – High Performance Painting

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include project specific plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Provide coordination drawing showing coordination between the bird control system and the roof system, lightning protection system, and snow guard system.
	3. Provide concurrence letter from roof manufacturer confirming the system is compatible with the roof system and will not void the roof warranty.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Single Source Responsibility.  Furnish products from one manufacturer for the entire project.
	B. Obtain all technical information on products and installation requirements from the manufacturer prior to installation.
	C. Utilize only qualified labor that is knowledgeable in the system installations.
	D. Installer may visit the site to gather all necessary information relevant to the existing site conditions.
	E. Comply with all legal requirements for the correct disposal of bird waste.
	F. Mock-Up: Provide a mock-up of starter, field, and end conditions for evaluation of preparation, installation, and final workmanship.
	1. Do not proceed with remaining work until approved by Architect / Owner.
	2. Repair deficient work as required to produce an acceptable work product.


	1.5 INSTALLER QUALIFICATION STANDARD
	A. The contractor must provide evidence of at least (3) three similar projects in size and complexity which have been performed by the installer within the previous (5) five years.
	B. The contractor must provide individual qualifications and past projects history of each installer who will work on this project.  Provide listing of past projects with Owner contract information and phone numbers.

	1.6 WARRANTY
	A. The contractor shall guarantee workmanship, materials and effectiveness of installation for a period of not less than two years from substantial completion of the contract.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect all products from damage prior to, during, and after the installation.
	B. Deliver the materials to the project with the manufacture’s labels intact and legible.
	C. Handle the material with care to prevent damage.
	D. Store the materials inside under cover, stack flat, and off the floor.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. As a basis of Design, details and specifications have been based on:
	1. The Bird Wire System by Bird-B-Gone, Inc., Bird Wire System 2001 Stainless Steel, 23918 Skyline, Mission Viejo, CA 92692, Tel: 800-392-6915 or 949-472-3122, Fax: 949-472-3116, or approved equal.
	2. Other products that may be acceptable upon a compliance review include:
	a. Bird wire and post products by Bird-X, 300N Oakley Blvd., Chicago, IL 60612, Phone: 800.735.0496
	b. Spring Guard and Spring Guard Trident by - Bird Master Bird Control Systems, 13 Linnell Circle, Billerica, MA. 01821. 1-800-562-2473,
	c. Or approved equal.



	2.2 PRODUCT DESCRIPTION – ANTI ROOSTING SYSTEM
	A. Provide an Anti-roosting System at the roof line and roof edge, and shelf areas.  Additional locations as shown on the contract drawings.
	B. Product: “The Bird Wire System” from Bird-B-Gone, Inc. or approved equal.
	1. Provide a low profile bird deterrent used to keep large birds off ledges, parapet walls, rooflines, roof ridge, roof edges, and gutter lines.
	2. Bird Wire consists of a nylon-coated stainless steel wire that is suspended between a series of poles. The wire is attached to springs, when birds land on the wire; the springs make an unstable landing surface.  Post brackets with bases fastened to...
	3. Provide clamping system acceptable to the metal roof manufacturer, similar to the S5 clamp / connector or approved equal.  http://www.s-5.com
	4. Provide aluminum bar stock a minimum of ¼” thickness to mount bird posts.  Bar stock to be mounted to S5 connectors.  S5 connector to be mounted to the metal roof system.

	C. Materials:
	1. Stainless steel Post Bracket available in 4 standard heights, 3.5”, 4.5”, 5”, and 6”.  Provide height suitable for application and submit dimensional layout with shop drawings.
	2. Stainless steel springs 3/16” diameter and ½” in length.
	3. Stainless steel nylon coated cables 0.015” diameter with crimps.
	4. All-weather bonding adhesive and applicator device or manufacturer to demonstrate an alternative fastening method which will be reviewed during shop drawing phase by the Architect.
	5. Provide clamping devices, 3-post ridge bracket and bird wire with bases as required to make installation complete.
	6. Number of Post and Wire Rows: As determined by the manufacturer and based on project conditions.
	7. Mounting System: Proposed by the manufacturer and based on project conditions and approved by Architect on submittals.

	D. Mounting Systems:
	1. Wood, Steel, Metal, Trim Boards, Precast Stone or Concrete: Use an outdoor construction adhesive that is non-silicone based. Purchase from the manufacturer or call for recommended adhesives. If mounting surface warrants, screw or clamp down methods...
	2. Mounting method shall be acceptable to the roof manufacturer and will not void warranty of metal panel roof system.
	3. Utilize clamping system compatible with roof manufacturer such as the S-5 clamp system with a custom base mechanically fastened to the clamping system.  Contractor to coordinate with roof system manufacturer being submitted and approved by Architec...
	4. Provide aluminum bar stock a minimum of ¼” thickness to mount bird posts.  Bar stock to be mounted to S5 connectors.  S5 connector to be mounted to the metal roof system.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Surface should be thoroughly cleaned and free of bird droppings, nesting materials, rust, peeling paint, or other debris.
	B. Ensure that the area where the anti-roosting system is to be installed is cleared of extraneous debris that would hinder the installation, performance or damage to the system, remove:
	1. Foliage
	2. Tree Branches
	3. Loose stones or other objects on the structure.

	C. Verify existing conditions before starting work.
	D. Verify all work will be concealed from view and not interfere with construction of another trade prior to installation.
	E. Obtain mock up approval from the Architect before installation of the entire system.

	3.3 INSTALLATION
	A. Follow manufacturer's instructions for system installation.
	B. Brackets to be spaced no further than 4 feet apart over the length of a ledge and 3” apart into the depth of the mounting surface / ledge.
	C. Stainless steel cables to be spring tensioned to the correct level as provided by an experienced installer.
	D. Holes to be drilled in mortar joints only where deemed necessary and be no more than ¼” in diameter and 1” deep.  Seal all penetrations to create water tight conditions.
	E. All-weather bonding adhesive may be used at base of stainless steel brackets as an alternative to drilling if accepted by the substrate manufacturer in writing.

	3.4 INSPECTION
	A. Visually inspect the bird control system for signs of poor installation including loose screws, cables, other attachments and overall workmanship quality.  Correct all deficiencies noted by Architect or Engineer at no additional cost.

	3.5 PROTECTION AND CLEANUP
	A. The contractor shall provide protection and maintain conditions in a manner acceptable to the owner which ensures protection of masonry and surrounding surfaces from damage, discoloration, or deterioration during installation of the bird control sy...
	B. The contractor shall protect work from damage until final acceptance of the project, protect all adjacent construction and finishes from damage due to work performed under this contract.
	C. The contractor shall, at the end of each work day remove all rubbish and discarded materials from the site.
	D. After installation, clean soiled surfaces according to manufacturer’s written instructions.
	E. Protect products from damage until acceptance by Owner.
	F. Protect adjacent surfaces from damage.
	G. Replace damaged or broken product.
	H. Dispose of waste legally and in accordance with local jurisdiction requirements.
	I. Comply with waste management and recycling program requirements.

	3.6 CLEANING
	A. Clean bird control.  Remove debris from space and repair or replace all damaged items.
	B. Remove labels and visible markings.
	C. Comply with waste management and recycling program requirements.
	D. Dispose of all waste legally and in compliance with local jurisdiction requirements.

	3.7 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.
	END OF SECTION




	104400 - Fire Prot Spec - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes but is not limited to the following:
	1. Portable pressurized fire extinguishers including, but not limited to:
	a. Multipurpose dry chemical fire extinguishers.
	b. Regular dry chemical extinguisher.

	2. Fire-protection cabinets.
	3. Fire extinguisher theft alarm device components.
	4. Mounting brackets for fire extinguishers.
	5. Knox Box – coordinate with local fire department requirements.


	1.2 RELATED REQUIREMENTS
	A. Division 01 - Specifications
	B. Division 03 – Precast Structural Concrete Wall Panels
	C. Division 04 – Unit Masonry
	D. Division 06 – Rough Carpentry
	E. Division 08 – Access Doors and Frames
	F. Division 09 – Gypsum Board Assemblies
	G. Division 09 – Painting
	H. See MECHANICAL and ELECTRICAL DIVISIONS.

	1.3 REFERENCE STANDARDS
	A. NFPA 10 – Standard for Portable Fire Extinguishers; National Fire Protection Association; 2007.
	B. UL (FPED) – Fire Protection Equipment Directory; Underwriters Laboratories Inc., current edition.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	1. Product Data:  Submit manufacturer’s product literature including, material specifications and other information required to demonstrate compliance with specified requirements for following products indicated:
	a. Fire Extinguishers:  Include rating and classification.
	b. Fire-Protection Cabinets:  Include door hardware, cabinet type, trim style, panel style, details of installation and dimensions.
	c. Recessed fire extinguisher cabinets.
	d. Fire extinguisher theft alarm devices.
	e. Multipurpose dry chemical fire extinguishers.
	f. Show location of knockouts for hose valves.

	2. Shop Drawings:  Indicate cabinet physical dimension.
	a. Provide extinguisher operational features.
	b. Provide rough in drawings specific to project and there location on the project.


	C. Manufacturer’s Installation Instructions:  Indicate special criteria and wall opening coordination requirements.
	1. Manufacturer’s Certificate:  Certify that products meet or exceed specified requirements.
	2. Maintenance Data:  Include test, refill or recharge schedules and re-certification requirements.

	D. Field Conditions
	1. Do not install extinguishers when ambient temperature may cause freezing of extinguisher ingredients.

	E. Samples:  For each exposed cabinet finish.
	F. Provide coordinated shop drawings with other adjacent work.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	2. Recycled content – documentation showing product supports pre and post - consumer content.
	3. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	4. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	5. Comply with recycling program and waste management procedures.
	6. Comply with optimizing energy performance.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 QUALITY ASSURANCE
	A. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, "Portable Fire Extinguishers."
	B. Fire Extinguishers:  Listed and labeled for type, rating, and classification by an independent testing agency acceptable to authorities having jurisdiction.
	C. Fire-Rated Fire-Protection Cabinets:  Listed and labeled to comply with requirements of ASTM E 814 for fire-resistance rating of walls where they are installed.

	1.6 COORDINATION
	A. Coordinate size of fire-protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.
	B. Apply vinyl lettering on field-painted fire-protection cabinets after painting is complete.

	1.7 WARRANTY
	A. Special Warranty:  Warranty form in which manufacturer agrees to repair or replace components of portable fire extinguishers that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Failure of hydrostatic test according to NFPA 10.
	b. Faulty operation of valves or release levers.

	2. Warranty Period:  (6) Six years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	2.2 FIRE EXTINGUISHER CABINETS AND COMPONENTS
	A. Semi-Recessed Fire Extinguisher Cabinets with extinguisher placed inside cabinet (FEC) – Non Rated; or provide rated cabinets where FEC shown in rated wall.
	1. Semi - Recessed type stainless steel construction, Type #4 finish with 16 gauge steel tub; similar to “No. 1621-SS with Full Panel Door Style” by Croker or approved equal with following features:
	a. Stainless Steel #4 Finish and white enamel finish on interior.
	b. Door with tempered safety glass meeting ANSI Z97.1-84 standards, primed-finish, and continuous hinge with brass pin.
	c. Rigid tubular construction door and frame with all joints welded and ground smooth and attached to cabinet tub with adjustable screws.
	d. Nominal inside dimensions - 12 inches wide x 27 inches high x 7-3/4 inches deep.
	e. Provide fire extinguisher inside cabinet as noted in section 2.3 below.



	2.3 PORTABLE PRESSURIZED FIRE EXTINGUISHERS AND ACCESSORIES
	A. Multi-Purpose Dry Chemical Extinguisher (ABC): UL Rated 4A: 60B:C, (10) ten pound ammonium phosphate base dry chemical with red enamel steel shell, pressure gauge or approved equal.
	1. Provide (2) two additional fire extinguishers to be located by Architect in field based on Fire Marshals or Owner requests.
	2. Provide (ABC) fire extinguisher on wall hook where indicated on Drawings as “FE”.
	3. Provide (ABC) fire extinguisher in a fire extinguisher cabinet where indicated on Drawings as “FEC” for general purpose areas.
	4. Corridors:  ABC (10) ten pound capacity, polished chrome finish, placed in recessed polished stainless steel fire extinguisher cabinet; locate (2) two per floor, or where shown on drawings.
	5. Where cabinet not provided; provide wall mounting bracket; similar to “No. 4010" by Croker or approved equal.

	B. Break Room / Kitchen:  Chemical Type Class B, placed in “FEC”.
	C. Mechanical Room:  Provide 1 fire blanket, 1 Dry Chemical Type 4A-60BC extinguisher placed in 24 inch wide x 30 inch high x 10 inch deep surface mounted cabinet with stainless steel similar to “No. 1648”.  Locate in field with Architect and Owner’s ...

	2.4 KNOX BOX
	A. Provide and install knox box 3202 series with hinged door, with UL listed tamper switches.  ¼” steel plate housing, ½” thick steel door with interior gasket seal and stainless steel door hinge.  Box and lock UL Listed.  Lock has 1/8” thick stainles...
	1. Exterior dimensions surface mounted body 4”H x 5”W x 3.75”D
	2. Lock – UL Listed Double action rotating tumb;lers and hardened steel pins accessed by biased cut key.
	3. Finish – Knox xoat proprietary finishing process.
	4. Color / Finish  – black
	5. P/N – 3200 Series Knox Box (3202)
	6. Mfrs. Name – Knox Company
	7. Coordination – Coordinate final box model number with the local fire department.
	8. Mounting Height – surface mounted – see drawing for dimensional location
	9. Accessories – wire to fire alarm system, coordinate with electrical drawings



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with copies to the Own...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify existing conditions before starting work.
	D. Verify rough openings for cabinet are correctly sized and located.

	3.2 INSTALLATION
	A. Fire Extinguisher Cabinets:
	1. Confirm exact locations with drawings.  Coordinate final locations with Architect or Owner's Representative in field and with coordinated shop drawings.
	2. Mount cabinets with tops to meet masonry coursing. Bottom of cabinets no lower than 4 inches above finished floor.
	3. General Work Contractor to coordinate required wall recesses for cabinets.
	4. Securely fasten cabinets to wall.
	5. Provide solid blocking at all framed construction in accordance with rough framing noted in Division 06.
	6. Install in accordance with manufacturer’s instructions.
	7. Install cabinets plumb and level in wall openings, 44 inches from finished floor to inside bottom of cabinet unless otherwise noted on drawings.
	8. Secure rigidly in place.
	9. Place extinguishers and accessories in cabinets.

	B. Fire Extinguishers:
	1. Provide and pay for initial charge and inspection of fire extinguishers by Installer specializing in fire extinguisher devices. Tag extinguishers to indicate date of charging and inspection.
	2. Fire Extinguishers on Wall Hooks:  Mount in spaces where indicated on Drawings with top no more than 3 ft. 6 in. above floor and with bottom at least 8 inches above floor. Confirm exact placement of extinguishers in field with Architect or Owner's ...
	3. Applications:
	a. Provide (ABC) fire extinguisher on wall hook where indicated on Drawings.
	b. Provide (ABC) fire extinguisher in a fire extinguisher cabinet where indicated on Drawings for general purpose areas.
	c. Corridors:  ABC (10) ten pound capacity, polished chrome finish, placed in recessed polished stainless steel cabinet; locate (2) two per floor, or where shown on drawings.
	d. Break Room / Kitchen:  Chemical Type Class B, placed in cabinet.
	e. Mechanical Room:  Provide 1 fire blanket, 1 Dry Chemical Type 4A-60BC extinguisher placed in 24 inch wide x 30 inch high x 10 inch deep surface mounted cabinet.  Locate in field with Architect and Owner’s representative.  Coordinate location with e...

	4. Instruct Owner's designated personnel in operation and maintenance of fire extinguishers.


	3.3 CLEANING AND PROTECTION
	A. After installation, clean soiled surfaces according to manufacturer’s written instructions.
	B. Protect products from damage until acceptance by Owner.
	C. Protect adjacent surfaces from damage.
	D. Replace damaged or broken product.
	E. Dispose of waste legally and in accordance with local jurisdiction requirements.
	F. Comply with waste management and recycling program requirements.



	105000 - Metal Lockers - TMD5 - MUB - phD
	1. Failures include, but are not limited to, the following:
	a. Structural failures.
	b. Faulty operation of latches and other door hardware.

	2. Damage from deliberate destruction and vandalism is excluded.
	2.1    MANUFACTURERS
	PART 3- EXECUTION
	3.1 EXAMINATION
	3.2 INSTALLATION
	3.3 ADJUSTING, CLEANING, AND PROTECTION


	107113 - Exterior Sun Control Devices - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes, but is not limited to:
	1. Horizontal, fixed, extruded-aluminum sun control assemblies fastened to supporting substrates.


	1.2 RELATED WORK
	1.3 PERFORMANCE REQUIREMENTS
	1.4 SUBMITTALS
	1.5 QUALITY ASSURANCE
	1.6 PROJECT CONDITIONS
	1.7 DELIVERY, STORAGE, AND HANDLING
	1.8 WARRANTY

	PART 2 -  PRODUCTS
	2.1 MATERIALS
	2.2 FABRICATION, GENERAL
	2.3 HORIZONTAL FIXED, EXTRUDED ALUMINUM SUN CONTROLS
	A. Horizontal Fixed Extruded Aluminum Sun Controls:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Cantilever Air Foil Sunshade System Model 100-3C-21 as manufactured by Construction Specialties, Inc. or approved equal.
	2. Other products:
	a. Dittmer Architectural Aluminum.
	b. Firestone Metal Products.
	c. All-Lite Architectural Products.
	d. Industrial Louvers, Inc.
	e. Or approved equal.

	3. Outriggers shall 1/4” custom profile flat aluminum plate members, 6” high.
	4. Sunshade system to be supplied with a 4” diameter Tube Style Fascia, as shown on drawings.


	2.4 ALUMINUM FINISHES
	A. General: Comply with NAAMM "Metal Finishes Manual" for finish designations and application recommendations, except as otherwise indicated. Apply finishes in factory after products assembly. Protect finishes on exposed surfaces prior to shipment. Re...
	B. Finish selection made by Architect from the following:
	1. High-Performance Organic Finish: 3-coat fluoropolymer finish complying with AAMA 2605 and containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating...
	a. Color and Gloss: As scheduled, if not scheduled than as selected by Architect from manufacturer's full range of standard and premium options.
	b. Provide color matching to the aluminum windows and storefront systems as directed by Architect.



	2.5 ACCESSORY PRODUCTS
	A. Coordinate installation of sun control devices with adjacent systems.
	B. Insulate anchor plates and bolts on building interior with spray foam systems and conceal foam with code compliant cover such as Type “X” gypsum board or steel plate.  Refer to documents for more information.


	PART 3 - EXECUTION
	3.1 PREPARATION
	3.2 EXAMINATION
	A. Verification of Conditions (by Installer/Applicator):  Examine conditions under which products of this section are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contracto...
	B. When Installer confirms conditions are acceptable to ensure proper and timely installation of the proposed products and confirms requirements for applicable warranty or guarantee can be satisfied; submit to General Contractor written confirmation, ...
	3.3 INSTALLATION
	3.4 CLEANING AND PROTECTING



	110500 Cmn Work Results for Shop Equip- TMD5 - MUB - phD
	111119 Vehicle Lubrication Equip- TMD5 - MUB - phD
	113100 - Residential Appliances - TMD5 - MUB - phD
	PART 1 -  GENERAL
	A. Section includes but is not limited to the following:
	1. Kitchen appliances
	a. Refrigerator
	b. Range
	c. Range Hood
	d. Ice Maker


	A. Division 01 - Specifications
	B. Mechanical and Plumbing Specifications /piping connections for appliances.
	C. Electrical Specifications for equipment/ wiring electrical connections for appliances.
	A. UL (EAUED) - Electrical Appliance and Utilization Equipment Directory; Underwriters Laboratories Inc.; current edition.
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Product Data: Manufacturer's data indicating dimensions, capacity, and operating features of each piece of residential equipment specified.
	D. Copies of Warranties: Submit manufacturer warranty and ensure that forms have been completed in Owner's name and registered with manufacturer.
	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Provide proposed products, where possible, that are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	5. Comply with optimizing energy performance.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this section, with not less than 10 years of documented experience.
	B. Electric Appliances: Listed and labeled by UL and complying with NEMA standards.
	A. See division 100 NJTA specifications general requirements for closeout requirements and warranty requirements.
	B. Provide five (5) year manufacturer warranty on refrigeration system of refrigerators.
	C. Provide ten (10) year manufacturer warranty on magnetron tube of microwave ovens.

	PART 2 -  PRODUCTS
	2.1 KITCHEN APPLIANCES
	A. All Equipment Eligible for Energy Star Rating: Energy Star Rated.
	B. Refrigerator: Free-standing, top-mounted freezer, frost-free.
	1. Capacity: Total minimum storage of 21 cubic ft; minimum 15 percent freezer capacity.
	2. Energy Usage: Provide appliances that are a minimum 20 percent more energy efficient than energy efficiency standards set by the Department of Energy.
	3. Features: Include glass shelves, automatic icemaker, and light in freezer compartment.
	4. Finish: Porcelain enameled steel, color as selected by Architect from 3 standard color options including black, white, or stainless steel.
	5. Manufacturers:
	a. Frigidaire Home Products: www.frigidaire.com.
	b. GE Appliances; Product GTH21GCE or approved equal: www.geappliances.com, color as selected by Architect from 3 standard selections, including black, white, or stainless steel.
	c. Whirlpool Corp:  www.whirlpool.com.
	d. Or approved equal.


	C. Range: Electric, free-standing, with glass-ceramic cook-top.
	1. Size:  44.5” x 29” x 30”.
	2. Oven:  Self-cleaning oven.
	3. Elements:  4 elements, 6” 1500w, 8” 2000w, 8” 2500w power boil, and 6” 1500w.
	4. Heating element “On” indicator light - 1
	5. Hot surface Indicator Lights - 1
	6. Infinite heat controls
	7. Oven light - 1 incandescent with switch
	8. Oven Features – 6-pass bake element, 6-pass broil element, dual element bake.
	9. Oven Rack Features – 2 oven racks with 6 rack positions
	10. Storage Drawer Feature – removable full width for storage of cookware, and kitchen accessories
	11. Analogue clock
	12. Ceramic glass cooktop – easily wipes clean / radiant burners / one-piece upswept top surface
	13. Controls:  Solid state electronic.  Provide barrier free compliant controls on range, upfront mounted controls.
	14. Barrier Free Compliant
	15. Finish:  Porcelain enameled steel, color as selected by Architect from 2 standard color options, white or black, with stainless steel accents.
	16. Manufacturers:
	a. GE Appliances: Product ABS45DFBS or ABS45DFWS, GE Artistry Series 30” Free-standing electric range;  www.geappliances.com.
	b. Frigidaire Home Products: www.frigidaire.com.
	c. Whirlpool Corp: www.whirlpool.com.
	d. Or approved equal.


	D. Range Hood:
	1. Size: 30 inches.
	2. Finish & color: selected by architect from six standard colors, including black, white, or stainless steel.
	3. Manufacturers:
	a. Broan Model 88000 Series Convertible Microtek® System IV: www.broan.com
	b. Frigidaire Home Products: www.frigidaire.com.
	c. GE Appliances; www.geappliances.com.
	d. Whirlpool Corp: www.whirlpool.com.
	e. Or approved equal.


	E. Ice Maker:
	1. Size: 28”D x26”W x 38.5” H
	2. Finish & color: selected by architect from standard colors, including black, white, or stainless steel.
	3. Manufacturers:
	a. Basis of design:  Manitowoc Model UR-0140A; www.manitowocice.com; air cooled unit
	1) Ice-o-matic Model Ice U150-A; www.iceomatic.com
	2) Or approved equal.


	4. Product Description:
	1) Energy star rated / compliant
	2) Provide power cordset / 3 wire with grounding
	3) Removable bin
	4) Condensing drain line piped to floor drain
	5) Provide water service line
	6) Warranty:  minimum 3 year ice maker, 5 year evaporator, 3 year compressor, with 3 year labor warranty.
	7) Control Panel: Display controls on front panel for easy use.
	8) Capacity: minimum of 90# to 122# product of ice in a 24 hour period.




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions (by Installer/Applicator):  Examine conditions under which products of this section are to be installed in coordination with Installer of materials and components specified in this Section and notify the General Contracto...
	B. When Installer confirms conditions are acceptable to ensure proper and timely installation of the proposed products and confirms requirements for applicable warranty or guarantee can be satisfied; submit to General Contractor written confirmation, ...
	C. Verify surface is free of liquid curing compounds and incompatible products with sealer.
	D. Verify utility rough-ins are installed and correctly located.

	3.2 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Anchor built-in equipment in place.
	C. Connect range hood to duct work for direct exhaust to the exterior of the building.

	3.3 CLEANING
	A. Remove packing materials from equipment.
	B. Wash and clean equipment. See Division 01 for cleaning chemicals and requirements.
	C. Dispose of all waste legally.
	D. Comply with waste management and recycling program requirements.



	123550 - Plastic Laminate Casework - TMD5 - MUB - phD
	A. Section Includes, but is not limited to, the following:
	B. Products Furnished but not Installed Under this Section
	C. Related Sections
	A. NJUCC Barrier Free Subcode /ANSI 117.1 current edition
	B. Architectural Woodwork Institute
	C. ASTM E84
	D. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; Hardwood Plywood & Veneer Association; 2004 (ANSI/HPVA HP-1).
	E. NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers Association; 2005.
	F. NEMA LD3-2000 CL5 standards
	G. ANSI/BHMA A156.9
	2.1 MANUFACTURERS
	2.2 MATERIALS
	2.3 COMPONENTS
	3.1 EXAMINATION
	3.2 INSTALLATION
	3.3 ADJUSTING / CLEANING

	123600 - Countertops - TMD5 - MUB - phD
	124813 - Floor Matts and Frames - TMD5 - MUB - phD
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes, but is not limited to, the following:
	1. Roll up matt in recessed depression with frame assemblies.

	B. Related Sections
	1. DIVISION 01 - Specifications
	2. DIVISION 03 – Concrete
	3. DIVISION 09 – Precast Terrazzo Tile
	4. DIVISION 09 – Resilient Tile Floor


	1.2 REFERENCE
	A. American Society for Testing and Material (ASTM).
	B. The Aluminum Association.
	C. The Carpet and Rug Institute (CRI).
	D. The National Floor Safety Institute (NFSI).

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Product Data:  Include manufacturer's specifications and installation instructions, construction details, material descriptions, dimensions of individual components and profiles, and finishes for each type of floor mat and frame specified, for each...
	D. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other Work:  For floor mats and frames.  Show assembly, joint locations, installation details, layout, plans, elevations, sections, details of patterns or designs, acc...
	1. Verify recesses and openings in substrates by field measurements before fabrication and indicate measurements on Shop Drawings.  Provide center joint on all assemblies.
	2. Coordinate Shop Drawings showing oversized recess for deferred installation of frames with concrete work. Oversize recess as required by manufacturer.

	E. Samples:
	1. Sample Selection:  Provide sample for each type of floor mat and frame indicated.
	2. Verification: 8-inch- square assembled sections of floor mats, frame members, and tread rails with selected tread surface showing each type of metal finish and color of exposed floor mats, tread rails, frames, and accessories required.

	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. 4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 QUALITY ASSURANCE
	A. Qualifications:
	1. Flammability in accordance with ASTM E648, Class 1, Critical Radiant Flux, minimum 0.45 watts/m2.
	2. Slip resistance in accordance with ASTM D-2047-96, Coefficient of Friction, minimum 0.60 for accessible routes.
	3. Standard rolling load performance to be 1000 lb. / wheel (load applied to a solid 5 inches x 2 feet wide polyurethane wheel, 1000 passes without damage.
	4. Single Source Responsibility: Obtain floor mats/grids and frames from one source of a single manufacturer.
	5. Utilize superior structural aluminum alloy 6105-T5 for rail components

	B. Regulatory Requirements:
	1. Accessibility Requirements:  In addition to requirements of authorities having jurisdiction, provide installed floor mats that comply with Section 4.5 in the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabiliti...
	2. Accessibility Requirements:  Provide installed floor mats that comply with Sections 302 and 30 in ICC A117.1.


	1.5 DELIVERY, STORAGE AND HANDLING
	A. Deliver material to the project site ready for use and fabricated in as large sections and assemblies as practical, in unopened original factory packaging clearly labeled to identify manufacturer.
	1. Identify products with appropriate markings of applicable testing and inspecting organization.
	2. Deliver material to project site in manufacturer’s original containers with original packing labels identifying material being supplied.
	3. Storage:  Store material delivered to Site off ground or floor slab and fully protected from damage, weather, and ground water at all times. Provide under cover at all times.
	4. Protection from Deterioration:  Do not allow materials to become wet of soiled, or covered with ice or snow.  Comply with manufacturer’s recommendations for handling, storage and protection during installation.  Protect material from exposure to su...
	5. Protect insulation products from exposure to moisture.


	1.6 PROJECT / SITE CONDITIONS
	A. Field Measurements:  Verify blocked-out openings in floors by field measurements before fabrication and indicate measurements on Shop Drawings.
	1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, establish opening dimensions and proceed with fabricating floor mats and frames without field measurements.  Coordinate floor construction to ensure that ac...


	1.7 SEQUENCING AND SCHEDULING
	A. Coordination
	1. Coordinate size and location of oversized recesses in concrete work to receive floor mats and frames.  Defer frame installations until building enclosure is completed and related interior finish work is in progress. Coordinate recess requirements w...
	2. Coordinate integral installation of recessed frames and anchors with placing of concrete slab so frames are positioned accurately.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. As a Basis of Design details and specifications have been base on:  Construction Specialties, Inc.
	1. Roll-Up Entrance floor matt with recessed level base frame. For new construction
	a. PediTred-Level Base Frame-“G4” – from C/S Group.

	2. Other Manufacturers that offer similar products and may be acceptable upon a compliance review include:
	a. Balco, Inc.
	b. Arden Architectural Specialties, Inc.
	c. Or approved equal



	2.2 MATERIALS
	A. Metal Frame:
	1. Aluminum - ASTM B 221, alloy 6105-T5, 6105-T6 for extrusions; color / finish selected by Architect from full line of anodized aluminum finish options; minimum of (3) three selections.
	2. Flexible and prime PVC extrusions.
	3. Tread insert options - Carpet.

	B. Vinyl Frame:
	1. Vinyl/Acrylic - High-impact PVC alloy.
	2. Flexible and prime PVC extrusions.
	3. Tread insert options - Carpet.

	C. Concrete Fill and Grout Materials:
	1. Provide concrete materials complying with Division 03 for grout and fill around and under recessed mats and frames that produce concrete equivalent in strength to cast-in-place concrete slabs.  For concrete fill, adjust aggregate size to not exceed...


	2.3 MANUFACTURED UNITS
	A. Floor Mats:  Provide colors, patterns, and profiles of materials, including metals and metal finishes indicated or specified.  If not indicated, provide colors, patterns, and profiles selected by Architect from manufacturer's standards.
	Models and Descriptions:
	1. “G4 PediTred” shall be extruded 6105-T5 aluminum alloy with ¾ inch deep tread rails joined by a dual durometer PVC combination hinge and cushion to compromise the overall grid length (traffic direction).  The hinge shall be complete with perforatio...

	B. Recessed Matt Frames:
	1. AL- Level Base Frame shall be a 1 inch (25.4mm) deep recessed frame in 6063-T6 aluminum alloy with anodized finish, with a ¼ inch wide exposed surface.  Black vinyl fillers shall be furnished as required, when standard 1-1/2 inch tread spacing cann...
	a. Note: All out of view mill finish frames and pieces in contact with concrete to receive primer coating.


	C. Tread Insert Options:
	1. HD Mono Tuft HD™ Carpet shall meet the Carpet and Rug Institute’s standard for indoor air quality.  Fibers shall include a minimum of 100, 12 mil monofilament fibers per square inch and colorfast, solution-dye nylon.  Each carpet fiber and monofila...
	a. As scheduled, if not scheduled than as selected by Architect from a full range of 25 standard colors minimum offered by the manufacturer.


	D. Sustainable Requirements:
	1. Provide entry mat assembly using a minimum 18.5% post-consumer and 5.5% pre-consumer recycled content.


	2.4 FABRICATION
	A. Shop Assembly: Where possible, verify sizes by field measurement before shop fabrication.
	1. Floor Mats:  Shop-fabricate units to greatest extent possible in sizes as indicated.  If not otherwise indicated, provide single unit for each mat installation; do not exceed manufacturer's recommended maximum sizes for units that are removed for m...
	2. Recessed Metal Mat Frames:  Extruded aluminum bronze, of size and style to fit floor mat type specified, for permanent recessed installation, complete with corner pins or reinforcement and anchorage devices.
	a. Fabricate edge-frame members in single lengths or, where frame dimensions exceed maximum available lengths, provide minimum number of pieces possible, with hairline joints equally spaced and pieces spliced together by straight connecting pins.
	b. Coat surfaces of aluminum frames that will contact cementitious material with manufacturer’s standard protective coating.


	B. Finishing:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary ...
	1. Aluminum Finishes:  Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
	a. Class I, Color Anodic Finish:  AA-M12C22A42/A44 (Mechanical Finish:  non-specular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally colored or electrolytically deposited color coating 0.018 mm...
	1) Color:  As scheduled, if not scheduled than as selected by Architect from full range of anodized aluminum colors and finishes.





	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which floor mats and frames are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractors in writing, with copi...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Examine substrates, floor conditions, and floor recesses for compliance with requirements for location, sizes, provide minimum recess depth required by manufacturer, and confirm other conditions affecting installation of floor mats and frames.

	3.2 INSTALLATION
	A. Install recessed mat frames to comply with manufacturer's written instructions.  Set mat tops at height recommended by manufacturer for most effective cleaning action; coordinate top of mat surfaces with bottom of doors that swing across mats to pr...
	1. Install necessary shims, spacers, and anchorages for proper location and secure attachment of frames.
	2. Install grout and fill around frames and, if required to set mat tops at proper elevations, in recesses under mats.  Finish grout and fill smooth and level.

	B. Set mat/grid at height recommended by manufacturer for most effective cleaning action.
	C. Coordinate top of mat/grid surfaces with bottom of doors that swing across to provide ample clearance between door and mat/grid.

	3.3 PROTECTION, CLEANING, DISPOSAL
	A. After completing frame installation and concrete work, provide temporary filler of plywood or fiberboard in recesses and cover frames with plywood protective flooring.  Maintain protection until construction traffic has ended and Project is near Su...
	B. Defer installation of floor mats until Project is near Substantial Completion.
	C. Dispose of all waste legally and in accordance with local jurisdictions requirements.
	D. Clean and adjust floor matt in accordance with manufacturer’s cleaning requirements.
	E. Completely clean and vacuum installed units.
	F. Comply with waste management and recycling program requirements.
	END OF SECTION



	125200 - Window Shades - TMD5 - MUB - phD
	1.1 SUMMARY
	1. Manual shade with vinyl-coated fiberglass fabric at exterior window openings.
	2. Refer to Part 2 for shade fabric and shade locations.
	1. DIVISION 01 – Specifications
	2. DIVISION 03 – Pre-Cast Structural Concrete Wall Panels
	3. DIVISION 08 – Aluminum Windows
	4. DIVISION 08 – Hollow Metal Doors and Frames
	5. DIVISION 09 – Gypsum Assemblies

	1.2 SUBMITTALS
	1. Initial Selection:  Submit (1) set of samples, min. 8 inches x 10 inches, of shade fabric demonstrating manufacturer's full range of colors and patterns for selection by Architect.
	2. Verification:  After selection of color and fabric by Architect, submit (1) each 4 foot wide window shade complete with all components specified including mounting brackets, fasteners, and similar accessories.
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Provide proposed products, where possible, that are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	5. Comply with optimizing energy performance.
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	1.3 QUALITY ASSURANCE
	1. Manufacturer: Single source provider with a minimum of three (3) installations of similar size and nature that have been completed at least three (3) years.
	2. Installer: Minimum of at least five (5) years of experience in installation of applications similar to those indicated in this Project, and at least five (5) successfully completed installations of similar scope, complexity and materials completed ...

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping:
	1. Schedule, receive, and store materials delivered by manufacturer. Provide required storage space.
	2. Factory-wrap shades for delivery and tag with identifying mark for each location.

	B. Storage and Protection:  Store shades in well-ventilated, dry, approved location, and protect from damage. Remove damaged and rejected shades due to improper protection during storage from Site.
	C. Delivery, Storage and Protection:  Comply with manufacturers requirements.

	1.5 PROJECT/SITE CONDITIONS
	A. Field Measurements:  Verify at Site, all dimensions and conditions affecting shade installation.
	B. Do not proceed with installation until window, caulking and finishing work adjacent to area is complete.
	C. Coordinate activities with adjacent construction work.

	1.6 WARRANTY
	A. Manufacturer's Warranty - Submit manufacturer's standard (25) year warranty covering at least following items:
	1. Start of warranty is the date of substantial completion.
	2. Corrosion of all metal parts.
	3. Sagging, creasing, or breaking of slats.
	4. Operating mechanism to perform smoothly, without slippage or jams.
	5. Finish of all components to match in color, to be uniform, and not fade or discolor.
	6. Defects of materials and workmanship in installation.


	2.1 MANUFACTURERS
	A. As a Basis of Design, details and specifications have been based on the following products:
	1. Manual shades (single source): “Manual shades similar to “Flex Shade” with Interior Sun Control Fabrics “Sheerweave” by Phifer“- SW2700 (2 sided fabric) manufactured by Draper Inc., Spiceland, Indiana.

	B. Other manufacturers offering similar products include that may be acceptable upon a compliance review include:
	1. Manual shades:
	a. Brookline Shade Co., Chicago, Illinois
	b. Charles W. Rice and Co., Inc., Union City, Indiana
	c. Mechoshade Systems, New York
	d. Or approved equal



	2.2 MANUAL SHADES
	A. Fabric (Provide shades at all exterior window openings except no shades at the stairs and wash bay openings.):  Green Guard Approved Fabric Interior Sun Control Fabrics “Sheerweave” by Phifer“ - SW2700 (2 sided fabric),  Twill weave, PVC-coated fib...
	1. Weight:  14.0 ounces per sq. yd.
	2. Tear Strength:  247 lbs. (warp), 312 lbs. (fill)
	3. Openness Factor:  Provide 3%
	4. Flame Spread (ASTM E-84):  25 or less.
	5. Fire Rating: Comply with NFPA 701
	6. Fabric installation:
	a. Dark side of fabric is to face into room.
	b. Light side of fabric is to face to the exterior.

	7. Color and Pattern: As selected by Architect from manufacturer's full range of standard and optional colors and patterns, min. of (6) choices.

	B. Fabric (Provide shades at exterior openings in the Men’s and Women’s Bunk Room Shades Only): Green Guard Approved Fabric Interior Sun Control Fabrics “Sheerweave” by Phifer“ - SW7000 Black out Fabric - 100% polyester with acrylic foamed backing, PV...
	1. Mesh Weight: 12.00 oz./ sq. yard
	2. Average Weight: 0.000579 oz./ sq. inch
	3. Fabric Thickness: 0.026"
	4. Available in 118" and 94" widths.
	5. Openness: Opaque
	6. Fire Classification: California U.S. Title 19 (small scale), NFPA 701-2004 TM#1 (small scale), BS 5867 2008 Part 2 Type B Performance, CAN/ULC-S 109-03 (large and small scale) and CAN/CGSB2-4.162-M80, GREENGUARD, GREENGUARD GOLD, GreenSpec Listed, ...
	7. Lead Free:  RoHS/Directive 2002/95/EC, US Consumer Product Safety Commission Section 101 and ANSI/WCMA A100.1-2007 for lead content.
	8. Bacteria and Fungal Resistance:  ASTM G21-96, AATCC 174-1998 Part II and III
	9. Color and Pattern: As selected by Architect from manufacturer's full range of standard and optional colors and patterns, min. of (8) choices.

	C. Rollers:  Institutional quality, min. 1-1/2” inch diameter fabricated from extruded aluminum.  Diameter, wall thickness, and material selected by manufacturer to accommodate shade type and size.
	D. Slats:  Minimum 1/8 by 1 inch (3 mm by 25 mm) aluminum slat encased in heat seamed hem.
	E. Cord: Bead clutch control system bi-directional, manual operation. Loop Chain - Stainless Steel.
	F. Green Guard Approved Fabric Openness Factor for “Interior Sun Control Fabrics “Sheerweave” by Phifer“- SW2700 (2 sided fabric): provide 3% of openness.
	G. Universal Brackets:  Plated steel, projecting as required clearing all window fixtures.  Provide adequate brackets on multiple sash windows to hold roller pin ends no more than 1/8 inch apart over centerline of mullion.  Use top mount/ceiling mount...
	H. Fascia and End Caps: Provide aluminum fascia and end-caps to conceal roller.  Architect to select from full range of standard and optional colors, min. of (6) choices.
	I. Stops:  Provide insert stops for roller operation.
	J. Fabrication:
	1. Cut shades perfectly square and true and mount on rollers using suitable fasteners.  Provide all material used in shade manufacture new, commercially perfect and of first quality.  Provide material in one piece.
	a. Where necessary, increase diameter of roller from 1-1/2 inches to correspond with size of shade.

	2. Fabrication Tolerances (Exterior window shades):
	a. Size shades to fit openings head to sill and between mullions, unless otherwise indicated on Drawings.
	b. Provide single sets of shades no greater in width than distance between 2 mullions at openings up to 6’-0” wide.
	c. Provide minimum clearances for appropriate operation of shades.
	d. Provide shop drawing showing shaped layout by opening and detail method of mounting.



	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which window shades are to be installed in coordination with Installer of materials and components specified in this Section and notify affected General Contractor in writing, with copies to the...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Install window shade systems in accordance with manufacturer’s instructions and these specifications.
	B. Install shades level, plumb, square, and true. Allow proper clearances for window operation, cleaning, and hardware.
	C. Assume responsibility for all field dimensions and mounting surfaces.
	D. Adjust window shade systems for proper operation.
	E. Shades:
	1. Hang shades at window to fit opening properly and operate smoothly and efficiently. Locate tips of adjoining shades no further than 3/8 inch apart when two or more are mounted back to back.
	2. Install each shade on brackets securely fastened to ceiling or wall as shown on Drawings. Furnish and install new brackets and other hardware required for proper installation of shades.


	3.3 PROTECTION
	A. Protect installed products until completion of project.
	B. Touch-up, repair or replace damaged products before Substantial Completion.

	3.4 ADJUSTING/CLEANING
	A. Installed shades to be left free of marring, scratches, dirt, or foreign materials.  Leave shades, cords, and accessories clean.
	B. Remove all debris and dirt resulting from installation procedures.
	C. Leave premises clean and acceptable to Architect and Owner.
	D. Dispose of waste legally and in accordance with local jurisdiction requirements.
	E. Comply with waste management and recycling program requirements.


	142400 - Hydraulic Elevator - TMD5 - MUB - phD
	SECTION 142400 – HYDRAULIC ELEVATORS
	2.1 DESIGN AND SPECIFICATIONS
	2.2 EQUIPMENT: MACHINE ROOM COMPONENTS
	2.3 EQUIPMENT:  HOISTWAY COMPONENTS
	E. Hoistway Entrances:
	F. Fascia: Galvanized sheet steel shall be provided at the front of the hoistway.

	2.4 EQUIPMENT: CAR COMPONENTS
	K. Guides: The car roller type guides at the top and the bottom.

	2.5 EQUIPMENT: SIGNAL DEVICES AND FIXTURES
	2.6 ACCESSORIES


	210510 - Fire Suppression Related Work- TMD5 - MUB - phD
	210513 - Cmn Mtr Req for Fire-Supp Equip- TMD5 - MUB - phD
	210800 - Start-Up and Commissioning- TMD5 - MUB - phD
	211300 - Sprinkler System- TMD5 - MUB - phD
	213000 - Fire Pumps- TMD5 - MUB - phD
	220510 - Plumbing Related Work- TMD5 - MUB - phD
	220513 - Cmn Mtr Req for Plbg Equip- TMD5 - MUB - phD
	220529 - Hangers and Supports for Plbg Ppg n Equip- TMD5 - MUB - phD
	220553 - Identif for Plbg Ppg n Equip- TMD5 - MUB - phD
	220710 - Plumbing Insulation- TMD5 - MUB - phD
	220800 - Start-Up and Commissioning- TMD5 - MUB - phD
	221110 - Plumbing Piping and Specialties- TMD5 - MUB - phD
	221326 - Oil Water Separator- TMD5 - MUB - phD
	221429 - Sump Pumps- TMD5 - MUB - phD
	221500 - General Service Compressed Air Systems- TMD5 - MUB - phD
	221600 - Gas Piping and Specialties- TMD5 - MUB - phD
	223400 - Fuel Fired Domestic Water Heaters- TMD5 - MUB - phD
	224000 - Plumbing Fixtures- TMD5 - MUB - phD
	230500 - Common Work Results for HVAC- TMD5 - MUB - phD
	SECTION 230500 – COMMON WORK RESULTS FOR HVAC
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes materials and methods common to other Sections of this Division.  It includes but is not limited to:
	1. Concrete equipment base construction requirements.
	2. Formed steel channel.
	3. Dielectric Fittings
	4. Flexible Connectors
	5. Sleeves and Seals
	6. Identification for Plumbing Piping and Equipment.
	7. Cutting and Patching
	8. Welding Procedures
	9. Firestopping
	10. Access Doors
	11. Joint Sealants
	12. Field Painting
	13. Motors

	B. Related Documents
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.


	1.2 RELATED SECTIONS
	A. Section 033000 – Cast In Place Concrete
	B. Section 055000 – Metals / Fabrications
	C. Section 061000 – Rough Carpentry
	D. Section 078400 – Through Penetration Firestop Systems
	E. Section 099100 – Painting
	F. Division 22 – Plumbing Sections As Included
	G. Division 23 – HVAC Sections as Included
	H. Division 26 – Electrical Sections As Included

	1.3 REFERENCES
	A. The publications listed below form a part of this section to the extent referenced. The publications are referred to within the text by the basic definition only. Use latest edition of publication.
	B. American National Standards Institute (ANSI):
	1. ANSI/ASME B31; Code for Pressure Piping.
	2. A 13.1 Scheme for the Identification of Piping Systems.
	3. B 31 Code for Pressure Piping.

	C. American Society of Mechanical Engineers (ASME):
	1. Boiler and Pressure Vessel Code, Section IX, Welding and Brazing Qualifications.

	D. American Welding Society (AWS):
	1. Soldering Manual. 2nd ed. 1977.
	2. Brazing Manual. 4th ed. 1991.
	3. A 5.8 Specifications for Filler Metals for Brazing.
	4. D 1.1 Structural Welding Code for Steel.

	E. National Electric Manufacturer's Association (NEMA) Standards as apply to specified products.
	1. NEMA MG1; Motors and Generators.

	F. Steel Structures Painting Council (SSPC):

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Indicate manufacturer, trade names, and model numbers, components, arrangement, and accessories being provided.
	3. Include applicable literature, catalog material or technical brochures.
	4. Include material and equipment specifications, sizes, types, dimensions, weights, rated capacities, and performance tables or performance curves.
	5. Include utility requirements for wiring, piping, and service connection data, motor sizes complete with electrical characteristics.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Include dimensional data for rough in and installation instructions.
	3. Indicate typical layout including dimensions and utility connections.
	4. Submit Fabrication Drawings for construction and connections to equipment.
	5. Submit drawings showing field measured conditions.
	6. Shop drawings detailing fabrication and installation for equipment pads, metal and wood supports and anchorage for materials and equipment.
	7. Coordination drawings for access panel and door locations.
	8. Submit for piping and equipment identification list of wording, symbols, letter size, and color coding for pipe identification and valve chart and schedule, including valve tag number, location, function, and valve manufacturer's name and model num...
	9. Requirements of this section do not relieve the contractor of requirement to address specific shop drawing requirements for each technical specification section under division 23.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING
	5. Record Documents
	a. Record installed locations and position of systems, components, and accessories.
	b. Maintain and update documents on a daily basis.
	c. Provide electronic files of Record Documents in addition to Printed copies.

	6. Operation and Maintenance Manuals: Submit operation and maintenance manuals for each of the following items of equipment or systems.
	a. Mechanical Piping Systems.
	b. Heating and Cooling Equipment.
	c. Pumps, Accessories, and Specialties.
	d. Air Distribution Systems.
	e. HVAC Control Systems.

	7. Include the following elements in each O & M manual:
	a. Erection or installation instructions.
	b. Start-up procedures.
	c. Recommended and alternative operating procedures.
	d. Schedule of preventive maintenance requirements.
	e. Schedule of recommended spare parts to be stocked, complete with part number, inventory quantity, and ordering information.
	f. Detailed maintenance procedures.
	g. Schedule of lubrication requirements.
	h. Corrected and approved control and wiring diagrams.
	i. Data sheet listing pertinent equipment or system information, as well as the addresses and telephone numbers of the nearest sales and service representatives.

	8. Submit Operation and Maintenance Manuals by complete system.


	1.5 QUALITY ASSURANCE
	A. Requirements of Regulatory Agencies: Comply with construction requirements of State, County, and such other local political subdivision’s specifications as may exceed the requirements of the codes, standards, and approving bodies referenced herein.
	1. Perform Work in accordance with the New Jersey Uniform Construction Code.
	2. Perform Work in accordance with local Authorities having Jurisdiction.

	B. Maintain one copy of each document on site.
	C. Qualify welding processes and operators for structural steel according to AWS D1.1.
	D. Qualify welding processes and operators for piping according to ASME "Boiler and Pressure Vessel Code," Section IX.
	1. Comply with provisions of ASME B31 Series "Code for Pressure Piping."
	2. Certify that each welder has passed AWS qualification tests for the welding processes involved and that certification is current.

	E. Provide certified pipe welder(s) capable of welding in accordance with ASME  B31. Submit proof of certification when requested.
	F. All equipment or apparatus of any one system must be the product of one manufacturer or equivalent products of a number of manufacturers which are suitable for use in a unified or assembled system.
	G. Comply with requirements of the National Fire Protection Association (NFPA) Standards referenced in the various Specifications Sections, and as directly appropriate to the work and workmanship.
	H. Comply with requirements for both the Underwriters' Laboratories, Inc. (UL) Listings, Labels, and Approvals and the National Electrical Manufacturers' Associations (NEMA) Stamps or Seals as applicable to electrical equipment or apparatus forming pa...
	I. Certificates and Permits: Upon completion of work, and prior to final payment, furnish to the A/E formal certification of final inspections from authorities having jurisdiction and secure required permits, if any, from such authorities. Additionall...
	J. Source Quality Control: Products used throughout these specifications, and as indicated on the Drawings, are those of companies having established reputations in the manufacture of the particular materials, equipment, or apparatus specified. Such p...

	1.6 DEFINITIONS
	A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawl spaces, and tunnels.
	B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	C. Exposed, Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient temperatures and weather conditions. Examples include rooftop locations.
	D. Concealed, Interior Installations: Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and in duct shafts.
	E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and physical contact by building occupants, but subject to outdoor ambient temperatures. Examples include installations within unheated shelters.
	F. Provide: Furnish and install.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials and equipment to the Project site in a clean condition with openings plugged or capped (or otherwise sealed by packaging) both during shipping and during temporary storage.
	B. Delivered equipment crating and/or packaging shall clearly identify pick-points or lift-points. In the absence of crating or packaging, pick-points or lift-points must be identified on the equipment.
	C. When unloading materials and equipment provide special lifting harness or apparatus as may be required by manufacturers. Handle materials and equipment in accordance with manufacturer's written instructions.
	D. The Contractor shall determine the required equipment needed for unloading operations and have such equipment on site to perform unloading work on the date of equipment delivery.
	E. Store materials and equipment, both on and off site, in accordance with manufacturer's written instructions.

	1.8 DRAWING INTERPRETATION AND COORDINATION
	A. Mechanical Drawings are diagrammatic and indicate the general arrangement of systems and equipment, unless indicated otherwise by dimensions or Detail Drawings.
	B. Plans are intended to show size, capacity, approximate location, direction, and general relationship of one work phase to another, but not the exact detail or arrangement.
	C. For locations of building elements, refer to dimensioned Architectural and Structural Drawings and perform field measurements to verify exact locations.
	D. Equipment outlines shown on Detail Drawings, or dimensions indicated anywhere on the Drawings, are limiting dimensions. Equipment exceeding approximate dimensions indicated by equipment outlines on Detail Drawings and any equipment or arrangements ...
	E. Electrical Service Devices:
	1. Provide starters, fused disconnect switches or combination starter fusible disconnect switches required for motors and equipment of this Division of the Specifications.
	2. Correct sizing of starters and disconnect switches is the joint responsibility of the Contractor and the equipment or apparatus manufacturer.
	3. Motor starters shall be minimum NEMA Size 1. Electrical enclosures to be NEMA 12 for indoor units and NEMA 4 for outdoor units unless otherwise indicated on the Drawings.
	4. Starters shall be complete with two sets of auxiliary contacts; one set normally open; one set normally closed.
	5. For motors 25 HP or greater, provide autotransformer type reduced voltage starters.
	6. Motor starters and disconnect switches shall be located as indicated on the Drawings.


	1.9 MATERIALS, EQUIPMENT AND WORKMANSHIP
	A. Install equipment in strict accordance with manufacturer's instructions for type and capacity of each piece of equipment. Obtain these instructions from the manufacturer and such instructions shall be considered a part of these Specifications. Type...
	B. All equipment or apparatus of any one system must be the product of one manufacturer or equivalent products of a number of manufacturers which are suitable for use in a unified or assembled system.

	1.10 WARRANTY
	A. Extended Warranties: See individual Sections for extended Warranties.
	B. Submit manufacturer’s warranty and verify that forms are completed in Owner’s name and registered with manufacturer.
	C. Date warranties to date of Substantial Completion for Project.
	D. Correct defective Work within a one year period after Date of Substantial Completion.

	1.11 MAINTENANCE
	A. Maintenance Service:
	B. Provide service and maintenance for one year from date of Substantial Completion, except where longer service is indicated in individual sections.


	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Use of Trade Names: The use of trade names on the drawings or other documents is to establish a basis of design, constructability, and level of quality. It is not intended to exclude other manufacturers whose products are equivalent to those named,...
	B. Alternates and Substitutions:  In accordance with the Contract Documents, including General and Supplemental Conditions.

	2.2 SLEEVES
	A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.
	B. Sleeves for Pipes Through Fire Rated Floors, Walls, and potentially Wet Floors: Schedule 40, ASTM A53 galvanized steel pipe section.
	C. Sealant:  Refer to Section 079200.

	2.3 MECHANICAL SLEEVE SEALS
	A. Manufacturers:
	1. Thunderline Link-Seal, Inc.
	2. NMP Corporation.
	3. Substitutions: Permitted.

	B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between object and sleeve, connected with bolts and pressure plates causing rubber sealing elements to expand ...

	2.4 FORMED STEEL CHANNEL
	A. Manufacturers:
	1. Allied Tube & Conduit Corp.
	2. B-Line Systems.
	3. Midland Ross Corporation, Electrical Products Division.
	4. Unistrut Corp.
	5. Substitutions: Permitted.

	B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

	2.5 CONCRETE
	A. Refer to Section 033000 – Cast In Place Concrete.
	B. Concrete work for mechanical installations is specified in Section 033000. Provide dimensional drawings, templates, anchor bolts and accessories required for mounting and anchoring equipment.

	2.6 GROUT:
	A. Nonshrink, Nonmetallic Grout: ASTM C 1107, Grade B.
	1. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout, nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior applications.
	2. Design Mix: 5000-psi, 28-day compressive strength.
	3. Packaging: Premixed and factory-packaged.


	2.7 ACCESS DOORS
	A. Provide access doors for maintenance or adjustments purposes for all mechanical system components including valves, volume and splitter dampers, fire dampers, clean outs and traps, controls, coils and terminal units, and expansion joints.
	B. Unless indicated otherwise, access doors to match surrounding surface, provided with recess to accept matching finish. Provide UL rated doors in fire rated construction.
	C. Provide flush type steel framed panel with concealed hinges, size minimum 12 x 12 inch for inspection and hand access, and minimum 18 x 18 inch for man access.
	D. Provide cam type locking device with hand or key lock when located in public corridors and washrooms complete with master keys.

	2.8 PIPE AND PIPE FITTINGS:
	A. Refer to individual piping system specification Sections for pipe and fitting materials and joining methods.

	2.9 JOINING MATERIALS:
	A. Refer to individual piping system specification Sections in Division 15 for special joining materials not listed below.
	B. Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions of the piping system contents.
	1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, except where thickness or specific material is indicated.
	a. Full-Face Type: For flat-face, Class 125 cast-iron and cast-bronze flanges.
	b. Narrow-Face Type: For raised-face, Class 250 cast-iron and steel flanges.

	2. ASME B16.20 for grooved, ring-joint, steel flanges.
	3. AWWA C110, rubber, flat face, 1/8 inch thick, except where other thickness is indicated; and full-face or ring type, except where type is indicated.

	C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, except where other material is indicated.
	D. Solder Filler Metal: ASTM B 32.
	1. Alloy Sn95 or Alloy Sn94: Tin (approximately 95 percent) and silver (approximately 5 percent), having 0.10 percent lead content.
	2. Alloy Sn50: Tin (50 percent) and lead (50 percent).
	3. Alloy E: Tin (approximately 95 percent) and copper (approximately 5 percent), having 0.10 percent maximum lead content.
	4. Alloy HA: Tin-antimony-silver-copper-zinc, having 0.10 percent maximum lead content.
	5. Alloy HB: Tin-antimony-silver-copper-nickel, having 0.10 percent maximum lead content.
	6. Alloy Sb5: Tin (95 percent) and antimony (5 percent), having 0.20 percent maximum lead content.

	E. Brazing Filler Metals: AWS A5.8.
	1. BCuP Series: Copper-phosphorus alloys.
	2. BAg1: Silver alloy.

	F. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
	G. Couplings: Iron body sleeve assembly, fabricated to match outside diameters of plain-end pressure pipes.
	1. Sleeve: ASTM A 126, Class B, gray iron.
	2. Followers: ASTM A 47, Grade 32510 or ASTM A 536 ductile iron.
	3. Gaskets: Rubber.
	4. Bolts and Nuts: AWWA C111.
	5. Finish: Enamel paint.


	2.10 PIPING SPECIALTIES:
	A. Escutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type where required to conceal protruding fittings and sleeves.
	1. Inside Diameter: Closely fit around pipe, tube, and insulation.
	2. Outside Diameter: Completely cover opening.
	3. Cast Brass: Split casting, with concealed hinge and set-screw.
	4. Finish: Polished chrome plate.
	5. Stamped Steel: Split plate, with concealed hinge, set-screw, and chrome-plated finish.


	2.11 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
	A. Refer to Section 230553
	B. Plastic Nameplates: Laminated three-layer plastic with engraved black letters on light background color.
	C. Plastic Tags: Laminated three-layer plastic with engraved black letters on light background color, minimum 1-1/2 inches diameter.
	D. Plastic Pipe Markers: Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe covering. Larger sizes may have maximum sheet size with spring fastener. Color and Lettering: Conform to ASME A13.1.
	E. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings. Color and Lettering: Conform to ASME A13.1.
	F. Plastic Underground Pipe Markers: Bright colored continuously printed plastic ribbon tape, minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.

	2.12 FIRESTOPPING
	A. Refer to Section 0784 00 – Firestopping.
	B. Provide firestopping against the spread of fire, smoke and gases where penetrations occur for piping and ductwork.

	2.13 FLASHING
	A. Flash and counter flash where mechanical equipment passes through exterior or waterproofed walls, floors and roofs.
	B. Flash pipes projecting 12 inch minimum above finished roof surface with flashing worked 1 inch minimum into hub, 8 inch minimum clear on sides with minimum 24 x 24 inch sheet size. For pipes through outside walls turn flange back into wall and caulk.
	C. Provide curbs for mechanical roof installations 12 inch minimum high. Flash and counter flash with galvanized steel, soldered and made waterproof.

	2.14 PAINTING
	A. Shop Paint: For primer coats provide only those primers that are compatible with field coats specified in Section 099110.

	2.15 MOTORS
	A. Provide energy efficient motors of sufficient capacity to operate the equipment under all conditions of operations without loading beyond the nameplate current or power.
	B. In no case are the motors offered to be less than the horsepower specified except when it can be demonstrated that because the efficiency of the driven equipment is greater than that specified, a lesser horsepower will suffice.
	C. Provide motors one-half horsepower and larger designed to operate on 460volt, three phase, 60 Hertz current unless indicated otherwise or specified otherwise.
	D. Provide motors smaller than one-half horsepower designed to operate on 120 volt, single phase, 60-Hertz current unless otherwise specified.
	E. Motors of drip proof, ball bearing type unless otherwise specified.
	F. Provide motors designed to operate in an ambient temperature of 40 degrees C. in continuous operation with a service factor of 1.15.
	G. Explosion proof motors shall comply with requirements of Class I, Division I, Group D, Hazardous Locations, as defined by the National Electrical Code.
	H. Provide totally enclosed fan cooled motors where motors are located outdoors.
	I. When integral horsepower, poly-phase squirrel-cage induction type motors are provided, their design shall incorporate efficiency, high power factor features and be certified by the manufacturer as having been tested in accordance with the latest ed...
	J. Motor Connections:
	1. Use lugged connections on motors 10 HP and larger. Wire nuts are not acceptable.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify openings are ready to receive sleeves.
	D. Refer to equipment specifications in other Sections for roughing-in requirements.

	3.2 INSTALLATION
	A. General Requirements: Install equipment, components, and materials at locations indicated on the Drawings and in accordance with manufacturer’s instructions..

	3.3 EQUIPMENT INSTALLATION--COMMON REQUIREMENTS:
	A. Install equipment to provide the maximum possible headroom where mounting heights are not indicated.
	B. Install equipment according to approved submittal data. Portions of the Work are shown only in diagrammatic form. Refer conflicts to the CM..
	C. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, except where otherwise indicated.
	D. Perform required interconnection of mechanical systems to other mechanical and electrical equipment, devices, or apparatus, regardless of where such Products are specified, in order to ensure the completeness of such mechanical systems.
	E. Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of equipment components. Connect equipment for ease of disconnecting, with minimum of interference with other installations. Extend grease fittings to an a...
	F. Install equipment giving right-of-way to piping systems installed at a required slope.
	G. All equipment shall operate without objectionable noise or vibration as determined by the Owner. If such objectionable noise or vibration should be produced by apparatus, piping, ducts or other parts of this work, make necessary changes, as determi...

	3.4 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. General: Install piping as described below, unless piping Sections specify otherwise. Individual piping Sections specify unique piping installation requirements.
	B. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and suspended ceilings according to the following:
	C. Chrome-Plated Piping: Cast brass, one piece, with set screw, and polished chrome-plated finish. Use split-casting escutcheons if required, for existing piping.
	D. Uninsulated Piping Wall Escutcheons: Cast brass or stamped steel, with set screw.
	E. Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates.
	F. Insulated Piping: Cast brass or stamped steel; with concealed hinge, spring clips, and chrome-plated finish.
	G. Piping in Utility Areas: Cast brass or stamped steel, with set-screw or spring clips.

	3.5 INSTALLATION - SLEEVES
	A. Exterior watertight entries: Seal with mechanical sleeve seals.
	B. Set sleeves in position in forms. Provide reinforcing around sleeves.
	C. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	D. Extend sleeves through floors 2 inches above finished floor level. Caulk sleeves full depth and provide floor plate.
	E. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct and adjacent work with firestopping insulation and caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides of penetration.
	F. Install stainless steel escutcheons at finished surfaces.
	G. Adjusting: Relocate identifying devices as necessary for unobstructed view in finished construction.

	3.6 CONCRETE BASES
	A. Where indicated, mount equipment on reinforced concrete housekeeping bases poured directly on prepared structural floor slab.
	B. Provide dimensional drawings, templates, anchor bolts and accessories required for mounting and anchoring equipment.
	C. Construct concrete bases of dimensions indicated, but not less than 4 inches   thickness and  6 inches larger in both directions than supported unit. Follow supported equipment manufacturer's setting templates for anchor bolt and tie locations.
	D. Concrete Mix: 4000-psig, 28-day compressive-strength concrete and reinforcement.
	E. Construct supports of structural steel members or steel pipe and fittings. Brace and fasten with flanges bolted to structure.

	3.7 CUTTING AND PATCHING
	A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for mechanical installations. Perform cutting by skilled mechanics of trades involved.
	B. Locate holes and provide sleeves, cutting and fitting required for mechanical work. Relocate improperly located holes and sleeves.
	C. Repair cut surfaces to match adjacent surfaces.
	D. Perform patching in finished construction of building under the sections of specifications covering these materials.

	3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGE:
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor mechanical materials and equipment.
	B. Field Welding: Comply with AWS D1.1 "Structural Welding Code--Steel."

	3.9 ERECTION OF WOOD SUPPORTS AND ANCHORAGE:
	A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor mechanical materials and equipment.
	B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fasteners without splitting wood members.
	C. Attach to substrates as required to support applied loads.

	3.10 GROUTING
	A. Install nonmetallic, nonshrink, grout for mechanical equipment base bearing surfaces, pump and other equipment base plates, and anchors. Mix grout according to manufacturer's written instructions.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placing of grout.
	E. Place grout, completely filling equipment bases.
	F. Place grout on concrete bases to provide smooth bearing surface for equipment.
	G. Place grout around anchors.
	H. Cure placed grout according to manufacturer's written instructions.

	3.11 FIRESTOPPING
	A. Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestopping sealant material.

	3.12 INSTALLATION - PIPING AND EQUIPMENT IDENTIFICATION
	A. Refer to Section 230553 – Mechanical Identification.
	B. Piping Systems: Install pipe markers on each system. Include arrows showing normal direction of flow.
	C. Install plastic tags with corrosion resistant metal chain.
	D. Equipment: Install engraved plastic-laminate sign or equipment marker on or near each major item of mechanical equipment.
	E. Install plastic nameplates with adhesive.
	F. Duct Systems: Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or provide stenciled signs and arrows, showing duct system service and direction of flow.
	G. Adjusting: Relocate identifying devices as necessary for unobstructed view in finished construction.

	3.13 PAINTING AND FINISHING
	A. Refer to Section 099110 – Painting.
	B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.14 FIELD QUALITY CONTROL
	A. General: Perform cleaning, testing, startup, adjusting, balancing, and commissioning operations as specified in other Sections included under Division 23 - Mechanical.

	3.15 PROTECTION
	A. Protect equipment and materials in storage on site, during and after installation until final acceptance. Leave factory covers in place and take special precautions to prevent entry of foreign material into working parts of piping and duct systems.
	B. Protect equipment with polyethylene covers and crates.
	C. Protect installed work from subsequent construction activities.
	D. Operate, drain and flush bearings and refill with change of lubricant before final acceptance.
	E. Protect bearings and shafts during installation. Grease shafts and sheaves to prevent corrosion. Provide extended nipples for lubrication.
	F. Ensure that existing equipment is carefully dismantled and not damaged or lost. Do not re-use existing materials and equipment unless specifically indicated.



	230510 - Mechanical General Provisions- TMD5 - MUB - phD
	230512 - Special Requirements- TMD5 - MUB - phD
	230513 - Motors and Starters- TMD5 - MUB - phD
	SECTION 230513 – COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes but is not limited to, single- and three-phase motors for application on equipment provided under other sections and for motors furnished loose to Project.

	1.2 RELATED SECTIONS
	A. Section 23 05 00 – Common Work Results for HVAC
	B. Section 26 05 26 - Grounding and Bonding.
	C. Section 26 05 53 - Identification for Electrical Systems.

	1.3 REFERENCES
	A. American Bearing Manufacturers Association:
	1. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.

	B. National Electrical Manufacturers Association:
	1. NEMA MG 1 - Motors and Generators.

	C. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit catalog data for each motor furnished loose. Indicate nameplate data, standard compliance, electrical ratings and characteristics, and physical dimensions, weights, mechanical performance data, and support points

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING

	I. Test Reports: Indicate procedures and results for specified factory and field testing and inspection.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Testing Agency: Company member of International Electrical Testing Association and specializing in testing products specified in this section with minimum three years experience.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Lift only with lugs provided. Handle carefully to avoid damage to components, enclosure, and finish.
	B. Protect products from weather and moisture by covering with plastic or canvas and by maintaining heating within enclosure.
	C. For extended outdoor storage, remove motors from equipment and store separately.


	PART 2 - PRODUCTS
	2.1 PRODUCT REQUIREMENTS FOR MOTORS FURNISHED WITH EQUIPMENT
	A. Manufacturers:
	1. Baldor Electric Company.
	2. Eaton Corp.
	3. General Electric Co.
	4. Marathon Electric Mfg. Corp.
	5. U.S. Motors
	6. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Motors 3/4 hp and Larger: Three-phase motor as specified below.
	C. Motors Smaller Than 3/4 hp: Single-phase motor as specified below, except motors less than 250 watts or 1/4 hp may be equipment manufacturer’s standard.
	D. Three-Phase Motors: NEMA MG 1, Design B, energy-efficient squirrel-cage induction motor, with windings to accomplish starting methods and number of speeds as indicated on Drawings
	1. Voltage: 230/460 volts, three phase, 60 Hz As indicated on Drawings.
	2. Service Factor: 1.25 As indicated on Drawings.
	3. Enclosure: Meet conditions of installation unless specific enclosure is indicated on Drawings
	4. Design for continuous operation in 40 degrees C environment, with temperature rise in accordance with NEMA MG 1 limits for insulation class, service factor, and motor enclosure type.
	5. Insulation System: NEMA Class F
	6. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of cast iron or aluminum with steel inserts.
	7. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors embedded in motor windings and epoxy encapsulated solid state control relay with wiring to terminal box.
	8. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with plugged provision for relubrication, rated for minimum ABMA 9, L-10 life of 200,000 hours. Calculate bearing load with NEMA minimum V-belt pulley with belt center l...
	9. Sound Power Levels: Conform to NEMA MG 1.

	E. Single Phase Motors:
	1. Permanent split-capacitor type where available, otherwise use split-phase start/capacitor run or capacitor start/capacitor run motor.
	2. Voltage: 115/230 volts, single phase, 60 Hz.

	F. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated.

	2.2 THREE-PHASE MOTORS FURNISHED LOOSE
	A. Manufacturers:
	1. Arrow Hart Wiring Devices
	2. Eagle Electric
	3. Siemens Co.
	4. Square D
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Product Description: NEMA MG 1, Design B, energy-efficient squirrel-cage induction motor, with windings to accomplish starting methods and number of speeds indicated.
	C. Voltage: 230/460, three phase, 60 Hz.
	D. Service Factor: 1.25 or As indicated on Drawings.
	E. Enclosure: Meet conditions of installation unless specific enclosure is specified or indicated.
	F. Design for continuous operation in 40 degrees C environment, with temperature rise in accordance with NEMA MG 1 limits for insulation class, service factor, and motor enclosure type.
	G. Insulation System: NEMA Class F.
	H. Motor Frames: NEMA Standard T-Frames of steel, aluminum, or cast iron with end brackets of cast iron or aluminum with steel inserts.
	I. Thermistor System (Motor Frame Sizes 254T and Larger): Three PTC thermistors embedded in motor windings and epoxy encapsulated solid state control relay with wiring to terminal box.
	J. Bearings: Grease lubricated anti-friction ball bearings with housings equipped with plugged provision for relubrication, rated for minimum ABMA 9, L-10 life of 200,000 hours. Calculate bearing load with NEMA minimum V-belt pulley with belt center l...
	K. Sound Power Levels: Conform to NEMA MG 1.
	L. Wiring Terminations:Furnish terminal lugs to match branch circuit conductor quantities, sizes, and materials indicated.

	2.3 SOURCE QUALITY CONTROL
	A. Test motors in accordance with NEMA MG 1, including winding resistance, no-load speed and current, locked rotor current, insulation high-potential test, and mechanical alignment tests.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Install securely on firm foundation. Mount ball bearing motors with shaft in any position.
	B. Install engraved plastic nameplates in accordance with Section 26 05 53.
	C. Ground and bond motors in accordance with Section 26 05 26.

	3.3 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.
	B. Perform inspections and tests listed in NETA ATS, Section 7.15.



	230529 - Supports and Anchors- TMD5 - MUB - phD
	SECTION 230529 – SUPPORTS AND ANCHORS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Manufacturers
	2. Concrete Inserts
	3. Beam Clamps
	4. Hanger Rods
	5. Auxiliary Steel
	6. Pre-Fabricated Equipment Rails
	7. Vibration Isolators
	8. Corrosion Resistant Structural Supports and Hanger Rods
	9. Pipe supports
	10. Guides, Anchors and Expansion Joints
	11. Duct Supports
	12. Anchors and Fasteners
	13. Sleeves and Seals
	14. Source Quality Control


	1.2 Related Sections
	A. Section 07 84 00 – Through Penetration Firestop Systems
	B. Section 23 05 00 – Common Work Results for HVAC
	C. Section 07 92 00 - Joint Sealants: Product requirements for sealant materials for placement by this section.
	D. Section 09 91 00 - Painting: Product and execution requirements for painting specified by this section.
	E. Section 23 21 13 – Hydronic Piping and Specialties: Execution requirements for placement of hangers and supports specified by this section.
	F. Section 23 05 48 - Vibration Isolation and Seismic Restraints: Product and execution requirements for vibration isolators.
	G. Section 23 11 23 - Facility Natural-Gas Piping: Execution requirements for placement of hangers and supports specified by this section.

	1.3 REFERENCES
	A. American Society of Mechanical Engineers:
	1. ASME B31.5 - Refrigeration Piping.

	B. ASTM International:
	1. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

	C. American Welding Society:
	1. AWS D1.1 - Structural Welding Code - Steel.

	D. Manufacturers Standardization Society of the Valve and Fittings Industry:
	1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
	2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application.
	3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

	E. Intertek Testing Services (Warnock Hersey Listed):
	1. WH - Certification Listings.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Hangers and Supports: Submit manufacturers catalog data including load capacity

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate system layout with location including critical dimensions, sizes, and pipe hanger and support locations and detail of trapeze hangers

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING

	I. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers. Indicate calculations used to determine load carrying capacity of trapeze, multiple pipe, and riser support hangers. Submit calculations sealed by a ...
	J. Manufacturer's Installation Instructions:
	1. Hangers and Supports: Submit special procedures and assembly of components.

	K. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this Section with a minimum of 5 years’ experience.
	B. Fabricator Qualifications: Company specializing in manufacturing products specified in this Section with a minimum of 5 years’ experience.
	C. Installer Qualifications: experience on at least 5 projects of a similar nature in past 5 years, and acceptable to the Owner.
	D. Regulatory Requirements:
	1. Perform Work in accordance with State code.

	E. Standards Compliance:
	1. ACI Compliance
	2. AISI Compliance
	3. ANSI Compliance
	4. ASTM Compliance
	5. NEMA Compliance
	6. NFPA Compliance
	7. UL and FM Compliance

	F. Certifications:
	G. Field Samples and Mock-Ups:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	B. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in original packaging.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.8 WARRANTY
	A. Furnish five year manufacturer warranty for pipe hangers and supports.


	PART 2 - PRODUCTS
	2.1 PIPE HANGERS AND SUPPORTS
	A. Manufacturers:
	1. Grinnell Corp.
	2. Carpenter & Patterson, Inc.
	3. B-Line Systems, Inc.
	4. National Pipe Hanger Corp.
	5. Unistrut Corp.
	6. Pipe Shields, Inc.
	7. Hilti, Inc.
	8. Roof Products Systems (RPS) Corporation.
	9. The Pate Company.
	10. Portals Plus Inc.
	11. Consolidated Kinetics Company.
	12. Mason Industries, Inc.
	13. Korfund Dynamics, Corp.
	14. Creative Pultrusions, Inc.
	15. Morrison Molded Fiber Glass Co.
	16. Keflex; Series CP.
	17. Hyspan Precision Products, Inc.; Series 9500.
	18. Metraflex Co.
	19. U.S.E. Diamond, Inc.; FORWAY System.
	20. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Refrigerant Piping:
	1. Conform to ASME B31.5
	2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch Malleable iron Carbon steel, adjustable swivel, split ring.
	3. Vertical Support: Steel riser clamp.
	4. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier or steel support.
	5. Copper Pipe Support: Copper-plated carbon-steel ring.


	2.2 CONCRETE INSERTS
	A. For upper attachments in cast-in-place concrete structures provide cast-in inserts made of carbon steel ASTM A 36 or malleable iron ASTM A 47.
	B. Where attached loads exceed the recommended load for an individual insert, provide multiple inserts with a trapeze type connecting member below the concrete.
	2.3 BEAM CLAMPS
	A. For upper attachments on structural steel provide beam clamps of carbon steel ASTM A 36 or forged steel ASTM A 181.
	B. Holes drilled in structural steel for hanger support rods will not be permitted.
	C. Provide clamps with hardened steel cup-point set screw and lock-nut for anchoring in place.
	D. Base clamp size selection on required load being supported.
	2.4 HANGER RODS
	A. Carbon steel conforming to ASTM A 576.
	B. Diameter of rods for piping system support shall conform to ANSI B31.1.
	1. In no case shall hanger rods less than 3/8-inch diameter be provided for support of pipe sizes two inches and smaller, or less than 1/2-inch diameter rod for supporting pipe sizes 2-1/2-inch and larger.
	C. Size hanger rods for duct work systems in accordance with SMACNA standards.
	D. Size hanger rods for mechanical equipment support based on installation instructions as obtained from equipment manufacturers.
	1. All-thread hanger rods not permitted for equipment supports.
	2.5 AUXILIARY STEEL
	A. Provide auxiliary steel where support of piping systems and equipment is required between building structural elements.  Provide light gauge and structural steel shapes conform to requirements of ASTM A 36.
	B. Contractor shall have the option to use pre-engineered support systems of electrogalvanized steel products such as Kindorf, UniStrut or B-Line.  MIXTURE OF SUPPORT SYSTEM MANUFACTURER'S PRODUCTS NOT PERMITTED.
	C. Where auxiliary steel is indicated as stainless steel, provide AISI Type 304 stainless steel conforming to ASTM A 167, in No. 1 Finish.
	2.6 PRE-FABRICATED EQUIPMENT RAILS
	A. Provide units of monolithic construction, of heavy gauge galvanized steel material, and of continuous welded construction (spot-welded not acceptable).
	B. Rails factory fabricated with integral base plate, integral pressure treated wood nailer, and heavy-gauge galvanized steel counter-flashing.
	C. Rail sidewall design shall accommodate the existing roofing system (insulation and membrane) manufacturer requirements.  Provide rails of sufficient sidewall height to meet the roofing manufacturer's standards for flashing warranty requirements.
	D. Provide certified load bearing data calculated for the equipment being supported on the equipment rails.  Provide the certified data in the Submittals.
	2.7 VIBRATION ISOLATORS
	A. Suspended application design, composed of either a steel spring and glass fiber isolator placed in series and encased in a welded steel bracket; or rubber in shear isolator placed in a welded steel bracket.
	B. Select isolators to provide 50 percent overload capacity with operating static deflections as recommended by the isolator manufacturer.
	2.8 CORROSION RESISTANT STRUCTURAL SUPPORTS AND HANGER RODS
	A.  Provide fiberglass reinforced plastic products of the types specified herein.
	B. Support Angles: Pultruded structural shapes produced in flame retardant vinylester resin which is classified as self-extinguishing according to ASTM D 635.  Fifty percent of the glass content shall be both longitudinal strand and continuous strand ...
	C. Hanger Rods: Of same pultruded structural construction as the support angles, and of the same flame retardant vinylester resin.
	2.9 PIPE SUPPORTS
	A. Base Supports: Where base supports are indicated for valves and pipe fittings provide saddles supported by pipe columns.
	1. Saddles:  Consisting of devices similar to ITT Grinnell Figure 258 Cast Iron Pipe Saddle Support; and pipe column designed to adequately support the applied loads with a steel base anchored to floor.
	2. Pipe Column: Pipe nipple of Schedule 80 galvanized steel pipe ASTM A 53.
	3. Riser Clamps: Support vertical runs of piping at each floor, or closer where required, with carbon steel clamps ASTM A 36 bolted around pipes and attached to the building construction.
	4. Provide copper plated clamps for copper tubing support.
	5. Provide two bolt type clamps designed for installation under insulation on insulated pipe runs.
	B. Offset Pipe Clamp: Where pipes are indicated as offset from wall surfaces, provide double-leg design two-piece pipe clamp similar to Figure 366 by Fee & Mason.  Clamp material as indicated on the Drawings.
	C. Hangers:  Fabricated of malleable iron ASTM A 47, or carbon steel ASTM A 36.
	D. Provide coated or plated hangers to isolate steel hangers from dissimilar metal tube or pipe.
	1. Hangers for pipe sizes 2-l/2-inches or larger shall incorporate a means of vertical adjustment after erection while supporting the load.
	2. Adjustable Band Hangers: Carbon steel band type hangers designed for suspension on hanger rods with provisions for vertical adjustments and locking in position using supporting and locknuts. Provide band hangers to support non-insulated pipe.
	3. Clevis Hangers for Non-Insulated Pipe: Carbon steel yoke and U-strap type with cross bolt over pipe.
	4. Clevis Hangers for Insulated Pipe: Carbon steel yoke and U-strap type hanger designed for installation under insulation with cross bolt outside the insulation.
	5. UL and NFPA Approved Hangers: Clevis type, adjustable swivel type, or adjustable flat-iron type.  Where adjustable flat iron hangers cannot be used, hangers may be universal channel type or C-type with retaining strap.
	E. Brackets:  Where piping is run adjacent to walls or steel columns, provide welded steel brackets ASTM A 36 and pre-punched with a minimum of two fastener holes.
	F. Racks:  Multiple pipe racks or trapeze hangers fabricated from steel ASTM A 36, and designed to suit conditions at points of installation.
	1. Keep pipes in their relative positions to each other by the use of clamps or clips.  Lines subject to thermal expansion must be free to slide or roll.
	G. Pipe Anchors, Guides and Sliding Supports (For Heating System Piping):
	1. Anchors fabricated from carbon steel, ASTM A 36.
	2. Guides fabricated from carbon steel, ASTM A 36, or cast iron, ASTM A 48.
	3. Sliding supports fabricated of cast iron, ASTM A 48.
	4. Provide anchors, guides and supports where necessary to keep pipes in accurate alignment, to direct the expansion movement and to prevent buckling and swaying and undue strain.
	2.10 GUIDES, ANCHORS AND EXPANSION JOINTS
	A. Pipe Alignment Guides: Designed to maintain the longitudinal position of pipe centerlines without axial restraint.  Guides to be used in conjunction with hangers, anchors and expansion compensators and joints.
	1. Material:  Fabricated of welded carbon steel, ASTM A 36.
	2. Finish:  Surfaces finished with one coat manufacturer's standard enamel paint.
	3. Insulation:  Factory applied hydrous calcium silicate insulation with vapor barrier and K factor of 0.31 BTUH per sq. ft. per degree per inch at 75 degree F.  Maximum operating temperature of 1200 degree F.  Insulation thickness same as piping syst...
	2.11 DUCT SUPPORTS
	A. Materials:  Hanging and support system materials shall conform to the requirements of referenced SMACNA Standards specified under other Sections of the Specifications, but subject to the following limitations.
	1. Wire hangers in lieu of rod or strap hangers not acceptable.
	2. Provide hanging and support system in materials and finishes matching that of the ductwork.
	2.12 ANCHORS AND FASTENERS
	A. Anchor Bolts (Pre-Set): Where anchor bolts are indicated or required as pre-set in cast-in-place concrete, provide anchor bolts of lug or bent shape design.
	1. Galvanized Bolts: ASTM A 307 for bolts, nuts and washers; and ASTM B 695 or ASTM A 153 for galvanizing.
	2. Stainless Steel Bolts: ASTM A 320, Grade B8, AISC Type 303 or 304.
	B. Drilled-In Expansion Anchors and Fasteners:
	1. Applications In Masonry (and Precast Concrete Hollow-Core Structural Elements):
	a. Anchors:  Provide anchors designed to accept both machine bolts and/or threaded rods.  Such anchors shall consist of an expansion shield and expander nut contained inside the shield.  Expander nut fabricated and designed to climb the bolt or rod th...
	1) Shield Body: Consisting of four legs, the inside of each tapered toward shield bottom (or nut end).  The end of one leg is elongated and turned across shield bottom.  Outer surface of shield body ribbed for grip-action.
	2) Expander Nut: Square design with sides tapered inward from bottom to top.
	3) Material:  Die cast Zamac No. 3 zinc alloy of 43,000 psi minimum tensile strength.  Shield and nut made in conformance with S.A.E. 90 3 ASTM XI.
	b. Fasteners:  Machine bolts conforming to S.A.E. Grade 2, for use with above anchors; nuts and washers conforming to ASTM A 563.
	2. Applications in Cast-in-Place Concrete (and Solid Precast Concrete Structural Elements):
	a. Anchor/Fastener: UL Listed and one-piece stud (bolt) with integral expansion wedges, nut and washer, and meeting physical requirements of Fed. Spec. FF-S-325, Group II, Type 4, Class 1.
	b. Stainless Steel Anchor/Fastener:  UL Listed one-piece stud (bolt) with integral expansion wedges, nut and washer, and meeting physical requirements of Fed. Spec. FF-S-325, Group II, Type 4, Class 1.  Stud of AISI Type 303 or 304 stainless and nut a...
	3. Applications in Horizontal (Floor Mounted) for Adhesive Anchors: Composed of an anchor rod assembly and an anchor rod adhesive cartridge.
	a. Anchor Rod Assembly: Chamfered and threaded stud rod of ASTM A 307 steel with nut and washer of ASTM A 563 steel.
	b. Stainless Steel Anchor Rod Assembly: Chamfered and threaded stud rod of AISI Type 304 stainless with nut and washer of AISI Type 316 stainless.
	c. Adhesive Cartridge: Sealed capsule containing premeasured amounts of resin, quartz sand aggregate, and a hardener contained in a separate vial within the capsule.  Capsule ingredients activated by the insertion procedure of the anchor rod assembly.
	4. Note:  Hammer drive-type and explosive charge drive-type anchors and fastener systems not acceptable.  Lead shields, plastic-inserts, fiber-inserts, and drilled-in plastic sleeve/nail drive systems also not acceptable.
	C. Welding Electrodes: Table 4.1.1 of AWS D1.1 as required for applicable base metals and welding process.
	2.13 SLEEVES AND SEALS
	A. Pipe Sleeve Sizing:
	1. Uninsulated Pipes: Size sleeves two pipe sizes larger than pipe passing through, or size sleeves for a minimum of 1/2-inch clearance between inside of sleeve and outside diameter of pipe passing through.
	2. Wall Seal Sleeve: Size sleeves to accommodate the pipe plus the hydrostatic Wall Seal.
	3. Insulated Pipes: Size sleeves for a minimum of 1/2-inch clearance between inside of sleeve and outside diameter of insulation covering on pipes passing through.
	4. Sleeve Length:
	a. Wall and Partitions: Equal to total thickness of wall or partitions and terminated flush with finished surfaces.
	b. Floors:  Equal to total depth of floor construction including finish and extending a minimum of one inch above floor level.
	B. Sleeve Materials:
	1. Pipe Sleeves In Cast-In-Place Concrete: Fabricate from Schedule 10 black steel pipe and weld a 2-inch wide intermediate anchoring flange of 3/16-inch steel midway on pipe sleeve; or provide sleeve as furnished by wall seal manufacturer.
	2. Pipe Sleeves in Masonry: No. 18 gauge galvanized sheet steel.
	3. Pipe Sleeves in Wallboard Partitions: No. 18 gauge galvanized sheet steel with anchoring flanges or tabs.
	C. Wall Pipe: Cast iron construction with an integral intermediate anchoring flange midway on the pipe exterior.
	1. Wall pipe ends of type indicated on Drawings, and where not indicated, pipe end shall match that of adjoining pipe.
	2. Provide wall pipes similar to those manufactured by Clow Corporation, American Cast Iron Pipe Co., U.S. Pipe and Foundry Co.
	D. Foundation Sleeves: Gray or ductile cast iron with intermediate wall collar anchor and cutting grooves on the plain end.
	1. Sleeve designed for mechanical joint gasket and gland and furnished with such.  Sleeve designed to pass pipes through interior dimension of sleeve.
	2. Provide sleeves similar to those manufactured by Clow Corporation, MJ Wall Sleeve F-1429.
	E. Seals and Plates:
	1. Wall Seal: Hydrostatic modular compression link seal designed to seal opening between pipes and a through structure opening.  Provide Link-Seal by Thunderline Corp.
	2. Wall and Ceiling Plates: Cast metal with integral set screw or similar anchoring screw.  Hinged or split design plates may be provided.
	3. Escutcheons:  Provide chrome plated stamped steel hinged plates to close pipe penetrations through structure interior in finished areas.  Provide plates designed to lock on pipes using setscrews.
	F. Fire Seals: See Specification Section 07840 - Firestopping.
	G. Pre-Fabricated Roof Penetration Seal: Provide a factory pre-fabricated system of materials acceptable to or by the existing roofing system membrane manufacturer.
	1. The pre-fabricated system design shall accommodate multiple pipes and conduits in a single fabricated curb and EPDM pipe portal unit.ACCESSORIES
	2.14 UNIT ACCESSORIES
	A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded.

	2.15 FLASHING
	A. Metal Flashing: 26 gagethick galvanized steel.
	B. Metal Counterflashing: 22 thick galvanized steel.
	C. Lead Flashing:
	1. Waterproofing: 5 lb./sq. ftsheet lead.
	2. Soundproofing: 1 lb./sq. ftsheet lead.

	D. Flexible Flashing: 47 thick sheet compatible with roofing.
	E. Caps: Steel, 22 gageminimum; 16 gageat fire resistant elements.

	2.16 EQUIPMENT CURBS
	A. Manufacturers:
	1. Greenheck Fan Corp.
	2. Mason Industires Inc.
	3. Kinetics Noise Control
	4. Roof Products and Systems Corp.
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Fabrication: Welded 18 gage galvanized steel shell and base, mitered 3 inchcant, 1-1/2 inchthick insulation, factory installed pressure treated wood nailer.

	2.17 FORMED STEEL CHANNEL
	A. Manufacturers:
	1. Allied Tube & Conduit Corp.
	2. B-Line Systems
	3. Midland Ross Corporation, Electrical Products Division
	4. Unistrut Corp.
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Product Description: Galvanized 12 gagethick steel. With holes 1-1/2 incheson center.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify openings are ready to receive sleeves.
	D. Verify openings are ready to receive firestopping.
	3.2 INSTALLATION
	A. General:
	1. Install pipe supports and anchors to hold piping straight and true to line both vertically and horizontally.
	2. Where thermal movement in piping systems will occur, provide piping system supports capable of supporting the line in all operating conditions.
	3. The supporting force at each hanger shall prevent excessive stress in the pipe and connected equipment.
	4. Install pipe supports anchored directly to or suspended directly from structural supports.  Where pipe hangers fall between structural members provide auxiliary steel supports to carry pipe hangers.
	5. Do not support piping from metal decks.
	6. Saddles and Shields will be installed in accordance with industry standards or in accordance with manufacturer's recommendations where applicable to prevent damage to insulation.
	7. Perforated Strap Iron and Wire will under no circumstances be acceptable as hanger material.
	8. Horizontal Piping Expansion: Piping subject to expansion due to temperatures above 180 degrees Fahrenheit shall be supported on roller hangers or supports sized in consideration of insulation and insulation shields.

	9. In corrosive conditions or wet areas, provide corrosion resistant supports.
	B. Spacing of Hangers and Supports:
	1. General:
	a. Space hangers and supports as stated herein and in ANSI B31.1, MSS SP 58 and MSS SP 69, and as indicated on the Drawings.
	b. Give special consideration to spacing of hangers and supports where components such as fittings and valves impose concentrated loads.
	2. Cast Iron Soil Pipe: Space hangers on horizontal runs of Cast Iron Soil Pipe according to CISPI 301.
	3. Steel Pipe:  See Schedule.
	4. Copper Tubing:  See Schedule.
	C. Plastic Piping: Provide hangers at locations and spacing limitations in accordance with pipe manufacturer's installation specifications.
	D. Pipe Sleeve Installation:
	1. Set pipe sleeves in concrete formwork, walls, partitions, floors and ceilings as construction work progresses.  Provide sleeve for each pipe individually.
	2. Provide and set sleeves to avoid delaying construction activities of other trades.  Perform any additional cutting and boring required due to improperly located or omitted openings without cost to the Owner and perform such additional work under th...
	E. Equipment Supports and Penetrations Seals for Materials and Equipment Exposed to Weather: Provide stainless steel fasteners for both exposed and concealed attachments in exterior locations.
	F. Equipment Supports
	1. Fabricate structural-steel stands to suspend equipment from structure above or to support equipment above floor.
	2. Sub-base:
	a. All floor mounted mechanical and electrical equipment shall be mounted on a concrete sub-base not less than 4" high unless otherwise indicated.  Sub-bases shall rest on structural floor.
	b. Electric motor shall be mounted on the same foundation as the driven machine.
	c. Piping connections at pumps shall be supported on the same foundation as the pumps.
	d. Foundation for machines shall be a minimum of 3000 psi concrete with all exposed surfaces steel trowelled smooth, reinforced with 6" x 6" No. 3 mesh.  Chamfer corners of all foundations.
	e. Machines shall be secured to bases with anchor bolts of ample size.  All machines having bed plates and motors shall be grouted under the full area of the bed plates with a non-shrinking, premixed grout.  After grout has set, all wedges, shims, and...
	G. Seals and Plates Installation:
	1. Following pipe installation through sleeves in exterior walls below grade, install Wall Seal to render installation leak free. Wall Seal not required in interior walls, partitions, floor and ceilings.
	2. Install wall seal as close to outside surface of wall as possible to provide a watertight seal below grade.  Apply a coating of coal tar paint or other type-approved coating on bolt heads and other metal parts on below grade wall seals prior to bac...
	3. Install wall and ceiling plates to close pipe sleeve openings.
	4. Install escutcheons to close pipe sleeve openings in finished areas.
	H. Installation In Warranted Roofing System: Perform roof work associated with the equipment support and penetration seal installations, either by using the installing contractor of record for the existing roofing; or by using a qualified installer as...
	1. Submit evidence of acceptability as a qualified installer of the roofing system manufacturer.
	2. Provide the Owner with written confirmation from the roofing system manufacturer that the roof penetration work was performed in accordance with the original warranty requirements, and that the warranty remains intact.
	I. Fire Seals Installation:
	1. Following pipe installation through sleeves in fire-rated walls or partitions and floors, and after Safing Insulation is installed; install Plates secured to adjacent materials.
	2. Provide safing insulation fire stop of such thickness as required to meet one, two or three hour ratings as consistent with fire ratings of wall, floors and ceilings where safing is installed.
	3. Install Escutcheons on pipes passing through sleeves in finished locations.
	J. Fire Seals Installation:
	1. Following pipe installation through sleeves in fire-rated walls or partitions and floors install either compound type or mechanical seal, as prior approved.
	2. Install seal materials in accordance with manufacturer's installation instructions.
	3. Install Escutcheons on pipes passing through sleeves in finished locations.
	K. Wall Pipe Installations:
	1. Provide wall pipes for those installations indicated on the Drawings where piping is cast integrally into the structure.
	2. Provide wall pipes with joining ends as match or mate with those of pipes being connected.
	3. Provide the proper gaskets, bolts, nuts and washers as required in the pipe joining to wall pipes.
	L. Foundation Sleeve Installation:
	1. Provide foundation sleeves for those piping installations where piping is designed to pass through a foundation wall and does not form an integral part of the wall.
	2. Provide the proper gland and gasket to make a watertight seal on piping passing through the foundation sleeve.
	M. Existing Structure Penetrations:
	1. Make existing masonry and concrete structure penetrations for piping by the core-drilling method.  Make such penetrations true, clean and free from spalling.
	2. Make wall penetration sized to accommodate the pipe plus the hydrostatic Wall Seal.
	3. Provide cast metal escutcheons to close the interior side of the structure penetration.
	4. Wall Seal: Provide hydrostatic Wall Seal, as specified previously herein, for underground piping passing through core-drilled openings.
	3.3 DUCT SUPPORT INSTALLATION
	A. General:  Install duct hanging and support systems in conformance with requirements of referenced SMACNA Standards specified under other Sections of the Specifications, but subject to the following limitations.
	1. Use upper attachments and anchors and fasteners as specified herein.
	2. Do not support ductwork from metal decks.
	3.4 ANCHOR AND FASTENER INSTALLATIONS
	A. Auxiliary Steel Fabrication: Insofar as possible, fit and shop assemble steel fabrications and make ready for field installation.
	1. Drill or punch holes as required for attachment of work and for bolted connections.  Burned holes are not acceptable.
	2. Perform welding of assemblies in accordance with AWS D1.1.  Dress welds smooth and free of sharp edges and corners.
	3. Perform shop painting of auxiliary steel as specified in Section 099100.
	B. Threaded Bolts: Draw threaded bolted connections up tight using lock washers to prevent bolt or nut loosening.
	C. Anchors and Fasteners Installations in Wood Structural Members:
	1. Lag Screw and Drive Screw Installations: For lag screws and drive screws in wood, predrill holes same diameter as root of threads, and enlarge holes to shank diameter for length of shank.  Draw screws up tight using lock washers to prevent screw lo...
	D. Drilled-In Expansion Anchor and Fastener Installation:
	1. General:  In general, install expansion anchors in strict accordance with manufacturer's instructions and in accordance with the following.
	2. Drilling Holes: Use rotary hammer type drill and make drill holes to the required diameter and depth as consistent with anchor manufacturer's instructions for size of anchors being installed.
	3. Minimum Embedment: Embed expansion anchors to four and one-half bolt diameters, unless otherwise indicated on Drawings.
	E. Drilled-In Adhesive Anchor Installation:
	1. General:  In general, install adhesive anchors in strict accordance with manufacturer's instructions and in accordance with the following.
	2. Drilling Holes: Use rotary hammer type drill and make drill holes to the required diameter and depth as consistent with anchor manufacturer's instructions for size of anchors being installed.
	a. Prior to setting cartridge and anchor stud clean drilled holes free of loose material by vacuum process, finishing with a blast of compressed air, and cover hole until actual use.
	3. Anchor Rod Installation:  Following cartridge installation in prepared drill holes, set anchor rod to the required depth.  Set anchor rods truly perpendicular (normal) to the base plate of item being anchored.
	3.5 PROTECTION OF FINISHED WORK
	A. Protect adjacent surfaces from damage by material installation.

	3.6 SCHEDULES
	A. Copper and Steel Pipe Hanger Spacing:
	B. Plastic and Ductile Iron Pipe Hanger Spacing:
	C. Note 1: Refer to manufacturer’s recommendations for grooved end piping systems.
	D. Note 2: 20 feet maximum spacing, minimum of one hanger for each pipe section close to joint behind bell. Provide hanger at each change of direction and each branch connection. For pipe sizes 6 inches and smaller, subjected to loadings other than we...
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	SECTION 230553 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Nameplates.
	2. Tags.
	3. Stencils.
	4. Pipe markers.

	B. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC.
	2. Section 099100 - Painting: Execution requirements for painting specified by this section.


	1.2 REFERENCES
	A. American Society of Mechanical Engineers:
	1. ASME A13.1 - Scheme for the Identification of Piping Systems.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Submit list of wording, symbols, letter size, and color coding for mechanical identification and valve chart and schedule, including valve tag number, location, function, and valve manufacturer's name and model number

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING

	I. Manufacturer's Installation Instructions: Indicate installation instructions, special procedures, and installation.

	1.4 QUALITY ASSURANCE
	A. Conform to ASME A13.1 for color scheme for identification of piping systems and accessories.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.6 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.7 EXTRA MATERIALS
	A. Furnish two containers of spray-on adhesive .


	PART 2 PRODUCTS
	2.1 NAMEPLATES
	A. Manufacturers:
	1. Craftmark Identification Systems
	2. Brady Signmark Division
	3. Seton Identification Products.
	4. D&G Sign and Label
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Product Description: Laminated three-layer plastic with engraved black letters on light contrasting background color.

	2.2 TAGS
	A. Plastic Tags:
	1. Manufacturers:
	a. Craftmark Identification Systems
	b. Brady Signmark Division
	c. Seton Identification Products.
	d. D&G Sign and Label
	e. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	2. Laminated three-layer plastic with engraved blackletters on light contrasting background color. Tag size minimum 1-1/2 inches diameter

	B. Metal Tags:
	1. Manufacturers:
	a. Craftmark Identification Systems
	b. Brady Signmark Division
	c. Seton Identification Products.
	d. D&G Sign and Label
	e. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	2. Brass or Aluminum with stamped letters; tag size minimum 1-1/2 inches diameter square with finished edges.

	C. Information Tags:
	1. Manufacturers:
	a. Craftmark Identification Systems
	b. Brady Signmark Division
	c. Seton Identification Products.
	d. D&G Sign and Label
	e. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	2. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-1/4 x 5-5/8 inches with grommet and self-locking nylon ties.

	D. Tag Chart: Typewritten letter size list of applied tags and location plastic laminated

	2.3 STENCILS
	A. Manufacturers:
	1. Craftmark Identification Systems
	2. Brady Signmark Division
	3. Seton Identification Products.
	4. D&G Sign and Label
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Stencils: With clean cut symbols and letters of following size:
	1. Up to 2 inches Outside Diameter of Insulation or Pipe: 1/2 inch high letters.
	2. 2-1/2 to 6 inches Outside Diameter of Insulation or Pipe: 1-inch high letters.
	3. Over 6 inches Outside Diameter of Insulation or Pipe: 1-3/4 inches high letters.
	4. Ductwork and Equipment: 1-3/4 inches high letters.

	C. Stencil Paint: As specified in Section 09 91 10 semi-gloss enamel, colors and lettering size conforming to ASME A13.1.

	2.4 PIPE MARKERS
	A. Manufacturers:
	1. Craftmark Identification Systems
	2. Brady Signmark Division
	3. Seton Identification Products.
	4. D&G Sign and Label
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Color and Lettering: Conform to ASME A13.1.
	C. Plastic Pipe Markers:
	1. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe covering. Larger sizes may have maximum sheet size with spring fastener.

	D. Plastic Underground Pipe Markers:
	1. Bright colored continuously printed plastic ribbon tape, minimum 6 inches wide by 4 mil thick, manufactured for direct burial service.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.
	B. Prepare surfaces in accordance with Section 09 91 00 for stencil painting.

	3.3 INSTALLATION
	A. Apply stencil painting in accordance with Section 09 91 00
	B. Install identifying devices after completion of coverings and painting.
	C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.
	D. Install tags using corrosion resistant chain. Number tags consecutively by location.
	E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above buried pipe.
	F. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices with plastic nameplates. Identify in-line pumps and other small devices with tags.
	G. Identify control panels and major control components outside panels with plastic nameplates.
	H. Identify valves in main and branch piping with brass or aluminum tags.
	I. Identify air terminal units and radiator valves with numbered tags.
	J. Tag automatic controls, instruments, and relays. Key to control schematic.
	K. Identify piping, concealed or exposed, with plastic pipe markers Use tags on piping 3/4 inch diameter and smaller. Identify service, flow direction, and pressure. Install in clear view and align with axis of piping. Locate identification not to exc...
	L. Identify ductwork with stenciled painting. Identify with air handling unit identification number and area served. Locate identification at air handling unit, at each side of penetration of structure or enclosure, and at each obstruction.
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	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Samples:  For each exposed product and for each color and texture specified.
	D. Maintenance data.
	E. Warranties:  Sample of special warranties.
	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
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	SECTION 230900 – INSTRUMENTATION AND CONTROL FOR HVAC
	PART 1 GENERAL
	1.1 RELATED DOCUMENTS
	A. Air Movement and Control Association International, Inc.:
	1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.

	B. American Society of Mechanical Engineers:
	1. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

	C. ASTM International:
	1. ASTM B32 - Standard Specification for Solder Metal.
	2. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.
	3. ASTM D1693 - Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics.

	D. National Electrical Manufacturers Association:
	1. NEMA DC 3 - Residential Controls - Electrical Wall Mounted Room Thermostats.

	E. National Fire Protection Association:
	1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.

	F. Underwriters Laboratories, Inc.:
	1. UL 1820 - Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics.


	1.2 RELATED SECTIONS
	A. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC
	2. Section 22 34 00 – Fuel-Fired Domestic Hot Water Heater
	3. Section 23 05 13 - Common Motor Requirements for HVAC Equipment: Product requirements for electric motors.
	4. Section 23 09 23 Direct Digital Controls for Building Control System
	5. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for electric connections specified by this section.
	6. Section 23 29 23 - Variable-Frequency Motor Controllers: Variable frequency controllers.
	7. Section 23 34 00 – HVAC Fans
	8. Section 23 82 00 – Convection Heating and Cooling Units
	9. Section 23 81 26 – Split System Air-Conditioners
	10. Section 23 83 16 - Radiant Floor Heating System
	11. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for electric connections specified by this section.
	12. Section 019100 - Commissioning


	1.3 DESCRIPTION OF WORK
	A. Section Includes but is not limited to:
	1. Building Management System (“BMS”)
	2. Temperature Sensors and Transmitters.
	3. Time clocks.
	4. Carbon Monoxide and NOx Monitoring System.
	5. CO2 Monitoring System.
	6. Miscellaneous Monitoring and Alarm Components.
	7. Control air dampers.
	8. Hot Water control valves
	9. Electric damper actuators.
	10. Outside air measuring and modulation device.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit description and engineering data for each control system component. Include sizing as requested

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate operating data, system drawings, wiring diagrams, and written detailed operational description of sequences

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING

	H. Manufacturer's Installation Instructions: Submit.
	I. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of control components, including panels, thermostats, and sensors.
	B. Operation and Maintenance Data: Submit inspection period, cleaning methods, recommended cleaning materials, and calibration tolerances.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with State of New Jersey.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Accept controls on site in original factory packaging Inspect for damage.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.10 WARRANTY
	A. Furnish one year manufacturer warranty for each control system component.


	PART 2 PRODUCTS
	2.1 BUILDING MANAGEMENT SYSTEM (“BMS”) FRONT END
	A. Refer to Section 23 09 23 Direct Digital Control System for HVAC

	2.2 BUILDING MANAGEMENT SYSTEM (“BMS”) INTERFACE WITH PRIMARY EQUIPMENT
	A. The AHU-1, HVU-1, VAVs and B-1&2, unit controllers (“UC”) shall be based upon compatible control protocol and will be interfaced with the BMS via communication bus consisting of shielded twisted pair wiring.  These unit mounted unit controllers sha...

	2.3 DAMPER BLADE MICRO-SWITCH (ELECTRIC)
	A. Switch shall be momentary-type limit switch for monitoring the motion of the damper at a prescribed arc of rotation.
	B. Switch shall be hermetically sealed weighted switch operating against gravity by way of an adjustable trip lever.
	C. Switches shall be either one or two single pole double throw (SPDT) contact arrangements as required with current-carrying characteristics of 4 Amps at 120 V ac.
	D. Mechanism shall be provided with ample over travel to avoid excessive stress on damper or control equipment.
	E. Switch shall be designed to be mounted through the duct so that the trip lever will be aligned with the damper vane.  Switch case shall be mounted on the exterior of the duct for electrical connections through a 10mm conduit opening in the bottom o...
	F. Adjustments in the case shall permit setting the position of the trip lever to actuate the end switch.

	2.4 TEMPERATURE SENSORS AND TRANSMITTERS (STANDARD  DUTY):
	A. Telemetering temperature sensor shall be resistance temperature detectors (RTD), manufactured by Minco, or as approved.  All RTD's shall be nickel/iron alloy), 1,000 ohm, or platinum 100 ohm, at 21 C devices.  Sensors shall be manufactured by Vaisala.
	B. Duct-mounted insertion type RTD's shall include thermometer probe holder, utility box, and gasket to prevent air leakage and vibration noise.  Insertion depth shall be minimum 12 inches.
	C. Transmitters shall be of an integral two wire 4-20 MA device with 100 OHM platinum RTD sensor. The transmitter shall be provided with non-Interacting zero and span adjustments. The transmitters shall be protected against damage from reverse polarit...
	1. Calibrated:                                         +/ - 0.4% of Span
	2. Linearity:                                          +/ - 0.05% of Span
	3. Stability:                             +/ - 0.01% of Span / Deg. C
	4. Response Time:                                                 100 MS
	5. Temperature Range                             -58 to 160 Deg.F
	6. Output Signal                                                 4 to 20 MA
	7. Input Power                                                        24 VDC

	D. End-to-end minimum accuracy of RTD's and transmitters shall be as follows:
	1. Return and Exhaust Air Duct Telemetering Temperatures:   +0.1 deg C over the full range of -1.0 C to 55 C.
	2. Outside Air Temperatures:   +0.25 deg. C between -10 C and 40 C.
	3. Discharge Air Duct Temperatures:   +0.25 deg. C over the full range of 4 C to 60 C.


	2.5 DAMPER ACTUATORS
	A. Electronic damper actuators shall be of adequate size and quantity to properly position the automatic controlled dampers. Actuator capacity and torque shall be required to meet 125 % of the damper manufacturer’s torque requirements.
	1. Electronic direct Coupled actuation shall be provided.
	2. The actuator shall be direct Coupled over the shaft, enabling it to be mounted directly to the damper shaft without the need for connecting linkage.  The fastening clamp assembly shall be of “V” bolt design with associated “V” shaped toothed cradle...
	3. The actuator shall have electronic overload or digital sensing circuitry to prevent damage to the actuator throughout the entire rotation of actuator. Mechanical end switches or magnetic clutch to deactivate the actuator at the end of rotation are ...
	4.  For power failure/safety applications, an internal mechanical spring return mechanism shall be built into the actuator housing. Non mechanical forms of fail-safe operations are not acceptable.
	5. All spring returns actuators shall be capable of both clockwise and counterclockwise spring return operation by simply changing the mounting orientation.
	6. Proportional actuators shall accept A 0 to 10 VDC or 4 to 20 MA control input and provide A 2 to 10 VDC or 4 to 20 MA operating range. Actuators using pulse width modulating control signal are not acceptable. All actuators shall provide A 2 to 10 V...
	7. All 24 VAC/DC actuators shall operate on class 2 wiring and shall not require more than 10 VA for AC or more than 8 Watts for DC applications. Actuators operating on 120 VAC power shall not require more than 11 VA.
	8. All non-spring return actuators shall have an external manual gear release to allow manual positioning of the damper when the actuator is not powered. Spring return actuators with more than 60 in LB torque capacity shall have a manual crank for thi...
	9. All modulating actuators shall have an external, built-in switch to allow the reversing of direction of rotation.
	10. Actuators shall be provided with a conduit fittings and a minimum three foot electrical cable and shall be pre-wired to eliminate the necessity of opening the actuator housing to make electrical connections.
	11. Actuators shall be Underwriters Laboratories Standard 873 listed and Canadian Standards Associates Class 4813 02 certified as meeting correct safety requirements and recognized industry standards.
	12. Actuators shall be designed for a minimum of 60,000 full stroke cycles at the actuator’s rayed torque and shall have a 2 year manufacturer’s warranty, starting from the date of installation. Manufacturer shall be ISO 9001 certified. Actuators shal...


	2.6 HOT WATER CONTROL VALVES
	A. Control Valves shall be sized by the control manufacturer to produce the required capacity at a pressure loss not exceeding the allowable pressure drop indicated on the drawing.  Nominal body rating shall be not less than 125 PSI.  However, the val...
	B.  Operators: All damper and valve operators shall be 0 to 10vdc electric and be provided for each automatic damper or valve and shall be of sufficient capacity to operate the damper or valve under all conditions and to guarantee tight close-off of v...
	C. Hot water control valves shall be modulating plug, ball, and/or butterfly, as required by the specific application. Modulating water valves shall be sized per manufacturer’s recommendations for the given application. In general, valves (2 or 3-way)...
	D.  Ball valves shall be used for hot water applications, water terminal reheat coils, radiant panels, unit heaters, package air conditioning units, and fan coil units except those described hereinafter.
	E.  Modulating plug water valves of the single-seat type with equal percentage flow characteristics shall be used for all special applications as indicated on the valve schedule. Valve discs shall be composition type. Valve stems shall be stainless st...
	F.  Butterfly valves shall be acceptable for modulating large flow applications greater than modulating plug valves, and for all two-position, open/close applications. In-line and/or three-way butterfly valves shall be heavy-duty pattern with a body r...

	2.7 CARBON MONOXIDE and NITROGEN DIOXIDE SENSOR MONITORING SYSTEM
	A. Microprocessor based carbon monoxide and nitrogen dioxide detector system for continuous monitoring of oxygen content in ambient air conditions.  Sensors shall be housed in a NEMA 4X plastic enclosure.  Unit features include large LED display, audi...
	B. Provide remote amber strobes and / or strobe-horn combination units (120 V / 1 / 60) where indicted on mechanical drawings.  Kele Assembly including Base (Part No. TWS-BP1), Amber Strobe (Part No. TWS-X2A), and Horn (Part No. TWS-AA).  Strobes and ...
	C. Alert and Alarm transmitter shall produce an output signal of 4-20 mA for interface to the BMS.
	D.  Alarming features shall include two gas concentration alarms (Alert and Alarm), user configurable.
	E. Relays shall in include two alarm relays, one fault relay (normally energized), SPDT, user configurable for latching / non-latching, acknowledge / non- acknowledge and rising / falling values.
	F. Sensor / Transmitter shall meet or exceed the following criteria:
	1. Accuracy:   0.1 % concentration over full span.
	2. Calibrated:     +/ - 0.4% of Span
	3. Linearity:        +/ - 0.05% of Span
	4. Stability:               +/ - 0.01% of Span / % O2
	5. Response Time:   100 MS
	6. Temperature Range  -1 to 40 Deg. C.
	7. Output Signal           4 to 20 MA
	8. Input Power          110 VAC


	2.8 CO2 Sensor Monitoring System
	A. Provide indoor air quality sensors to monitor Carbon Dioxide (CO2) levels.
	B. The sensors shall be of microprocessor-based photoacoustic type with heated stannic dioxide semiconductor.
	C. The CO2 sensors shall have no more than 1% drift during the first year of operation and minimal drift thereafter so that no calibration will be required.
	D. The units shall be wall or duct mounted type as indicated on plans and in the sequence of operation.
	E. Wall mounted sensors shall be provided with white plastic cover, without LED indicators.
	F. Duct mounted sensors shall be provided with LED indicators in a dust proof plastic housing with transparent cover.
	G. The sensor shall meet the following requirements:
	1. Operating voltage:  24 VAC +/- 20%
	2. Frequency:  50/60 Hz
	3. Power consumption:  max. 6 VA
	4. CO2 measuring range:  0 – 2000 ppm
	5. Tolerance:  +/- 100 ppm
	6. Output:  0 – 10 VAC
	7. Calibration:  none required
	8. Permissible air velocity in duct:  <26.2 Ft/s.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify building systems to be controlled are ready to operate.
	D. Verify air handling units and ductwork has been accepted and air filters are in place before installing sensors in air streams.
	E. Verify location of temperature and humidity sensors and transmitters and other exposed control sensors with Drawings before installation.

	3.2 INSTALLATION
	A. Install control devices and components after locations are coordinated with other Work.
	B. Install thermostats, humidistats, space temperature sensors and other exposed control sensors 54 inches above floor, unless otherwise noted on drawings.  Align adjacent devices at the same elevation.
	C. Install outdoor reset thermostats and outdoor sensors indoors, with sensing elements outdoors with sun shield.
	D. Provide separable sockets for liquids and flanges for air bulb elements.
	E. Install guards on thermostats in public areas.
	F. Install control panels adjacent to associated equipment on vibration free walls or freestanding supports. Use one cabinet for each system.  Install engraved plastic nameplates for instruments and controls inside cabinet and engraved plastic namepla...
	G. Install "hand/off/auto" selector switches to override automatic interlock controls when switch is in "hand" position.
	H. Install conduit and electrical wiring in accordance with Section 26 05 03.

	3.3 FIELD QUALITY CONTROL
	A. After completion of installation, test and adjust control equipment. Submit data showing set points and final adjustments of controls.

	3.4 DEMONSTRATION AND TRAINING
	A. Demonstrate complete operation of systems, including sequence of operation prior to Date of Substantial Completion.
	B. Demonstrate complete and operating system to Owner.



	230923 - Direct Digital Control System for HVAC- TMD5 - MUB - phD
	230923 Appendix A - DDC Points- TMD5 - MUB - phD
	231115 - Vehicle Service Piping- TMD5 - MUB - phD
	231123 - Facility Natural Gas Piping- TMD5 - MUB - phD
	SECTION 231123 -  FACILITY NATURAL GAS PIPING
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Natural gas piping above grade.
	2. Unions and flanges.
	3. Valves.
	4. Strainers.
	5. Natural gas pressure regulators.

	B. Related Sections:
	1. Section 07 84 00 - Firestopping: Product requirements for firestopping for placement by this section.
	2. Section 09 91 00 - Painting and Coating: Product requirements for painting for placement by this section.
	3. Section 22 05 53 - Identification for Plumbing Piping and Equipment: Product requirements for valve and pipe identification for placement by this section.


	1.2 REFERENCES
	A. American National Standards Institute:
	1. ANSI Z21.15 - Manually Operated Gas Valves for Appliances, Appliance Connector Valves and Hose End Valves.

	B. American Society of Mechanical Engineers:
	1. ASME B16.3 - Malleable Iron Threaded Fittings.
	2. ASME B31.9 - Building Services Piping.

	C. ASTM International:
	1. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless.
	2. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service.

	D. American Welding Society:
	1. AWS D1.1 - Structural Welding Code - Steel.

	E. Manufacturers Standardization Society of the Valve and Fittings Industry:
	1. MSS SP 78 - Cast Iron Plug Valves, Flanged and Threaded Ends.
	2. MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

	F. Underwriters Laboratories Inc.:
	1. UL 842 - Valves for Flammable Fluids.


	1.3 SYSTEM DESCRIPTION
	A. Provide flanges, unions, or couplings at locations requiring servicing. Use unions, flanges, or couplings downstream of valves and at equipment connections. Do not use direct welded or threaded connections to valves, equipment.
	B. Use plug valves for shut-off and to isolate equipment, part of systems, or vertical risers.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Piping: Submit data on pipe materials, fittings, and accessories. Submit manufacturers catalog information.
	3. Valves: Submit manufacturers catalog information with valve data and ratings for each service.
	4. Piping Specialties: Submit manufacturers catalog information including capacity, rough-in requirements, and service sizes for the following:
	a. Strainers.

	5. Natural gas pressure regulators

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Test Reports: Indicate results of piping system pressure test.
	J. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
	K. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification within previous 12 months.

	1.5 QUALITY ASSURANCE
	A. Perform work in accordance with applicable code and local gas company requirements.
	B. Perform Work in accordance with ASME B31.9 code for installation of piping systems and ASME Section IX for welding materials and procedures
	C. Furnish shutoff valves complying with ASME B16.33 or ANSI Z21.15.
	D. Perform Work in accordance with State of NJ standard.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years’ experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years’ experience.

	1.7 PRE-INSTALLATION MEETINGS
	A. Convene minimum one week prior to commencing work of this section.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
	B. Protect piping and fittings from soil and debris with temporary end caps and closures. Maintain in place until installation. Furnish temporary protective coating on cast iron and steel valves.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.10 WARRANTY
	A. Furnish five year manufacturer warranty for valves excluding packing.

	1.11 EXTRA MATERIALS
	A. Furnish two packing kits for each type and size valve.


	PART 2 PRODUCTS
	2.1 PIPES, TUBES AND FITTINGS
	A. See Section 22 16 00 for pipe materials to be used.

	2.2 VALVES
	A. See Section 22 16 00 for valves to be used.

	2.3 STRAINERS
	A. Manufacturers:
	1. Mueller Steam Specialty.
	2. O.C. Keckley Company.
	3. Spirax Sarco, Inc.
	4. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. 2 inch and Smaller: Screwed brass or iron body for 175 psig working pressure, Y pattern with 1/32 inch stainless steel perforated screen.
	C. 2-1/2 inch to 4 inch: Flanged iron body for 175 psig working pressure, Y pattern with 3/64 inch stainless steel perforated screen.

	2.4 NATURAL GAS PRESSURE REGULATORS
	A. Manufacturers:
	1. Maxitrol Company, 325 Series
	2. Substitutions: Permitted and subject to approval.

	B. Product Description: Spring loaded, general purpose, self-operating service regulator including internal relief type diaphragm assembly and vent valve. Diaphragm case can be rotated 360 degrees in relation to body.
	1. Temperatures: minus 20 degrees F to 150 degrees F.
	2. Body: Cast aluminum.
	3. Spring case, lower diaphragm casing, union ring, seat ring and disk holder: Aluminum.
	4. Disk, diaphragm, and O-ring: Nitrile
	5. Maximum inlet pressure: 150 psig.
	6. Furnish sizes 2 inches and smaller with threaded ends.  Furnish sizes 2-1/2 inches and larger with flanged ends.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Ream pipe and tube ends. Remove burrs.  Bevel plain end ferrous pipe.
	B. Remove scale and dirt, on inside and outside, before assembly.
	C. Prepare piping connections to equipment with flanges or unions.
	D. Field Measurement: The Drawings are in general indicative of the Work, with symbols and notations for clarity.  However, the Drawings are not an exact representation of all conditions involved, therefore, layout piping to suit actual field measurem...
	1. No extra compensation will be made for Work due to difference between indicated and actual dimensions.
	2. Submit to the Engineer for approval, details of proposed departures necessitated by field conditions or other causes.

	E. Interferences:  Layout piping systems to compensate for structural interferences, to preserve headroom, and not to interfere with openings, passageways and equipment.  Do not install piping with joints and fittings over motors, switchboards, panels...

	3.3 INSTALLATION - ABOVE GROUND PIPING SYSTEMS
	A. Install natural gas piping in accordance with the International Fuel Gas Code, 2006 edition.
	B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
	C. Route piping in orderly manner and maintain gradient.
	D. Install piping to conserve building space and not interfere with use of space.
	E. Group piping whenever practical at common elevations.
	F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	G. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.
	H. Install firestopping at fire rated construction perimeters and openings containing penetrating sleeves and piping. Refer to Section 07 84 00
	I. Provide clearance for installation of insulation and access to valves and fittings.
	J. Provide access where valves and fittings are not exposed.
	K. Where pipe support members are welded to structural building framing, scrape, brush clean, weld, and apply one coat of zinc rich primer. Refer to Section 05 12 00.
	L. Provide support for utility meters in accordance with requirements of utility company.
	M. Install vent piping from gas pressure reducing valves to outdoors and terminate in weatherproof hood.
	N. Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish painting. Refer to Section 09 91 10.
	O. Install identification on piping systems. Refer to Section 23 05 53.
	P. Install valves with stems upright or horizontal, not inverted.
	Q. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the Work, and isolating parts of completed system.
	R. Install medium pressure gas pressure regulator with tee fitting not less than 10 pipe diameters down stream of regulator. Cap or plug one opening of tee fitting.
	S. Install gas pressure regulator with independent vent full size opening on regulator and terminate outdoors.
	T. Arrange for new gas service complete with gas meter and regulators by utility. Gas service distribution piping to have initial minimum pressure of 7 inch wg -14 inch wg.  Provide regulators on each line serving gravity type appliances, sized in acc...

	3.4 FIELD QUALITY CONTROL
	A. Inspect, test and purge gas piping in accordance with applicable code and local gas company requirements.
	B. When pressure tests do not meet specified requirements, remove defective work, replace and retest.



	231300 - Facility Fuel Storage Tanks- TMD5 - MUB - phD
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Aboveground fuel storage tanks.
	2. Leak monitoring system.

	B. Related Sections:
	1. Section 23 05 00 - Common Work Results for HVAC


	1.2 REFERENCES
	A. American Society for Testing and Materials (ASTM):
	1. ASTM A 185; Specification for Steel Welded Wire, Fabric, Plain, For Concrete Reinforcement.
	2. ASTM A 615; Specification for Deformed and Plain Billet Steel Bars for Concrete Reinforcement.
	3. ASTM B 117; Test Method for Salt Spray Testing.

	B. National Fire Protection Association:
	1. NFPA 30 - Flammable and Combustible Liquids Code.

	C. Underwriters Laboratories Inc.:
	1. UL 2085 – Standard for Safety Protected Aboveground Tanks for Flammable and Combustible Liquids.
	2. UL 142 – Standard for Safety Steel Aboveground Tanks for Flammable and Combustible Liquids.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Tanks: Submit manufacturer’s catalog information including capacity.
	3. Leak Detection and Location System: Submit manufacturer’s catalog information for controller, alarm unit, and cable type

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Tanks: Indicate for fuel oil tanks dimensions; number, size, and location of openings; number and location of hold down straps, and accessories. Indicate dimensions, reinforcing steel size, and reinforcing steel location of pads

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Test Reports: Submit written test results for tank pressure test by a certified tank tasting agency.
	J. Manufacturer's Installation Instructions: Submit tanks, and leak detection and location system data.
	K. Manufacturer’s Operations and Maintenance Manuals.
	L. Manufacturer's Certificate:
	1. Certify Products meet or exceed specified requirements.
	2. Submit certificate of evaluation of leak detection and location system by independent third party.

	M. Manufacturer's Field Reports: Submit report of each visit of manufacturer’s personnel to provide technical assistance during installation.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with the following:
	1. United States Environmental Protection Agency (USEPA).
	2. State of New Jersey Department of Environmental Protection.

	B. Evaluate leak detection and location system by independent third party according to Third Party Procedures developed according to US EPS's "Standard Test Procedure for Evaluating Leak Detection Methods: Liquid-Phase Out-of-Tank Product Detectors." ...
	C. Prior to performance of work, obtain applicable permits, from state and local authorities having jurisdiction.
	D. Perform work involving installation of storage tank, piping, and appurtenances in compliance with the following:
	1. New Jersey Regulations for the Storage, Handling and Use of Flammable and Combustible Liquids.
	2. New Jersey Regulations for Spill Prevention.

	E. Perform Work in accordance with NFPA 30.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum five years documented experience.
	B. Tank installation Company: Company specializing in performing work of this section with minimum five years documented experience, and currently certified by state agency regulating tank installations.
	C. Installation, Testing, and Inspection Site Personnel: Individuals specializing in performing work of this section with minimum five years documented experience, and currently certified by state agency regulating tank removals.

	1.6 ENVIRONMENTAL REQUIREMENTS
	A. Do not install tank foundations when bedding is wet or frozen.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.8 WARRANTY
	A. Furnish 30 year manufacturer warranty for tanks.
	B. Furnish five year manufacturer warranty for leak detection and location system.


	PART 2 PRODUCTS
	2.1 ABOVEGROUND VAULTED USED OIL STORAGE TANKS
	A. Manufacturers:
	1. ConVault
	2. Highland Tank Inc.
	3. Containment Solutions
	4. Substitutions: Permitted and subject to approval.

	B. Aboveground vaulted storage tank consists of a UL 142 listed, single wall, internal steel tank encased in polystyrene insulation and a six-inch thick reinforced concrete vault, which provides 360 degree secondary containment and anti-galvanic actio...
	1. Fire resistance rating to meet the requirements of UL 2085.
	2. UL 2085 label to be permanently affixed to the storage tank exterior.

	C. Internal Steel Tank
	1. Steel tank:  UL 142 listed, factory pressure tested per UL requirements.
	2. Comply with the emergency and normal venting requirements with NFPA No. 30.
	3. Provide tank with a uniform wall thickness, not less than 3/16”, complying with UL 142 requirements.
	4. Welding to conform to American Welding Society Standard.

	D. Secondary Containment
	1. Secondary Containment:  The tank system shall include an impervious barrier of 30 mil high density polyethylene to contain leaks from the primary tank.

	E. Thermal and Corrosion Protection
	1. Thermal and Corrosion Protection:  The tank construction shall include thermal insulation equivalent to .25 inches of polystyrene to protect against temperature extremes, and to protect against corrosion by isolating the steel tank from the concret...

	F. Concrete Vault
	1. Vault to encase and protect both the primary steel tank and the secondary containment.
	2. Construct Vault of six inches (6") factory poured reinforced precast concrete.
	3. Provide a minimum compressive strength of 4000 psi at 28 days for concrete.
	4. Reinforcement bars must conform to ASTM A615, Grade 40 minimum.  Weld wire fabric must conform to ASTM A185.
	5. Construct vault of a monolithic construction and contain no cold joints or unapproved engineering design joint construction.
	6. Vault support legs of a monolithic construction with the lower portion of the vault.  Legs must lift the tank and vault a minimum of 3 inches above the on grade concrete slab.
	7. Vault and tank unit must comply with minimum values for internally sealed secondary containment unit as required by code.
	8. Leak Monitoring:  Provide a monitoring tube between the inner tank and secondary barrier as means to monitor for leaks.
	9. Overfill Protection:  Overfill protection shall be provided by direct reading level gauge visible from fill pipe access.
	10. Seal Tank connections such that neither vapors nor liquid can escape inner tank nor weather elements can enter interstitial airspace.
	11. Provide pipe extensions for a minimum of three (3) inches in length above the vault, and all pipe fittings threaded NPT.
	12. All metal compatible with tank to prevent galvanic action.
	13. Vault tested by an independent testing facility and proven to provide 2 hour fire protection for the primary tank as per U.L. 2085 2 hour furnace fire test and 2 hour simulated pool fire test.
	14. Tank and concrete vault factory assembled and tested for shipment as a complete unit.
	15. Exterior Finish:  Exterior finish shall be one of the following:
	a. Petroleum resistant epoxy exterior finish paint in owner’s choice of manufacturer’s standard colors.
	b. Low maintenance, exposed aggregate exterior concrete finish in owner’s choice of manufacturer’s standard colors.

	16. Signage: Tank shall be marked on all sides and comply with state and local codes.
	17. Steps and Handrails:  Provide tank manufacturer’s standard galvanized steps and handrails complying with OSHA requirements for tank provided.
	18. Capacity:  250 gallons.

	G. Concrete Tank Slab
	1. Provide concrete tank slab of 28 day compressive strength of 4500 PSI.
	2. Tank slab dimensions per manufacturer’s recommendations.  Overall dimensions to include area of both tank and stairs, with 1’-0” minimum around perimeter.
	3. Reinforcing steel to comply with ASTM A615 grade 60 or ASTM A706 grade 60.  Bar bending and placement to comply with the latest ACI standards.

	H. Provide all fittings and accessories as required for compliance with NFPA codes for stationary installation for storage of used motor oil.  As a minimum, provide the following:
	1. One four (4) inch fill/overspill containment receptacle (U.L listed, 7 gallon nominal capacity).  The fill/overspill containment receptacle shall include a stick port, drain to tank and padlock hasp.  Exterior steel shall be anti-oxidant powder coa...
	2. One four (4) inch pump out port with lockable cap.
	3. One two (2) inch connection for interstitial monitoring.
	4. One two (2) inch standard vent.
	5. One four (4) inch emergency vent.
	6. One two (2) inch connection for tank gauge and overfill alarm.


	2.2 TANK GAUGE
	A. General:  Provide a tank mounted direct reading fluid gauge with Overfill Alarm:
	1. Clock face gauge with probe designed for mounting on above ground storage tank and being viewed from ground surface by delivery personnel.
	2. Tank gauge factory calibrated for tank being furnished.
	3. Battery powered local overfill alarm designed to emit audible alarm if tank reaches 90 percent of full capacity.
	4. Acceptable Manufacturers:
	a. Morrison 918 Clock Alarm Gauge
	b. Substitutions permitted and subject to approval



	2.3 LEAK MONITORING SYSTEM
	A. General:  Provide automatic leak detection system to monitor for liquid in the tank interstitial air space.  Leak detection system composed of the following:
	1. Aluminum rod.
	2. Drilled indicator tube with clips.
	3. Cast aluminum bushing.
	4. Drilled thermal well.
	5. Cellulose acetate calibration.
	6. Polyethylene coated cork.
	7. Gaskets, fittings, connectors, and accessories to provide a complete system.

	B. Acceptable Manufacturers:
	1. Krueger Sentry Gauge, Provide model required for tank provided.
	2. Substitutions permitted and subject to approval.



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify tank foundation is ready for tank installation.

	3.2 INSTALLATION - ABOVEGROUND TANKS
	A. Install aboveground tanks in accordance with NFPA 30.
	B. Check factory installed equipment and accessories for loosening during transit.
	C. Clean and flush tanks prior to delivery to site. Seal until pipe connections are made.
	D. Install aboveground tanks on reinforced concrete foundation.  Provide bollards where required by state and local codes.
	E. Install aboveground tank supports in accordance with applicable code
	F. Install grounding for aboveground tanks in accordance with Section 26 05 26.
	G. Install piping connections to tanks. Provide venting in accordance with NFPA 30.
	H. Adjust liquid level gages before initial start-up and after filling of tank.
	I. Install aboveground tanks in accordance with authority having jurisdiction.

	3.3 INSTALLATION – TANK GAUGE AND LEAK MONITORIN SYSTEM
	A. Install in accordance with manufacturer’s printed installation instructions.

	3.4 FIELD QUALITY CONTROL
	A. General:  Inform the Owner of the times when acceptance tests are to be conducted.  Conduct acceptance tests in the presence of and to the satisfaction of the Engineer.
	B. Tests:  Test tank and accessories, tank gauge, and leak monitoring system in accordance with tank manufacturer’s recommendations, and NFPA 30
	C. Correct defects discovered during testing and repeat the particular test involved. Repairs and re-testing at no increase in contract price.



	232113 - Hydronic Piping and Specialties- TMD5 - MUB - phD
	232123 - HVAC Pumps- TMD5 - MUB - phD
	232300 - Refrigerant Piping and Specialties- TMD5 - MUB - phD
	SECTION 232300 – REFRIGERANT PIPING AND SPECIALTIES
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Refrigerant piping.
	2. Unions, flanges, and couplings.

	B. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC
	2. Section 07 84 00 – Through Penetration Firestop Systems: Product requirements for firestopping for placement by this section.
	3. Section 09 91 00 - Painting: Product requirements for painting for placement by this section.
	4. Section 23 05 29 – Supports and Anchors: Product requirements for pipe hangers and supports, sleeves, for placement by this section.
	5. Section 23 05 48 - Vibration Isolation and Seismic Restraints: Product requirements for Vibration Isolation for placement by this section.
	6. Section 23 05 53 – Identification for HVAC Piping and Equipment: Product requirements for pipe identification for placement by this section.
	7. Section 23 07 19 - HVAC Pipe Insulation: Product requirements for Piping Insulation for placement by this section.
	8. Section 019100 - Commissioning


	1.2 REFERENCES
	A. Air-Conditioning and Refrigeration Institute:
	1. ARI 750 - Thermostatic Refrigerant Expansion Valves.

	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
	1. ASHRAE 15 - Safety Code for Mechanical Refrigeration.

	C. American Society of Mechanical Engineers:
	1. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
	2. ASME B31.5 - Refrigeration Piping.

	D. ASTM International:
	1. ASTM B88 - Standard Specification for Seamless Copper Water Tube.
	2. ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.

	E. American Welding Society:
	1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Welding.
	2. AWS D1.1 - Structural Welding Code - Steel.

	F. Underwriters Laboratories Inc.:
	1. UL 429 - Electrically Operated Valves.


	1.3 SYSTEM DESCRIPTION
	A. Where more than one piping system material is specified, provide compatible system components and joints. Use non-conducting dielectric connections when joining dissimilar metals in systems.
	B. Provide flanges, unions, or couplings at locations requiring servicing. Use unions, flanges, or couplings downstream of valves and at equipment connections. Do not use direct welded or threaded connections to valves or equipment.
	C. Refer to Section for Hangers and Supports.
	D. Flexible Connectors: Use at or near compressors where piping configuration does not absorb vibration.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Piping: Submit data on pipe materials, fittings, and accessories.
	3. Valves: Submit manufacturers catalog information with valve data and ratings for each service.
	4. Hangers and Supports: Submit manufacturers catalog information including load capacity.
	5. Refrigerant Specialties: Submit manufacturers catalog information including capacity, component sizes, rough-in requirements, and service sizes for the following:
	a. Refrigerant moisture and liquid indicators.
	b. Refrigerant strainers.
	c. Refrigerant pressure regulators.
	d. Refrigerant pressure relief valves.
	e. Refrigerant filter-driers.
	f. Refrigerant solenoid valves.
	g. Refrigerant expansion valves.
	h. Electronic expansion valves.


	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate layout of refrigeration piping system, including equipment, critical dimensions, and sizes

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Test Reports: Indicate results of refrigerant leak test.
	J. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures and isolation.
	K. Welders Certificates: Certify welders employed on the Work, verifying AWS qualification within previous 12 months.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with ASME B31.5 code for installation of refrigerant piping systems.
	B. Perform Work in accordance with applicable code for welding hanger and support attachments to building structure.
	C. Perform Work in accordance with State standards.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Fabricator or Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Dehydrate and charge refrigeration components including piping and receivers, seal prior to shipment. Maintain seal until connected into system.
	B. Accept valves on site in shipping containers with labeling in place. Inspect for damage.
	C. Provide temporary end caps and closures on piping and fittings. Maintain in place until installation.
	D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the Work, and isolating parts of completed system.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. Furnish five year manufacturer warranty for valves excluding packing.

	1.10 MAINTENANCE MATERIALS
	A. Furnish two refrigerant oil test kits each containing everything required for conducting one test.


	PART 2 - PRODUCTS
	2.1 REFRIGERANT PIPING
	A. Copper Tubing to 7/8 inch OD: ASTM B88, Type K, annealed.
	1. Fittings: ASME B16.26 cast copper, compression type.
	2. Joints: Flared.
	3. Refrigerant piping supply and return; maximum operating pressure of 200 psig, and maximum operating temperature of 200 degrees F.


	2.2 UNIONS, FLANGES, AND COUPLINGS
	A. 2 inches and Smaller:
	1. Ferrous Piping: 150 psig malleable iron, threaded.
	2. Copper Pipe: Bronze, soldered joints.

	B. Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end, water impervious isolation barrier.


	PART 3  - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify excavations are to required grade, dry, and not over-excavated.

	3.2 PREPARATION
	A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
	B. Remove scale and dirt on inside and outside before assembly.
	C. Prepare piping connections to equipment with flanges or unions.
	D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps.

	3.3 INSTALLATION - ABOVE GROUND PIPING SYSTEMS
	A. Route piping parallel to building structure and maintain gradient.
	B. Install piping to conserve building space, and not interfere with use of space.
	C. Group piping whenever practical at common elevations.
	D. Sleeve pipe passing through partitions, walls and floors. Refer to Section 23 05 29.
	E. Install pipe identification in accordance with Section 23 05 53.
	F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.
	G. Provide access where valves and fittings are not exposed.
	H. Arrange refrigerant piping to return oil to compressor. Provide traps and loops in piping, and provide double risers as required. Slope horizontal piping 0.40 percent in direction of flow.
	I. Flood refrigerant piping system with nitrogen when brazing.
	J. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welds. Refer to Section 05 12 00
	K. Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. Refer to Section 09 91 00.
	L. Install valves with stems upright or horizontal, not inverted.
	M. Insulate piping and equipment.  Refer to Section 23 07 19.
	N. Install flexible connectors at right angles to axial movement of compressor, parallel to crankshaft.
	O. Fully charge completed system with refrigerant after testing.
	P. Follow ASHRAE 15 procedures for charging and purging of systems and for disposal of refrigerant.
	Q. Install refrigerant piping in accordance with ASME B31.5.

	3.4 FIELD QUALITY CONTROL
	A. Test refrigeration system in accordance with ASME B31.5.
	B. Pressure test refrigeration system with dry nitrogen to 200 psig.
	C. Repair leaks.
	D. Retest until no leaks are detected.



	232923 - Variable Frequency Motor Controllers- TMD5 - MUB - phD
	SECTION 232923 – VARIABLE FREQUENCY MOTOR CONTOLLERS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section includes but is not limited to, variable frequency controllers.

	1.2 RELATED SECTIONS
	A. Section 23 05 00 – Common work results for HVAC.
	B. Section 23 09 00 – Instrumentation and Control for HVAC.
	C. Section 26 05 19 – Wire, Cable and Connectors: Execution requirements for electric connections specified by this section.
	D. Section 019100 - Commissioning

	1.3 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-Voltage AC Power Circuits.

	B. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
	2. NEMA FU 1 - Low Voltage Cartridge Fuses.
	3. NEMA ICS 7 - Industrial Control and Systems: Adjustable Speed Drives.
	4. NEMA ICS 7.1 - Safety Standards for Construction and Guide for Selection, Installation, and Operation of Adjustable Speed Drive Systems.

	C. International Electrical Testing Association:
	1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit catalog sheets showing voltage, controller size, ratings and size of switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure details

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate front and side views of enclosures with overall dimensions and weights shown; conduit entrance locations and requirements; and nameplate legends

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Manufacturer's Field Reports: Indicate start-up inspection findings.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: Submit instructions complying with NEMA ICS 7.1. Include procedures for starting and operating controllers, and describe operating limits possibly resulting in hazardous or unsafe conditions. Include routine preventi...

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store in clean, dry space. Maintain factory wrapping or provide additional canvas or plastic cover to protect units from dirt, water, construction debris, and traffic.
	B. Handle in accordance with manufacturer's written instructions. Lift only with lugs provided. Handle carefully to avoid damage to components, enclosure, and finish.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Conform to NEMA ICS 7 service conditions during and after installation of variable frequency controllers.

	1.9 WARRANTY
	A. Furnish five year manufacturer warranty for variable frequency controller.

	1.10 MAINTENANCE SERVICE
	A. Furnish service and maintenance of variable frequency controller for one  year from Date of Substantial Completion.

	1.11 MAINTENANCE MATERIALS
	A. Furnish two spare air intake filters.


	PART 2 - PRODUCTS
	2.1 VARIABLE FREQUENCY CONTROLLER
	A. Manufacturers:
	1. Allen Bradley.
	2. ABB.
	3. Yaskawa.
	4. Or approved equal.

	B. Product Description: NEMA ICS 7, enclosed variable frequency controller suitable for operating indicated loads. Select unspecified features and options in accordance with NEMA ICS 7.1.
	C. Ratings:
	1. Refer to contract drawings.
	2. Displacement Power Factor: Between 1.0 and 0.95, lagging, over entire range of operating speed and load.
	3. Operating Ambient: 0 degrees C to 40 degrees C.
	4. Minimum Efficiency at Full Load: 98 percent.
	5. Time to Stop: 15seconds.

	D. Design Features:
	1. Employ microprocessor-based inverter logic isolated from power circuits.
	2. Employ pulse-width-modulated inverter system.
	3. Design for ability to operate controller with motor disconnected from output.
	4. Design to attempt five automatic restarts following fault condition before locking out and requiring manual restart.
	5. VFD shall include the following program functions:
	a. Critical frequency rejection capability:  3 selectable, adjustable deadbands.
	b. Auto restart capability:  0 to 10 attempts with adjustable delay between attempts.
	c. Ability to close fault contact after the completion of all fault restart attempts.
	d. Stall prevention capability.
	e. "S" curve soft start capability.
	f. Bi-directional "Speed search" capability, in order to start a rotating load.
	g. 14 preset and 1 custom volts per hertz pattern.
	h. Heatsink over temperature speed fold back capability
	i. Terminal status indication.
	j. Program copy and storage in a removable digital operator.
	k. Current limit adjustment capability, from 30% to 200% of rated full load current of the VFD.
	l. Motor pre-heat capability
	m. Input signal or serial communication loss detection and response strategy.
	n. Anti "wind-milling" function capability.
	o. Automatic energy saving function.
	p. Undertorque/Overtorque Detection.
	q. Preset speeds


	E. Indicators and Manual Controls:
	1. Input Signal: 4 - 20 m DC.
	2. Display: Furnish integral digital display to indicate output voltage, output frequency, and output current.
	3. Status Indicators: Separate indicators for overcurrent, overvoltage, ground fault, overtemperature, and input power ON.
	4. Volts Per Hertz Adjustment: Plus or minus 10 percent.
	5. Current Limit Adjustment: 60 – 110 percent of rated.
	6. Acceleration Rate Adjustment: 0.5 – 30 seconds.
	7. Deceleration Rate Adjustment:1 - 30 seconds.
	8. HAND-OFF-AUTOMATIC selector switch and manual speed control.
	9. Control Power Source: Integral control transformer.

	F. Safeties and Interlocks:
	1. Includes under voltage release.
	2. Door Interlocks: Mechanical means to prevent opening of equipment with power connected, or to disconnect power when door is opened; include means for defeating interlock by qualified persons.
	3. Safety Interlocks: Terminals for remote contact to inhibit starting under both manual and automatic mode.
	4. Control Interlocks: Furnish terminals for remote contact to allow starting in automatic mode.
	5. Manual Bypass: Includes contactor, motor running overload protection, and short circuit protection for full voltage, non-reversing operation of motor. Includes isolation switch to allow maintenance of inverter during bypass operation.
	6. Emergency Stop: Use dynamic brakes for emergency stop function.
	7. Disconnecting Means: Integral fused disconnect switch.

	G. Fabrication:
	1. Wiring Terminations: Match conductor materials and sizes as indicated on Drawings.
	2. Enclosure: NEMA 250, Type 1, suitable for equipment application in places restricted to accessible only to qualified personnel.
	3. Enclosure shall be weatherproof (NEMA 4R) and heated for moisture control, if not contained within casing of exterior equipment.
	4. Finish: Manufacturer's standard enamel.


	2.2 SOURCE QUALITY CONTROL
	A. Shop inspects and performs standard productions tests for each controller.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify building environment is maintained within service conditions required by manufacturer.

	3.2 INSTALLATION
	A. Install in accordance with NEMA ICS 7.1.
	B. Tighten accessible connections and mechanical fasteners after placing controller.
	C. Install fuses in fusible switches.
	D. Select and install overload heater elements in motor controllers to match installed motor characteristics.
	E. Install engraved plastic nameplates in accordance with Section 26 05 53.
	F. Neatly type label inside controller door identifying motors served, nameplate horsepower, full load amperes, code letter, service factor, and voltage/phase rating. Place label in clear plastic holder.
	G. Ground and bond controller in accordance with Section 26 05 26.

	3.3 FIELD QUALITY CONTROL
	A. Inspect and test in accordance with NETA ATS, except Section 4.
	B. Perform inspections and tests listed in NETA ATS, Section 7.16 and NEMA ICS 7.1.

	3.4 MANUFACTURER'S FIELD SERVICES
	A. Prepare and startup variable frequency controller.

	3.5 DEMONSTRATION AND TRAINING
	A. Furnish 1 hour of instruction each for two persons, to be conducted at project site with manufacturer's representative.



	233100 - HVAC Ducts and Casings- TMD5 - MUB - phD
	SECTION 233100 – HVAC DUCTS AND CASINGS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Duct Materials.
	2. Flexible ducts.
	3. Single wall spiral round ducts.
	4. Casings.
	5. Ductwork fabrication.
	6. Duct cleaning.


	1.2 RELATED SECTIONS
	A. Section 23 05 00 – Common Work Results for HVAC
	B. Section 07 84 00 – Through Penetration Firestop System
	C. Section 03 30 00 - Cast-In-Place Concrete: Product requirements for concrete for placement by this section.
	D. Section 09 91 00 - Painting: Execution requirements for Weld priming, weather resistant, paint or coating specified by this section.
	E. Section 23 05 29 – Supports and Anchors: Product requirements for hangers, supports and sleeves for placement by this section.
	F. Section 23 33 00 - Air Duct Accessories: Product requirements for duct accessories for placement by this section.

	1.3 REFERENCES
	A. ASTM International:
	1. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
	2. ASTM A568/A568M - Standard Specification for Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements for.
	3. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvanized) by the Hot-Dip Process.
	4. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	5. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.

	B. National Fire Protection Association:
	1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.
	2. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems.
	3. NFPA 96 - Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.

	C. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Air Duct Leakage Test Manual.
	2. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

	D. Underwriters Laboratories Inc.:
	1. UL 181 - Factory-Made Air Ducts and Connectors.


	1.4 PERFORMANCE REQUIREMENTS
	A. Variation of duct configuration or sizes other than those of equivalent or lower loss coefficient is not permitted except by written permission.
	B. Size round ducts installed in place of rectangular ducts in accordance with ASHRAE table of equivalent rectangular and round ducts.

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit data for duct materials, duct liner, duct connectors, insulation, and jacketing

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Submit duct fabrication drawings, drawn to scale not smaller than 1/4 inch equals 1 foot, on drawing sheets same size as Contract Documents, indicating:
	a. Fabrication, assembly, and installation details, including plans, elevations, sections, details of components, and attachments to other work.
	b. Duct layout, indicating pressure classifications and sizes in plan view. For exhaust duct systems, indicate classification of materials handled as defined in this section.
	c. Fittings.
	d. Reinforcing details and spacing.
	e. Seam and joint construction details.
	f. Penetrations through fire rated and other walls.
	g. Terminal unit, coil, and humidifier installations.
	h. Hangers and supports, including methods for building attachment, vibration isolation, and duct attachment.


	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Test Reports: Indicate pressure tests performed. Include date, section tested, test pressure, and leakage rate, following SMACNA HVAC Air Duct Leakage Test Manual.  Leakage rates shall correspond to “Seal Class A”.
	J. Manufacturer's Certificate: Certify Duct products meet or exceed specified requirements.
	K. Provided Sheet Metal Construction Standards Book from Sheet Metal Contractor for review.

	1.6 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of ducts and duct fittings. Record changes in fitting location and type. Show additional fittings used.

	1.7 QUALITY ASSURANCE
	A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and flexible.
	B. Construct ductwork to NFPA 90Astandards.
	C. Maintain one copy of each document on site.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.9 ENVIRONMENTAL REQUIREMENTS
	A. Do not install duct sealant when temperatures are less than those recommended by sealant manufacturers.
	B. Maintain temperatures during and after installation of duct sealant.

	1.10 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.11 WARRANTY
	A. Furnish five year manufacturer warranty for ducts.


	PART 2 - PRODUCTS
	2.1 DUCT MATERIALS
	A. Galvanized Steel Ducts: ASTM A653/A653M galvanized steel sheet, lock-forming quality, having G60zinc coating of in conformance with ASTM A90/A90M.
	B. Steel Ducts: ASTM A568/A568M
	C. Aluminum Ducts: ASTM B209; aluminum sheet, alloy 3003-H14. Aluminum Connectors and Bar Stock: Alloy 6061-T6 or of equivalent strength.
	D. Stainless Steel Ducts: ASTM A167, Type 304.
	E. Fasteners: Rivets, bolts, or sheet metal screws.
	F. Hanger Rod: ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or continuously threaded.

	2.2 FLEXIBLE DUCTS
	A. Product Description: Two ply vinyl film supported by helical wound spring steel wire.
	1. Pressure Rating: 10 inches wg positive and 1.0 inches wg negative.
	2. Maximum Velocity: 4000 fpm.
	3. Temperature Range: -10 degrees F to 160 degrees F.


	2.3 SINGLE WALL SPIRAL ROUND DUCTS
	A. Product Description: UL 181, Class 1, round spiral lockseam duct constructed of galvanized steel.
	B. Construct duct with the following minimum gages:
	C. Construct fittings with the following minimum gages:

	2.4 CASINGS
	A. Fabricate casings in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible and construct for operating pressures indicated.
	B. Reinforce access door frames with steel angles tied to horizontal and vertical plenum supporting angles. Furnish hinged access doors where indicated or required for access to equipment for cleaning and inspection.
	C. Fabricate acoustic casings with reinforcing turned inward. Furnish 16 gage back facing and 22 gage perforated front facing with 3/32 inch diameter holes on 5/32 inch centers. Construct panels 3 inches thick packed with 4.5 lb./cu ft minimum glass f...

	2.5 DUCTWORK FABRICATION
	A. Fabricate and support rectangular ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible and [as indicated on Drawings]. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.
	B. Fabricate and support round ducts with longitudinal seams in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible (Round Duct Construction Standards).  Provide duct material, gages, reinforcing, and sealing for operating pre...
	C. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline duct width. Where not possible and where rectangular elbows are used, provide airfoil turning vanes. Where acoustical lining is indicated, furnish turning vanes of perforat...
	D. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 30 degrees divergence upstream of equipment and 45 degrees convergence downstream.
	E. Fabricate continuously welded round and oval duct fittings two gages heavier than duct gages indicated in SMACNA Standard. Minimum 4 inch cemented slip joint, brazed or electric welded. Prime coat welded joints.
	F. Provide standard 45-degree lateral wye takeoffs. When space does not allow 45-degree lateral wye takeoff, use 90-degree conical tee connections.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify sizes of equipment connections before fabricating transitions.

	3.2 INSTALLATION
	A. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	B. Install glass fiber ducts in accordance with SMACNA Fibrous Glass Duct Construction Standards. Obtain manufacturer's inspection and acceptance of fabrication and installation at beginning of installation.
	C. During construction, install temporary closures of metal or taped polyethylene on open ductwork to prevent construction dust from entering ductwork system.
	D. Use crimp joints with or without bead or beaded sleeve couplings for joining round duct sizes 8 inch and smaller.
	E. Install duct hangers and supports in accordance with Section 23 05 29.
	F. Use double nuts and lock washers on threaded rod supports.
	G. Slope underground ducts to plenums or low pump out points at 1: 500. Install access doors for inspection.
	H. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.
	I. Set plenum doors 6 to 12 inches above floor. Arrange door swing so fan static pressure holds door in closed position.
	J. Casings: Install floor mounted casings on 4 inch high concrete curbs. Refer to Section 03 30 00. At floor, rivet panels on 8 inch centers to angles. Where floors are acoustically insulated, furnish liner of 18 gage galvanized expanded metal mesh su...

	3.3 INTERFACE WITH OTHER PRODUCTS
	A. Install openings in ductwork where required to accommodate thermometers and controllers. Install pitot tube openings for testing of systems. Install pitot tube complete with metal can with spring device or screw to prevent air leakage. Where openin...
	B. Connect diffusers or light troffer boots to low pressure ducts directly or with 5 feet maximum length of flexible duct held in place with strap or clamp.
	C. Connect air terminal units air outlets and inlets to supply ducts directly or with five foot maximum length of flexible duct. Do not use flexible duct to change direction.

	3.4 CLEANING
	A. Clean duct system and force air at high velocity through duct to remove accumulated dust. To obtain sufficient air flow, clean one half of system completely before proceeding to other half. Protect equipment with potential to be harmed by excessive...



	233300 - Air Duct Accessories- TMD5 - MUB - phD
	SECTION 233300 – AIR DUCT ACCESSORIES
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Back-draft dampers.
	2. Duct access doors.
	3. Dynamic fire dampers.
	4. Volume control dampers.
	5. Flexible duct connections.
	6. Turning Vanes

	B. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC
	2. Section 23 31 00 - HVAC Ducts and Casings: Requirements for duct construction and pressure classifications.


	1.2 REFERENCES
	A. Air Movement and Control Association International, Inc.:
	1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.

	B. National Fire Protection Association:
	1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.

	C. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

	D. Underwriters Laboratories Inc.:
	1. UL 555 - Standard for Safety for Fire Dampers.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit data for shop fabricated assemblies and hardware used
	3. Submit for the following. Include where applicable electrical characteristics and connection requirements.
	a. Fire dampers including locations and ratings.
	b. Backdraft dampers.
	c. Flexible duct connections.
	d. Volume control dampers.
	e. Duct access doors.

	4. For fire dampers submit the following:
	a. Include UL ratings, dynamic ratings, leakage, pressure drop and maximum pressure data.
	b. Indicate materials, construction, dimensions, and installation details.
	c. Damper pressure drop ratings based on tests and procedures performed in accordance with AMCA 500


	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate for shop fabricated assemblies including volume control damper, duct access doors

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke and Fire Dampers.
	J. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.4 QUALITY ASSURANCE
	A. Dampers tested, rated and labeled in accordance with the latest UL requirements.
	B. Damper pressure drop ratings based on tests and procedures performed in accordance with AMCA 500.
	C. Perform Work in accordance with State standard.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect dampers from damage to operating linkages and blades.
	B. Delivery: Deliver materials to site in manufacturer's original, unopened containers and packaging, with labels clearly indicating manufacturer and material.
	C. Storage: Store materials in a dry area indoor, protected from damage.
	D. Handling: Handle and lift dampers in accordance with manufacturer's instructions. Protect materials and finishes during handling and installation to prevent damage.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.8 COORDINATION
	A. Coordinate Work where appropriate with building control Work.

	1.9 WARRANTY
	A. Furnish five year manufacturer warranty for duct accessories.

	1.10 EXTRA MATERIALS
	A. Furnish two of each size and type of fusible link


	PART 2 - PRODUCTS
	2.1 BACK-DRAFT DAMPERS
	A. Product Description: Multi-Blade, back-draft dampers: Parallel-action, gravity-balanced, Galvanized 16 gage thick steel, or extruded aluminum. Blades, maximum 6 inch width, center pivoted, with felt or flexible vinyl sealed edges. Blades linked tog...

	2.2 DUCT ACCESS DOORS
	A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as indicated on Drawings.
	B. Fabrication: Rigid and close fitting of galvanized steel with sealing gaskets and quick fastening locking devices. For insulated ductwork, furnish minimum 1 inch thick insulation with sheet metal cover.
	1. Less than 12 inches square, secure with sash locks.
	2. Up to 18 inches Square: Furnish two hinges and two sash locks.
	3. Up to 24 x 48 inches: Three hinges and two compression latches [with outside and inside handles].
	4. Larger Sizes: Furnish additional hinge.
	5. Sash Lock
	6. Compression Latch
	7. Hinge
	8. Access panels with sheet metal screw fasteners are not acceptable.


	2.3 DYNAMIC FIRE DAMPERS
	A. Fabricate in accordance with NFPA 90A and UL 555.
	B. Fire Resistance: 3 hours.
	C. Dynamic Closure Rating: Dampers classified for dynamic closure to 2000 fpm and 4 inches wg static pressure.
	D. Construction:
	1. Integral Sleeve Frame: Minimum 20 gage roll formed galvanized steel. Length to match wall thickness.
	2. Blades:
	a. Style: Curtain type.
	b. Action: Spring or gravity closure upon fusible link release.
	c. Material: Minimum 24 gage roll formed, galvanized steel.

	3. Closure Springs: Type 301 stainless steel, constant force type, if required.

	E. Fusible Link Release Temperature: 165 degrees F
	F. Mounting: Vertical or horizontal as indicated on Drawings.
	G. Duct Transition Connection, Damper Style:
	1. B style - rectangular connection, blades out of air stream, high free area.
	2. CR style - round connection, sealed.

	H. Finish: Mill galvanized.

	2.4 VOLUME CONTROL DAMPERS
	A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	B. Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch. Assemble center and edge crimped blades in prime coated or galvanized frame channel with suitable hardware.
	C. End Bearings: Except in round ductwork 12 inches and smaller, furnish end bearings. On multiple blade dampers, furnish oil-impregnated nylon or sintered bronze bearings. Furnish closed end bearings on ducts having pressure classification over 2 inc...
	D. Quadrants:
	1. Furnish locking, indicating quadrant regulators on single and multi-blade dampers.
	2. On insulated ducts mount quadrant regulators on standoff mounting brackets, bases, or adapters.
	3. Where rod lengths exceed 30 inches furnish regulator at both ends.


	2.5 FLEXIBLE DUCT CONNECTIONS
	A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as indicated on Drawings.
	B. Connector: Fabric crimped into metal edging strip.
	1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric conforming to NFPA 90A, minimum density 30 oz per sq yd.
	2. Net Fabric Width: Approximately 2 inches wide.
	3. Metal: 3 inch wide, 24 gage, galvanized steel.


	2.6 TURNING VANES
	A. Fabricate to comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible” for vanes and vane runners. Vane runners shall automatically align vanes.
	C. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify rated walls are ready for fire damper installation.
	D. Verify ducts and equipment installations are ready for accessories.
	E. Check location of air outlets and inlets and make necessary adjustments in position to conform to architectural features, symmetry, and lighting arrangement.

	3.2 INSTALLATION
	A. Install in accordance with NFPA 90A, and follow SMACNA HVAC Duct Construction Standards - Metal and Flexible. Refer to Section 23 31 00 for duct construction and pressure class.
	B. Install back-draft dampers on exhaust fans or exhaust ducts nearest to outside and where indicated on Drawings.
	C. Access Doors: Install access doors at the following locations
	1. Spaced every 50 feet of straight duct.
	2. Upstream of each reheat coil.
	3. Before and after each duct mounted coil.
	4. Before and after each automatic control damper.
	5. Before and after each fire damper.
	6. Downstream of each VAV box.

	D. Access Door Sizes: Install minimum 8 x 8 inch size for hand access, 18 x 18 inch size for shoulder access.
	E. Install temporary duct test holes [where indicated on Drawings] and required for testing and balancing purposes. Cut or drill in ducts. Cap with neat patches, neoprene plugs, threaded plugs, or threaded or twist-on metal caps.
	F.  Install fire damper at locations as indicated on Drawings.  Install with required perimeter mounting angles, sleeves, breakaway duct connections, corrosion resistant springs, bearings, bushings and hinges.
	1. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92A.
	2. Install dampers square and free from racking with blades running horizontally.
	3. Do not compress or stretch damper frame into duct or opening.
	4. Handle damper using sleeve or frame. Do not lift damper using blades, actuator, or jack shaft.
	5. Install bracing for multiple section assemblies to support assembly weight and to hold against system pressure. Install bracing as needed.


	3.3 DEMONSTRATION
	A. Demonstrate re-setting of fire dampers to Owner's representative.



	233400 - HVAC Fans- TMD5 - MUB - phD
	SECTION 233400 – HVAC FANS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Centrifugal fans.
	2. Propeller fans.

	B. Related Sections:
	1. Section 23 05 00 – Common work results for HVAC.
	2. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment: Product requirements for resilient mountings and snubbers for fans for placement by this section.
	3. Section 23 07 13 – Ductwork Insulation: Product requirements for power ventilators for placement by this section.
	4. Section 23 09 00 - Instrumentation and Control for HVAC: Product requirements for control components to interface with fans.
	5. Section 23 31 00 - HVAC Ducts and Casings: Product requirements for hangers for placement by this section.
	6. Section 23 33 00 - Air Duct Accessories: Product requirements for duct accessories for placement by this section.
	7. Section 019100 - Commissioning


	1.2 REFERENCES
	A. Air Movement and Control Association International, Inc.:
	1. AMCA 99 - Standards Handbook.
	2. AMCA 204 - Balance Quality and Vibration Levels for Fans.
	3. AMCA 210 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.
	4. AMCA 300 - Reverberant Room Method for Sound Testing of Fans.
	5. AMCA 301 - Methods for Calculating Fan Sound Ratings from Laboratory Test Data.


	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit data on each type of fan and include accessories, fan curves with specified operating point plotted, power, RPM, sound power levels for both fan inlet and outlet at rated capacity, electrical characteristics and connection requirements

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate size and configuration of fan assembly, mountings, weights, ductwork and accessory connections

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING

	I. Manufacturer's Installation Instructions: Submit fan manufacturer’s instructions.
	J. Operation and Maintenance Data: Submit instructions for lubrication, motor and drive replacement, spare parts list, and wiring diagrams.

	1.4 QUALITY ASSURANCE
	A. Performance Ratings: Conform to AMCA 210 [and bear AMCA Certified Rating Seal.]
	B. Sound Ratings: AMCA 301, tested to AMCA 300 [,and bear AMCA Certified Sound Rating Seal.]
	C. UL Compliance: UL listed and labeled, designed, manufactured, and tested in accordance with UL 705.
	D. Balance Quality: Conform to AMCA 204.

	1.5 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum five years’ experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years’ experience.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect motors, shafts, and bearings from weather and construction dust.

	1.7 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.8 WARRANTY
	A. Furnish five year manufacturer’s warranty for fans.

	1.9 MAINTENANCE SERVICE
	A. Furnish service and maintenance of fans for one years from Date of Substantial Completion.
	B. Examine each fan. Clean, adjust, and lubricate equipment.
	C. Include systematic examination, adjustment, and lubrication of fans, and controls checkout and adjustments. Repair or replace parts in accordance with manufacturer's operating and maintenance data. Use parts produced by manufacturer of original equ...
	D. Perform work without removing fans from service during building normal occupied hours.
	E. Provide emergency call back service during working hours for this maintenance period.
	F. Perform maintenance work using competent and qualified personnel under supervision of manufacturer or original installer.
	G. Do not assign or transfer maintenance service to agent or subcontractor without prior written consent of Owner.

	1.10 EXTRA MATERIALS
	A. Furnish two sets of belts for each fan.


	PART 2 - PRODUCTS
	2.1 CENTRIFUGAL FANS
	A. Manufacturers:
	1. Greenheck Corp.
	2. Hartzell Fan Inc.
	3. Loren Cook Company
	4. New York Blower Co.
	5. PennBarry.
	6. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Performance:
	1. Performance Base: Sea level conditions.
	2. Temperature Limit: Maximum 300 degrees F
	3. Static and Dynamic Balance: Eliminate vibration or noise transmission to occupied areas.

	C. Wheel and Inlet:
	1. Backward Inclined: or aluminum construction with smooth curved inlet flange, back plate, backward curved blades welded or riveted to flange and back plate; cast iron hub riveted to back plate and keyed to shaft with set screws.
	2. Forward Curved: Galvanized steel construction with inlet flange, back plate, shallow blades with inlet and tip curved forward in direction of airflow, mechanically secured to flange and back plate; steel hub swaged to back plate and keyed to shaft ...
	3. Airfoil Wheel: Steel construction with smooth curved inlet flange, back plate die formed hollow airfoil shaped blades continuously welded at tip flange, and back plate; cast iron hub riveted to back plate and keyed to shaft with set screws.

	D. Housing:
	1. Steel, spot welded for AMCA 99 Class I and II fans, and continuously welded for Class III, braced, designed to minimize turbulence with spun inlet bell and shaped cut-off.
	2. Factory finish before assembly to manufacturer's standard.
	3. Bolted construction with horizontal flanged split housing.
	4. Fabricate plug fans without volute housing, in lined steel cabinet.

	E. Bearings and Sleeves:
	1. Bearings: Pillow block type, self-aligning, grease-lubricated ball bearings, with ABMA 9 L-10 life at 50,000 hours or roller bearings, or ABMA 11, L-10 life at 120,000 hours
	2. Shafts: Hot rolled steel, ground and polished, with key way, protectively coated with lubricating oil, and shaft guard.
	3. V-Belt Drive: Cast iron or steel sheaves, dynamically balanced, keyed. Variable and adjustable pitch sheaves for motors 15 hp and under, selected so required rpm is obtained with sheaves set at mid-position. Fixed sheave for 20 hp and over, matched...
	4. Belt Guard: Fabricate to SMACNA Standard; 0.106 inch thick, 3/4 inch diamond mesh wire screen welded to steel angle frame or equivalent, prime coated. Secure to fan or fan supports without short circuiting vibration isolation, with provision for ad...

	F. Accessories:
	1. Fixed Inlet Vanes: Steel construction with fixed cantilevered inlet guide vanes welded to inlet bell.
	2. Discharge Dampers: Parallel blade steel damper assembly with blades constructed of two plates formed around and welded to shaft, channel frame, sealed ball bearings, with blades linked out of air stream to single control lever.
	3. Access Doors: Shaped to conform to scroll, with quick opening latches and gaskets.


	2.2 PROPELLER FANS
	A. Manufacturers:
	1. Acme Engineering and Manufacturing Corp.
	2. Greenheck Corp
	3. Loren Cook Company] Model
	4. Penn Ventilation
	5. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Construction:
	1. Impeller: Shaped steel or steel reinforced aluminum blade with hubs, statically and dynamically balanced, locked to shaft, directly connected to motor
	2. Frame: One piece, square steel with die formed venturi orifice, mounting flanges and supports, with baked enamel finish.

	C. Accessories:
	1. Safety Screens: Expanded galvanized metal over inlet, motor, and drive and outlet; to comply with OSHA regulations.


	2.3 CENTRIFUGAL SQUARE INLINE FANS
	A. Manufacturers:
	1. Greenheck Corp.
	2. Loren Cook Company
	3. Penn Ventilation
	4. Substitutions: Permitted and subject to approval.

	B. Product Description: V-belt drive with galvanized steel housing lined with 1 inch acoustic glass fiber insulation, integral inlet cone, removable access doors on 3 sides, inlet and outlet duct collar, horizontal hanging brackets.
	C. Fan Wheel: Backward inclined centrifugal type, aluminum construction.
	D. Sheaves: Cast iron or steel, dynamically balanced, bored to fit shafts and keyed; variable and adjustable pitch motor sheaves selected so required rpm is obtained with sheaves set at mid-position; fan shaft with self-aligning pre-lubricated ball be...
	E. Motor and Drive Mounting: Out of air stream.
	F. Motor: Open drip proof NEMA MG1.
	G. Bearings: ABMA 9 life at 200,000 hours.
	H. Accessories:
	1. Belt guard.
	2. Motor cover.
	3. Flexible duct connector.
	4. Flanged inlet and outlet.
	5. Inlet and Outlet ductwork companion flange.
	6. Disconnect Switch: NEMA 250 Type 1enclosure.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Secure wall fans with aluminum lag screws to structure.
	B. Install backdraft dampers on inlet to wall exhaust fans.
	C. Install safety screen where inlet or outlet is exposed.
	D. Pipe scroll drains to nearest floor drain.
	E. Provide sheaves required for final air balance.

	3.3 MANUFACTURER'S FIELD SERVICES
	A. Furnish services of factory trained representative for minimum of one day to start-up, calibrate controls, and instruct Owner on operation and maintenance.

	3.4 PROTECTION OF FINISHED WORK
	A. Do not operate fans for until ductwork is clean, filters in place, bearings lubricated, and fan has been test run under observation.



	233600 - Air Terminal Units- TMD5 - MUB - phD
	PART 1 - GENERAL
	1.1 APPLICABILITY
	A. These requirements apply to all mechanical trades, contractors and subcontractors.

	1.2 RELATED DOCUMENTS
	A. American Refrigeration Institute:
	1. ARI 880 - Air Terminals.
	2. ARI 885 -Procedure for Estimating Occupied Space Sound Levels in the Application of Air Terminals and Air Outlets.

	B. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

	C. National Fire Protection Association:
	1. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.

	D. Underwriters Laboratories Inc.:
	1. UL 181 - Factory-Made Air Ducts and Connectors.


	1.3 RELATED SECTIONS
	A. Section 23 05 00 – Common Work Results for HVAC
	B. Section 23 05 13 - Common Motor Requirements for HVAC Equipment: Product requirements for fan powered terminal units for placement by this section.
	C. Section 23 09 00 - Instrumentation and Control for HVAC.
	D. Section 23 09 23 Direct Digital Controls for Building Control System
	E. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for electrical connections to air terminal units specified by this section.
	F. Section 019100 - Commissioning

	1.4 QUALITY ASSURANCE
	A. Test and rate air terminal units performance for air pressure drop, flow performance, and acoustical performance in accordance with ARI 880 and ARI 885. Attach ARI seal to each terminal unit.
	B. Perform Work in accordance with State of NJ standard.

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit data indicating configuration, general assembly, and materials used in fabrication. Include catalog performance ratings indicating airflow, static pressure, heating coil capacity and NC designation. Include electrical characteristics and con...

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.



	PART 2 - PRODUCTS
	2.1 SINGLE DUCT VARIABLE VOLUME AIR TERMINAL UNITS
	A. Manufacturers:
	1. Anemostat Air Products
	2. Krueger
	3. Price
	4. Titus
	5. The Trane Co.
	6. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Product Description: Variable air volume terminal units for connection to central air systems, with electronic controls, and electric heating coil
	C. Identification: Furnish each air terminal unit with identification label and airflow indicator. Include unit nominal airflow, maximum factory-set airflow and minimum factory-set airflow and coil type.
	D. Basic Assembly:
	1. Casings: Minimum 22 gage galvanized steel.
	2. Lining: Minimum 1/2 inch thick neoprene or vinyl coated glass fiber insulation, 1.5 lb./cu ft density, meeting NFPA 90A requirements and UL 181 erosion requirements.
	3. Plenum Air Inlets: Round stub connections for duct attachment.
	4. Plenum Air Outlets: S slip-and-drive connections.

	E. Basic Unit:
	1. Configuration: Air volume damper assembly inside unit casing. Locate control components inside protective metal shroud.
	2. Volume Damper: Construct of galvanized steel with peripheral gasket and self-lubricating bearings; maximum damper leakage: 2 percent of design air flow at 1inch.
	3. Mount damper operator to position damper normally open.

	F. Attenuation Section: Line attenuation sections with 2 inch thick insulation.
	G. Round Outlet: Discharge collar matching inlet size.
	H. Hot Water Heating Coil:
	1. Construction: 1/2 inch copper tube mechanically expanded into aluminum plate fins, leak tested under water to 200 psig pressure, factory installed.
	2. Capacity: Refer to schedule on drawings

	I. Automatic Damper Operator:
	1. Electric Actuator: 24 volt with high limit.

	J. Thermostat: Refer to the Building Automation System.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify ductwork is ready for air terminal installation.

	3.2 INSTALLATION
	A. Install ceiling access doors or locate units above easily removable ceiling components.
	B. Support units individually from structure. Do not support from adjacent ductwork.
	C. Support air terminal units connected by flexible duct independently of flexible duct.
	D. Install transition piece to match flexible duct size to inlet or outlet of variable air volume terminal.
	E. Install Work in accordance with State of NJ standard.

	3.3 ADJUSTING
	A. Reset volume with damper operator attached to assembly allowing flow range modulation from 100 percent of design flow to 40 percent full flow. Set units with heating coils for minimum 100 percent of flow.

	3.4 EXTRA STOCK
	A. Furnish two additional electric motors of each size of fan powered terminal units.

	3.5 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	3.6 WARRANTY
	A. Furnish five year manufacturer warranty for air terminal units.


	END OF SECTION

	233700 - Air Outlets and Inlets- TMD5 - MUB - phD
	SECTION 233700 – AIR OUTLETS AND INLETS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Diffusers.
	2. Registers
	3. Grilles.


	1.2 RELATED SECTIONS
	A. Section 23 05 00 – Common Work Results for HVAC
	B. Section 08 90 00 – Louvers and Vents: Wall Louvers.
	C. Section 09 9100 - Painting: Execution and product requirements for Painting of ductwork visible behind outlets and inlets specified by this section.
	D. Section 23 09 00 - Instrumentation and Control for HVAC: Operators for adjustable louvers.
	E. Section 23 33 00 - Air Duct Accessories: Volume dampers for inlets and outlets.

	1.3 REFERENCES
	A. Air Movement and Control Association International, Inc.:
	1. AMCA 500 - Test Methods for Louvers, Dampers, and Shutters.

	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
	1. ASHRAE 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets.

	C. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit sizes, finish, and type of mounting. Submit schedule of outlets and inlets showing type, size, location, application, and noise level

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Test Reports: Rating of air outlet and inlet performance.
	J. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of air outlets and inlets.

	1.6 QUALITY ASSURANCE
	A. Test and rate diffuser, register, and grille performance in accordance with ASHRAE 70.
	B. Test and rate louver performance in accordance with AMCA 500.
	C. Perform Work in accordance with State standard.

	1.7 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.

	1.8 WARRANTY
	A. Furnish five year manufacturer warranty for air outlets and inlets.

	1.9 EXTRA MATERIALS
	A. Furnish ten percent extra air outlets and inlets; not less than one of each type and size


	PART 2 - PRODUCTS
	2.1 PERFORATED FACE CEILING DIFFUSERS
	A. Manufacturers:
	1. Anemostat Air Products.
	2. E. H Price Company.
	3. Krueger.
	4. Nailor Industries, Inc.
	5. Titus.
	6. Tuttle and Bailey.
	7. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Type: Perforated face with fully adjustable pattern and removable face.
	C. Frame: Lay-in type. In plaster ceilings, furnish plaster frame and ceiling frame.
	D. Fabrication: Steel with steel or aluminum frame and baked enamel off-white finish.
	E. Accessories:
	1. Radial opposed-blade damper and multi-louvered equalizing grid with damper adjustable from diffuser face.
	2. Insulated back panel.


	2.2 CEILING SLOT (LINEAR) DIFFUSERS
	A. Manufacturers:
	1. Anemostat Air Products.
	2. E. H Price Company.
	3. Krueger.
	4. Nailor Industries, Inc.
	5. Titus.
	6. Tuttle and Bailey.
	7. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Type: Continuous 3/4 inch wide slot, three slots wide, with adjustable vanes for left, right or vertical discharge.
	C. Fabrication: Steel with factory baked enamel off-white finish.
	D. Frame: 1 inch margin with support clips for T bar mounting and gasket end cap.
	E. Plenum: Integral, galvanized steel, insulated (continuous internal insulation with taped seams).

	2.3 CEILING EXHAUST AND RETURN REGISTERS/GRILLES
	A. Manufacturers:
	1. Anemostat Air Products.
	2. E. H Price Company.
	3. Krueger.
	4. Nailor Industries, Inc.
	5. Titus.
	6. Tuttle and Bailey.
	7. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Type: Perforated face with fully adjustable pattern and removable face.
	C. Frame: Lay-in type. In plaster ceilings, furnish plaster frame and ceiling frame.
	D. Fabrication: Steel with steel or aluminum frame and baked enamel off-white finish.
	E. Accessories:
	1. Radial opposed-blade damper and multi-louvered equalizing grid with damper adjustable from diffuser face.
	2. Insulated back panel.


	2.4 SIDE WALL SUPPLY REGISTERS/GRILLES
	A. Manufacturers:
	1. Anemostat Air Products.
	2. E. H Price Company.
	3. Krueger.
	4. Nailor Industries, Inc.
	5. Titus.
	6. Tuttle and Bailey.
	7. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Type: Streamlined and individually adjustable blades, 3/4 inch]minimum depth, 3/4 inch maximum spacing with spring or other device to set blades, horizontal face, double deflection.
	C. Frame: 1inch margin with countersunk screw mounting and gasket.
	D. Fabrication: aluminum extrusions, with factory baked enamel, color to be selected.
	E. Damper: Integral, gang-operated opposed blade type with removable key operator, operable from face.

	2.5 SIDE WALL EXHAUST AND RETURN REGISTERS/GRILLES
	A. Manufacturers:
	1. Anemostat Air Products.
	2. E. H Price Company.
	3. Krueger.
	4. Nailor Industries, Inc.
	5. Titus.
	6. Tuttle and Bailey.
	7. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Type: Streamlined blades, 3/4 inch minimum depth, 3/4 inch maximum spacing, with spring or other device to set blades, horizontal face.
	C. Frame: 1 inch margin with countersunk screw mounting.
	D. Fabrication: Aluminum extrusions, with factory baked enamel, color to be selected.
	E. Damper: Integral, gang-operated, opposed-blade type with removable key operator, operable from face.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify inlet and outlet locations.
	D. Verify ceiling and wall systems are ready for installation.

	3.2 INSTALLATION
	A. Install diffusers to ductwork with airtight connection.
	B. Install balancing dampers on duct take-off to diffusers, grilles, and registers, whether or not dampers are furnished as part of diffuser, grille, and register assembly. Refer to Section23 33 00.
	C. Paint visible portion of ductwork behind air outlets and inlets matte black. Refer to Section 09 91 10.

	3.3 INTERFACE WITH OTHER PRODUCTS
	A. Check location of outlets and inlets and make necessary adjustments in position to conform to architectural features, symmetry, and lighting arrangement.



	235100 - Breechings Chimneys and Stacks- TMD5 - MUB - phD
	SECTION 235100 – BREECHINGS CHIMNEYS AND STACKS
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes but is not limited to:
	1. Type B double wall gas vents.

	B. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC
	2. Section 23 05 13 – Common Motor Requirements for HVAC Equipment: Product requirements for draft fan motors for placement by this section.
	3. Section 23 05 29 – Supports and Anchors: Product requirements for hangers and supports for placement by this section.
	4. Section 23 07 13 – Ductwork Insulation: Execution requirements for insulation specified by this section.
	5. Section 23 52 37 – Condensing Boilers.


	1.2 REFERENCES
	A. American National Standards Institute:
	1. ANSI Z21.66 - Automatic Vent Damper Devices for Use with Gas-Fired Appliances.

	B. ASTM International:
	1. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	2. ASTM A924/A924M - Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process.
	3. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.

	C. National Fire Protection Association:
	1. NFPA 54 - National Fuel Gas Code.
	2. NFPA 211 - Standard for Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances.

	D. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - Guide for Steel Stack Construction.
	2. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.

	E. Underwriters Laboratories Inc.:
	1. UL 441 - Gas Vents.


	1.3 DEFINITIONS
	A. Vent: Portion of a venting system designed to convey flue gases directly outdoors from a vent connector or from an appliance when a vent connector is not used.
	B. Vent Connector: Part of a venting system that conducts the flue gases from the flue collar of an appliance to a chimney or vent, and may include a draft control device.

	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit data indicating factory built chimneys, including dimensional details of components and flue caps, dimensions and weights, electrical characteristics and connection requirements

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate general construction, dimensions, weights, support and layout of breeching. Submit layout drawings indicating plan view and elevations.

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	I. Manufacturer's Installation Instructions: Submit assembly, support details, and connection requirements.
	J. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with State standard.
	B. Provide factory built vents and chimneys used for venting natural draft appliances complying with NFPA 211 and UL listed and labeled.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years experience.

	1.7 ENVIRONMENTAL REQUIREMENTS
	A. Maintain water integrity of roof during and after installation of chimney or vent.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. Furnish five year manufacturer warranty for manufactured units.


	PART 2 - PRODUCTS
	2.1 TYPE B DOUBLE WALL GAS VENTS
	A. Manufacturers:
	1. American Metal Products (Ampco).
	2. Metal-Fab, Inc.
	3. Selkirk Inc.
	4. Substitutions: Permitted and subject to approval.  Refer to Division 1.
	5. Fabrication: Inner pipe of sheet aluminum, and outer pipe of galvanized sheet steel, tested in compliance with UL 441.
	6. Vent Dampers: Electrically actuated, same size as draft hood collar, constructed of stainless steel or galvanized steel, with corrosion-resistant components, in compliance with ANSI Z21.66.



	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 PREPARATION
	A. Install concrete inserts for support of breeching, chimneys, and stacks in coordination with formwork.

	3.3 INSTALLATION
	A. Install breeching with minimum of joints. Align accurately at connections, with internal surfaces smooth.
	B. Support breeching from building structure, rigidly with suitable ties, braces, hangers and anchors to hold to shape and prevent buckling. Support vertical breeching, chimneys, and stacks at 12 foot spacing, to adjacent structural surfaces, or at fl...
	C. Pitch breeching with positive slope up from fuel-fired equipment to chimney or stack.
	D. Coordinate installation of dampers, and induced draft fans.
	E. For Type B double wall gas vents, maintain UL listed minimum clearances from combustibles. Assemble pipe and accessories for complete installation.
	F. Install vent dampers, locating close to draft hood collar, and secured to breeching.
	G. Clean breeching, chimneys, and stacks during installation, removing dust and debris.
	H. Install slip joints allowing removal of appliances without removal or dismantling of breeching, breeching insulation, chimneys, or stacks.



	235237 - Condensing Boilers- TMD5 - MUB - phD
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. American National Standards Institute:
	1. ANSI Z21.13 - Gas-fired Low Pressure Steam and Hot Water Boilers.

	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:
	1. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings.

	C. American Society of Mechanical Engineers:
	1. ASME Section IV - Boiler and Pressure Vessel Code - Heating Boilers.

	D. Hydronics Institute:
	1. H.I. Heating Boiler Standard - Testing and Rating Standard for Heating Boilers.

	E. National Electrical Manufacturers Association:
	1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

	F. National Fire Protection Association:
	1. NFPA 54 - National Fuel Gas Code.


	1.2 RELATED SECTIONS
	A. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC
	2. Section 03 30 00 - Cast-In-Place Concrete: Execution requirements for concrete housekeeping pads specified by this section.
	3. Section 23 05 13 - Common Motor Requirements for HVAC Equipment: Product requirements for electric motors for placement by this section.
	4. Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment: Product requirements for Vibration Isolators for placement by this section.
	5. Section 23 09 23 Direct Digital Controls for Building Control System
	6. Section 23 11 23 - Facility Natural-Gas Piping: Execution requirements for natural gas piping connections to boilers specified in this section.
	7. Section 23 21 13 - Hydronic Piping: Execution requirements for hot water piping for piping connections to boilers specified in this section.
	8. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for electric connections to boilers specified in this section.
	9. Section 019100 - Commissioning


	1.3 DESCRIPTION OF WORK
	A. Section Includes but is not limited to:
	1. Condensing Pulse-Fire boilers.
	2. Boiler control panel.
	3. Hot water boiler trim.
	4. Natural gas fired burner.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Submit capacities and accessories included with boiler. Include general layout, dimensions, size and location of water, fuel, electric and vent connections, electrical characteristics, weight and mounting loads.  De-rate performance to reflect wate...

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Submit manufacturer’s assembly-type shop drawings indicating dimensions, weight loadings, required clearances, and methods of assembly of components

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING

	I. Test Reports: Indicate boilers meet or exceed specified performance and efficiency. Submit results of combustion test.
	J. Manufacturer's Installation Instructions: Submit assembly, support details, connection requirements, and include start-up instructions.
	K. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	L. Manufacturers Field Reports: Indicate condition of equipment after start-up including control settings and performance chart of control system.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with the following:
	1. State of New Jersey.

	B. Conform to ASME Section IV ANSI Z21.13 Code for construction of boilers. Provide boilers registered with National Board of Boiler and Pressure Vessel Inspectors.
	C. Boiler Performance Requirements: Conform to minimum efficiency prescribed by ASHRAE 90.1 when tested in accordance with H.I. Heating Boiler Standard.
	D. The hot water boiler maximum working pressure will be 160 PSIG.
	E. The Pulse Boiler Flame Safeguard Control will be of an accepted quality manufacturer bearing UL Certification.
	F. The entire boiler system and its installation shall conform to the manufacturer’s instructions, applicable codes and associated National Board requirements.
	G. Conform to applicable code for internal wiring of factory wired equipment.
	H. Products Requiring Electrical Connection: Listed and classified by Underwriters' Laboratories, Inc. as suitable for purpose specified and indicated.

	1.6 QUALIFICATIONS
	A. Manufacturer’s Qualifications: Firms regularly engaged in the manufacturing of Pulse combustion, ultra-high efficiency, condensing boilers, of types and sizes required, whose products have been in satisfactory use in similar service for not less th...
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Accept boilers and accessories on site in factory shipping packaging. Inspect for damage.
	B. Protect boilers from damage by leaving packing in place until installation.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.9 WARRANTY
	A. The boiler manufacturer shall guarantee in writing the equipment to be free of defects for one year after start-up date or 18 months from factory shipment, and to repair or replace at the manufacturer’s expense any defective parts. Unit shall recei...
	B. Each boiler shall be completely tested before leaving the manufacturing factory. This includes a hydrostatic pressure test prior to final assembly and factory test fired prior to shipment. Combustion must be set on all fuels and all firing rates. A...
	C. The pressure vessel shall be guaranteed against thermal shock for 10 years (non-prorated) when utilized in a closed loop hydronic heating system with a maximum temperature differential rating of up to:
	1. Carbon Steel Units: 170 degrees Fahrenheit
	2. The boiler pressure vessel shall be guaranteed accordingly without a minimum return water temperature requirement. The boiler shall not require the use of flow switches or other devices to ensure a minimum flow through the boiler.

	D. The pressure vessel shall carry a 10-year warranty against material and workmanship defects. This warranty shall be non-prorated for the first 5 years and years 6-10 shall be pro-rated as per schedule posted on the current product warranty.
	E. The combustor and exhaust pipes (heat exchanger) shall be guaranteed against flue gas corrosion for a period of 10 years on carbon steel boilers or duplex alloy steel boilers. This warranty shall be non-prorated for the first 5 years and years 6-10...
	F. All parts not covered by the above warranty shall carry a one-year warranty. This shall include all electrical and burner components.

	1.10 MAINTENANCE SERVICE
	A. Furnish service and maintenance of boilers for one year(s) from Date of Substantial Completion
	B. Provide emergency call back service at all hours for this maintenance period.
	C. Maintain locally, near Place of the Work, adequate stock of parts for replacement or emergency purposes. Have personnel available to ensure fulfillment of this maintenance service, without unreasonable loss of time.
	D. Perform maintenance work using qualified personnel under supervision and in direct employ of boiler manufacturer’s representative

	1.11 MAINTENANCE MATERIALS
	A. Furnish cleaning apparatus recommended by manufacturer.


	PART 2 - PRODUCTS
	2.1 FIRE-TUBE BOILERS
	A. Manufacturers:
	1. Fulton
	2. Lochinvar, equal performance
	3. Hydrotherm, equal performance
	4. Substitutions: Permitted and subject to approval.  Refer to Division 1.

	B. Product Description: Factory assembled, factory fire tested, self contained, readily transported unit ready for automatic operation except for connection of water, fuel, electrical, and vent services.
	C. Base: Mount on integral structural steel frame base and include integral forced draft burner, burner controls, boiler trim, refractory, insulation and jacket.
	D. Boiler:
	1. Construct to ASME Section IV for allowable working pressure of 125 psi water.
	2. Furnish two lifting eyes on top of boiler.
	3. Hinged front and rear doors, gas tight, insulated, and secured with heavy-duty cap screws and replaceable brass nuts.
	4. Front and rear tube sheets and flue fully accessible for inspection and cleaning when doors are open.
	5. Furnish observation ports at each end of boiler.
	6. Furnish hand holes and arm holes for boiler inspection and cleaning.
	7. The pressure vessel shall be fully insulated with 2” of high temperature insulation. Jackets shall be insulated with ¼” thick high density board insulation with an internal heat reflective coating.
	8. Boiler casing temperature not to exceed ambient room temperature by 18 degrees F maximum with surface air velocity of 1 foot per second.
	9. Factory paint boiler, base, and other components with hard finish silicone enamel.
	10. Water entering hot water boiler thoroughly mixed with hot boiler water through jet induced circulation.
	11. Furnish bi-metal type thermometer, 3-1/2 inch diameter with black letters on white background.
	12. The exhaust decoupler shall be constructed of a ¼” corrosion resistant Corten alloy and include a flue gas condensate drain connection.
	13. The pressure vessel shell shall be SA-53B ERW pipe or SA-285 Grade C plate.
	14. The heads shall be:
	a. SA-516 Grade 70 plate

	15. The pulse combustor location shall be such that all combustor assembly components are located within water-backed areas.
	16. The boiler’s pressure vessel, combustor, and exhaust decoupler shall be encased in an 18 gauge metal cabinet with primer and finish coat of paint.
	17. Maintenance shall be able to be performed on burner or boiler assembly without the necessity to wear respiratory protective equipment.
	18. The boiler shall be self-aspirating and require no forced or induced draft fan to supply air for combustion after ignition.
	19.  The boiler shall not contain any refractory, refractory lining or ceramic in the furnace or firebox
	20. The boiler shall be designed for operation in a condensing mode, in order to extract the latent heat from the combustion products. The boiler shall have a minimum acceptable fuel-to-water efficiency of 91% at a return water temperature of 80 degre...
	21. The boiler shall be able to be utilized in applications with up to 100% glycol. Ethylene or propylene glycol is acceptable, and no inhibitors shall be required.

	E. Hot Water Boiler Trim:
	1. ASME rated pressure relief valve
	2. Water temperature gage.
	3. Water pressure gage.
	4. Low water cut-off to prevent burner operation when boiler water falls below safe level.
	5. Operating temperature controller to control burner to maintain water temperature set point.
	6. High limit temperature controller with manual reset for burner to prevent boiler water temperature from exceeding safe system temperature.
	7. Automatic boiler air vent.
	8. A condensate drain kit shall be provided to collect and drain the flue gas condensate.

	F. Boiler Fuel Burning System:
	1. General: Forced draft automatic burner integral with front head of boiler designed to burn natural gas, modulating with low fire ignition position and automatically maintains fuel-air ratio.
	a. Blower: Statically and dynamically balanced to supply combustion air; direct connected to motor.
	b. Damper Motor: Single motor controlling combustion air damper and fuel valves.

	2. Gas Burner: Forced draft, high-radiant multi-port power burner with electric ignition.
	a. Natural Gas Burner Piping: Include on unit complete gas train including high and low gas pressure switches, plug valve, and gas pressure regulator.

	3. The boiler shall have an integral gas train, factory assembled and installed.
	4. The main gas train will include:
	a. One manual shut-off valve at gas inlet.
	b. Gas inlet trap.
	c. Gas regulator rated for maximum 14” WC supply pressure.
	d. Two safety shut off valves. One to be a solenoid and one to be a motorized valve.
	e. Independent low and high gas pressure switches shall be supplied.

	5. The boiler manufacturer shall have the capability of providing a dual fuel gas train with natural gas and propane.

	G. Boiler Control Panel (BOD Fulton RM7865):
	1. NEMA 250 Type 1 enclosure, mounted on boiler with hinged metal door with key lock containing programming relay and blower motor starter.  Communications protocol shall be compatible with BACnet or allow for discrete control point mapping to the Bui...
	2. Program relay to control ignition, starting and stopping of burner and furnish both pre-combustion purge and post combustion purge. Burner to shut down in event of ignition, pilot, or main flame failure. Interlock to shut down burner upon combustio...
	3. Manual-automatic selector switch and damper motor positioning switch to permit automatic firing in accordance with load demand, or manual control of firing rate at desired point between low fire and maximum rating.
	4. Electronic detector to prevent primary fuel valves from opening until pilot flame is established.
	5. Furnish panel with indicating lights to show low water level, flame failure, fuel valve open, and load demand. Mount indicating lights and switches in hinged drop-panel for wiring access.
	6. Control shall provide a 35-second pre-purge and post-purge. The control shall maintain a running history of operating hours, number of cycles, and the most recent six faults. The control shall have the capability to be connected to a keyboard displ...
	7. Pulse combustion controls shall include the following:
	a. Operating Temperature Controller for automatic start/stop of the pulse combustion process. The controller will have auto-tune PID capabilities for simplified loop configuration and fast response to water temperature fluctuations. A Type J temperatu...
	b. High limit temperature aquastat with manual reset.
	c. One low water cutoff probe in the boiler shell with manual reset and push-to-test capability.
	d. Air safety switch to prevent operation unless sufficient pre-purge air is assured.
	e. High condensate cut-off probe located in the exhaust decoupler.
	f. A Proof of Flame switch and Flame Rod operating in parallel, to prove combustion.

	8. A combustion control system shall be furnished which provides a turndown ratio of 5:1 over the input range from high to low fire. The supply temperature and set point temperature shall be displayed at all times by the operating temperature control....
	9. Boilers shall have infinite modulation between 20% and 100% firing rates.
	10. Boilers shall not be configured for turndown greater than 5:1 for field operation.
	11. Boilers shall not operate with excess air percentages greater than 50 percent at any firing rate.
	12. Circuit boards of any type shall not be allowed in the control schematic design.
	13. All controls to be panel mounted and so located on the boiler as to provide ease of servicing the boiler without disturbing the controls and also located to prevent possible damage by water according to CSA requirements. Electrical power supply sh...
	14. When multiple boilers are to be installed in a common hydronic loop, a Boiler Sequencing System shall be provided to stage the boilers. Boilers that have simple lead-lag capabilities built into the control on each boiler are not acceptable; the se...


	2.2 SOURCE QUALITY CONTRON
	A. Make completed fire-tube boilers available for inspection at manufacturer’s factory prior to packaging for shipment. Notify Owner at least seven days before inspection time.
	B. Allow witnessing of factory inspections and tests at manufacturers test facility. Notify Owner at least seven days before inspections and tests are scheduled.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Install boilers plumb and level, to plus or minus 1/16 inch over boiler base.
	B. Maintain manufacturer's recommended clearances around and over boilers.
	C. Install boiler on concrete housekeeping pad, minimum 4 inches high and 6 inches larger than boiler base on each side.
	D. Install boiler on vibration isolators in accordance with Section 23 05 48.
	E. Connect natural gas piping in accordance with NFPA 54.
	F. Connect hot water steam piping to supply and return boiler connections.
	G. Install the following piping accessories. Refer to Section 23 21 13
	1. On supply:
	a. Thermometer well for temperature controller.
	b. Thermometer well and thermometer.
	c. Well for temperature sensor.
	d. Strainer.
	e. Nipple and flow switch.
	f. Pressure gage.
	g. Shutoff valve.

	2. On return:
	a. Thermometer well and thermometer.
	b. Well for temperature sensor.
	c. Pressure gage.
	d. Shutoff valve.
	e. Balancing valve.


	H. Install the following piping accessories on natural gas piping connections. Refer to Section 23 11 23.
	1. Strainer.
	2. Pressure gage.
	3. Shutoff valve.
	4. Check valve.
	5. Pressure reducing valve.

	I. Install discharge piping from relief valves and drain valves to nearest floor drain.
	J. Install boiler trim and accessories furnished loose for field mounting.
	K. Install electrical devices furnished loose for field mounting.
	L. Install control wiring between boiler control panel and field mounted control devices.
	M. Connect flue to boiler outlet, full size of outlet.
	N. Install thermometer in boiler breeching within 12 inches of flue nozzle for fire-tube boilers.
	O. Equipment and materials shall be installed in an approved manner and in accordance with the boiler manufacturer’s installation requirements.
	P. Assemble unit sections and parts shipped loose or unassembled for shipment purposes. Follow manufacturer’s installation recommendations and instructions.
	Q. Install electrical control items furnished by the manufacturer per wiring diagram provided by the manufacturer.
	R. Complete water piping installation as required by the manufacturer for operation of the system.
	S. Provide air intake and exhaust piping, size and type as recommended by the manufacturer.
	T. Provide boiler manufacturer recommended manifold pipe and fittings from each boiler to the nearest floor drain or as indicated.
	U. The boiler shall be CSA approved as a direct vent boiler. A conventional chimney or stack shall not be required. Direct venting shall be accomplished with AL294C stainless steel, single or double wall. Vent piping shall be installed in accordance w...
	V. The boiler shall have the outside combustion air intake supply ducted with PVC pipe, or approved equivalent pipe.
	W. The boiler shall have the exhaust piping ducted with AL294C pipe, as approved for Category IV boilers.
	X. An air intake muffler shall be provided by the boiler manufacturer and mounted within 10 feet of the boiler intake connection. An exhaust muffler shall be provided by the boiler manufacturer and mounted within 10 feet of the boiler exhaust connection.

	3.3 FIELD QUALITY CONTROL
	A. Perform combustion test including boiler firing rate, over fire draft, gas flow rate, heat input, burner manifold gas pressure, percent carbon monoxide, percent oxygen, percent excess air, flue gas temperature at outlet, ambient temperature, net st...
	B. Arrange with local authorities having jurisdiction for inspection of boiler, piping, and for certificate of operation.

	3.4 MANUFACTURER’S FIELD SERVICES
	A. Start-up boilers according to manufacturer's start-up instructions and in presence of boiler manufacturer's representative.  Test controls and demonstrate compliance with requirements. Adjust burner for maximum burning efficiency. Replace damaged o...
	B. Arrange with National Board of Boiler and Pressure Vessel Inspectors for inspection of boilers and piping. Obtain certification for completed boiler units, deliver to Owner, and obtain receipt.

	3.5 CLEANING
	A. Flush and clean boilers upon completion of installation, in accordance with manufacturer's start-up instructions.

	3.6 DEMONSTRATION
	A. Demonstrate operation and maintenance procedures.
	B. Furnish services for manufacturer's technical representative for one 8 hour day to instruct Owner's personnel in operation and maintenance of boilers. Schedule training with Owner, provide at least 7 days’ notice to Engineer of training date.



	235400 - Heating and Ventilation Units- TMD5 - MUB - phD
	235523 - Gas Fired Radiant Heaters- TMD5 - MUB - phD
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	SECTION 238200 – CONVECTION HEATING UNITS
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Sheet Metal and Air Conditioning Contractors:
	1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.


	1.2 RELATED SECTIONS
	A. Related Sections:
	1. Section 23 05 00 – Common Work Results for HVAC
	2. Section 23 31 00 - HVAC Ducts and Casings: Execution requirements for ducts specified by this section.
	3. Section 26 05 19 – Wire, Cable and Connectors.
	4. Section 019100 - Commissioning


	1.3 DESCRIPTION OF WORK
	A. Section Includes, but is not limited to:
	1. Hot water coils.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	2. Product Data: Submit coil and frame configurations, dimensions, materials, rows, connections, and rough-in dimensions. Submit mechanical and electrical service locations, capacities and accessories or optional items

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations. Indicate schedules of equipment and enclosures typically indicating length and number of pieces of element and enclosure, corner pieces, end caps, cap st...

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING


	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with State of NJ standard.
	B. Maintain one copy of each document on site.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing Work of this section with minimum three years documented experience

	1.7 PRE-INSTALLATION MEETINGS
	A. Convene minimum one week prior to commencing work of this section.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Accept units on site in factory packing. Inspect for damage. Store under roof.
	B. Protect coil fins from crushing and bending by leaving in shipping cases until installation, and by storing indoors. Protect coils from entry of dirt and debris with pipe caps or plugs.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.10 WARRANTY
	A. Furnish five year manufacturer’s warranty for unit heater motors.


	PART 2 - PRODUCTS
	2.1 HOT WATER COILS
	A. Manufacturers:
	1. The Trane Company
	2. Vulcan
	3. Sterling
	4. Substitutions are permitted and subject to approval.  Refer to Division 1.

	B. Furnish materials in accordance with State of  NJ standards.
	C. Air Coils: Certify capacities, pressure drops, and selection procedures in accordance with ARI 410.  Tested to 300 psig and leak tested to 200 psig under water.
	D. Fabrication:
	1. Tubes: 5/8 inch OD seamless copper expanded into fins, brazed joints.
	2. Fins: Aluminum.

	E. Casing: Casing: Die formed channel frame of 14 gage galvanized steel with 3/8 inch mounting holes on 3 6 inch centers.  Furnish tube supports for coils longer than 40 inches.
	F. Propylene Glycol Hot Water Heating Coils:
	1. Headers: Cast iron, seamless copper tube, or prime coated steel pipe with brazed joints.
	2. Configuration: Drainable, with threaded plugs for drain and vent; serpentine type with return bends on smaller sizes and return headers on larger sizes.

	G. Controls: Automatic reset thermal cut-out, built-in mercury contactors, control circuit transformer and fuse, manual reset thermal cut-out, air flow proving device, fused disconnect, load fuses.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Verify wall construction is ready for installation.
	D. Verify ductwork is ready for installation.
	E. Verify concealed blocking and supports are in place and connections are correctly located.

	3.2 INSTALLATION
	A. Install air coils in ducts and casings in accordance with SMACNA HVAC Duct Construction Standards, Metal and Flexible. Refer to Section 23 31 00.
	B. Support air coil sections independent of piping on steel channel or double angle frames and secure to casings. Furnish frames for maximum three coil sections. Arrange supports to avoid piercing drain pans. Install with airtight seal between coil an...
	C. Protect coils to prevent damage to fins and flanges. Comb out bent fins.
	D. Install coils level.
	E. Make connections to coils with unions and flanges.
	F. On water coils, install shut-off valve on supply piping and lock shield balancing valve on return piping. Locate water supply at bottom of supply header and return water connection at top. Install manual air vents at high points complete with stop ...
	G. On water and glycol heating coils, connect water supply piping to leaving airside of coil (counter flow arrangement). Refer to Section 23 21 13.
	H. Install insulation air coil casings. Refer to Section 23 07 19.
	I. Insulate headers located outside airflow, insulate as specified for piping. Refer to Section 23 07 19.
	J. Wire electric fan and thermostat devices. Refer to Section 26 05 03.
	K. Install equipment exposed to finished areas after walls and ceilings are finished and painted. Avoid damage.
	L. Protection: Install finished cabinet units with protective covers during remainder of construction.
	M. Hydronic Units: Install with shut-off valve on supply piping and lock shield balancing valve on return piping. Where not accessible, extend vent to exterior surface of cabinet for servicing. For cabinet unit heaters, fan coil units, and unit heater...
	N. Install Work in accordance with State Municipality of NJ standards.

	3.3 CLEANING
	A. After construction is completed, including painting, clean exposed surfaces of units. Vacuum clean coils and inside of cabinets.
	B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials furnished by manufacturer.



	238316 - Radiant Floor Heating System- TMD5 - MUB - phD
	SECTION 238316 – RADIANT FLOOR HEATING SYSTEM
	PART 1 - GENERAL
	1.1 SUMMARY
	A. This section includes but is not limited to, the radiant floor requirements and specialties.

	1.2 RELATED DOCUMENTS
	A. References
	1. General: Currently applicable Standards at time of permitting and listed by reference, including revisions by issuing authority, form a part of this specification section to the extent indicated. Standards listed are identified by issuing authority...

	B. ASTM International
	1. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials
	2. ASTM E119 Standard Test Methods for Fire Tests of Building Construction and Materials
	3. ASTM E814 Standard Test Method for Fire Tests of Through-Penetration Fire Stops
	4. ASTM F876 Standard Specification for Crosslinked Polyethylene (PEX) Tubing
	5. ASTM F877 Standard Specification for Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water Distribution Systems
	6. ASTM F1960 Standard Specification for Cold Expansion Fittings with PEX Reinforcing Rings for Use with Cross-linked Polyethylene (PEX) Tubing

	C. American National Standards Institute (ANSI)/Underwriters Laboratories, Inc. (UL)
	1. ANSI/UL 263 Standard for Safety for Fire Tests of Building Construction and Materials

	D. International Code Council (ICC)
	1. International Mechanical Code (IMC)
	2. ICC Evaluation Service (ES) Evaluation Report No. ESR 1099

	E. Plastics Pipe Institute (PPI)
	1. Technical Report TR-3 Policies and Procedures for Developing Recommended Hydrostatic Design Stresses for Thermoplastic Pipe Materials
	2. Technical Report TR-4 Recommended Hydrostatic Strengths and Design Stresses for Thermoplastic Piping and Fitting Compounds

	F. International Association of Plumbing and Mechanical Officials (IAPMO)
	1. Uniform Mechanical Code

	G. Uponor, Inc.
	1. Complete Design Assistance Manual (CDAM), current edition
	2. Radiant Floor Installation Handbook, current edition


	1.3 RELATED SECTIONS:
	A. Section 23 05 00 – Common Work Results for HVAC
	B. Section 019100 - Commissioning

	1.4 DESCRIPTION OF WORK
	A. Thermal hydronic radiant heating system shall be built, zoned and controlled as per the architectural, mechanical and structural drawings and specifications for this project.
	B. Radiant Floor Heating System shall be filled with a 30% inhibited propylene glycol/water distribution system.
	C. The work in this section includes, but is not limited to, the following:
	1. Complete radiant heating and/or cooling system as shown in the drawings and as specified including piping, manifolds, balancing and isolation valves for each heating loop, fastening hardware, floor access doors, piping supports and accessories as r...
	2. Coordination with the selection and installation of circulation pumps and distribution piping
	3. System controls and automation
	4. Manufacturer-supported system startup and commissioning service

	D. Design Requirements
	1. Standard Grade hydrostatic pressure ratings from Plastics Pipe Institute in accordance with TR-3 as listed in TR-4. The following three standard grade ratings are required.
	a. 200 degrees F (93 degrees C) at 80 psi (551 kPa)
	b. 180 degrees F (82 degrees C) at 100 psi (689 kPa)
	c. 73.4 degrees F (23 degrees C) at 160 psi (1102 kPa)



	1.5 PERFORMANCE REQUIREMENTS:
	A. Provide hydronic radiant heating system that is manufactured, fabricated and installed to comply with regulatory agencies and authorities with jurisdiction, and maintain performance criteria stated by the PEX tubing manufacturer without defects, da...
	B. Show compliance with ASTM F877.
	1. Show compliance with DIN 4726 regarding oxygen diffusion concerns.
	2. Show compliance with ASTM E119 and ANSI/UL 263 through certification listings through Underwriters Laboratories, Inc. (UL).
	a. UL Design No. L557 — 1 hour wood frame floor/ceiling assemblies
	b. UL Design No. K913 — 2 hour concrete floor/ceiling assemblies
	c. UL Design No. U372 — 1 hour wood stud/gypsum wallboard wall assemblies
	d. UL Design No. V444 — 1 hour steel stud/gypsum wallboard wall assemblies


	C. Hydronic radiant system manufacturer and installing contractor shall have successfully completed five installations of similar type and scope. Manufacturer shall provide from the factory a full-time representative to supervise the complete design, ...
	D. The contractor shall furnish all labor, materials, tools, equipment, appliances and services necessary to deliver and install all hydronic radiant dimensions to the hydronic radiant manufacturer.

	1.6 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Submit shop drawings for piping installation in the project. Indicate all valves, pumps and items of equipment that are required to control and operate the hydronic radiant system for heating and/or cooling as shown on the drawings and described in...
	3. Submit manufacturer's detailed drawings showing layouts, fixing details and piping details of all areas where hydronic radiant systems are indicated along with product and performance data for each component.
	4. Provide calculations that support the heating and/or cooling performance requirements of the hydronic radiant system. These calculations should show the flow through the system for heating and/or cooling as well as the primary heating and/or coolin...
	5. Submit drawings showing details of manifolds, including all connections and valves. If manifolds are to be installed on a wall, then the details should include all fixture details. If the manifolds are to be installed in wall cavities, then provide...
	6. Coordinate final floor vault and floor access door dimensions with structural engineer and general contractor, prior to concrete pour.
	7. Specify piping materials and temperature/pressure ratings.
	8. Provide drawings showing the location of all expansion and penetration sleeves, showing coordination with concrete slab expansion joints. Provide confirmation of concrete slab expansion requirements and the use of any concrete additives.
	9. Provide drawings showing piping manifold locations and installation details.
	10. Provide control sequences and requirements for control hardware devices. Indicate compliance and coordination with requirements of other specification sections.
	11. Provide piping sample with certification of properties.
	12. Submit manufacturer's report detailing that the hydronic radiant system has been installed in accordance with this specification and the manufacturer's specified instructions.
	13. Submit report indicating that installation was performed according to the manufacturer's instructions. Include pressure testing documentation as required in related specification sections.
	14. Submit start-up report demonstrating that system meets required capacity, is fully functional and commissioned to the satisfaction of system manufacturer.
	15. Provide installation drawings indicating tubing layout, manifold locations, zoning requirements and manifold schedules with details required for installation of the system. Provide sectional drawing of floor slab demonstrating coordination with ot...

	D. Samples:  For each exposed product and for each color and texture specified.
	E. Maintenance data.
	F. Warranties:  Sample of special warranties.
	G. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	H. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	5. Warranty documents specified herein
	6. Operation and maintenance data
	7. Manufacturer’s field reports specified herein
	8. Final as-built tubing layout drawing


	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: Use an installer with demonstrated experience on projects of similar size and complexity and possessing documentation proving successful completion of hydronic radiant system installation training by the PEX tubing manufac...
	B. Regulatory Requirements and Approvals: Provide a hydronic radiant heating and/or cooling system that complies with the following requirements.
	1. International Code Council (ICC)
	a. International Mechanical Code (IMC)
	b. International Building Code (IBC)
	c. ICC Evaluation Service (ES) Evaluation Report No. ESR 1099

	2. International Building Code, State of New Jersey.

	C. Certifications: Provide letters of certification as follows.
	1. Installer is trained by the PEX tubing manufacturer to install hydronic radiant systems.
	2. Installer uses skilled workers holding a trade qualification license or equivalent, or apprentices under the supervision of a licensed tradesperson.

	D. Pre-installation Meetings
	1. Verify project requirements, substrate conditions, floor coverings, manufacturer’s installation instructions and warranty requirements.
	2. Review project construction timeline to ensure compliance or discuss modifications as required.
	3. Interface with other trade representatives to verify areas of responsibility.
	4. Establish the frequency and construction phrase the project engineer intends for site visits and inspections by the PEX tubing manufacturer’s representative.


	1.8 DELIVERY, STORAGE AND HANDLING
	A. General: Comply with Division 1 Product Requirements Section.
	B. Ordering: Comply with manufacturer’s ordering instructions and lead-time requirements to avoid construction delays.
	C. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.
	D. Storage and Protection: Store materials protected from exposure to harmful environmental conditions and at temperature and humidity conditions recommended by the manufacturer.
	1. Store PEX tubing in cartons or under cover to avoid dirt or foreign material from entering the tubing.
	2. Do not expose PEX tubing to direct sunlight for more than 30 days. If construction delays are encountered, cover the tubing to prevent exposure to direct sunlight.


	1.9 WARRANTY
	A. Project Warranty: Refer to Conditions of the Contract for project warranty provisions.
	B. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard warranty document executed by authorized company official. Manufacturer’s warranty is in addition to, and not a limitation of, other rights Owner may have under contra...
	1. Warranty may transfer to subsequent owners.
	2. Warranty Period for PEX Tubing: 30-year, non-prorated warranty against failure due to defect in material or workmanship, beginning with date of substantial completion when installed by a factory-trained contractor
	3. Warranty Period for Manifolds and Fittings: 5-year, non-prorated warranty against failure due to defect in material or workmanship, beginning with date of substantial completion when installed by a factory-trained contractor.


	1.10 MAINTENANCE MATERIALS
	A. Furnish a thermal imaging camera, Flir T420, or approved equal with lockable cabinet to be field located


	PART 2 - PRODUCTS
	2.1 HYDRONIC RADIANT HEATING AND/OR COOLING SYSTEM
	A. Manufacturer: Uponor, Inc.
	B. Or approved equal.

	2.2 PRODUCT SUBSTITUTIONS
	A. All products, components, etc., specified herein are manufactured by and/or available from a single PEX tubing and or Radiant Heating System component.
	B. Alternative equipment manufacturers must submit required data for all electrical, mechanical, structural, engineering, etc. revisions for an equivalent system for approval 15 days prior to bid.  In the event that this pre-bid submission does not oc...
	C. Alternative equipment manufacturers must submit completed hydronic radiant system design layout to the project engineer for approval.

	2.3 HYDRONIC RADIANT HEATING AND/OR COOLING SYSTEM EQUIPMENT
	A. Tubing
	1. Material: Crosslinked polyethylene (PEX) manufactured by PEX-a, or Engel, method
	2. Material Standard: Manufactured in accordance with ASTM F876 and ASTM F877 and tested for compliance by an independent third-party agency
	3. Pressure Ratings: Standard Grade hydrostatic design and pressure ratings as issued by the Plastics Pipe Institute (PPI), a division of the Society of the Plastics Industry (SPI)
	4. Show compliance with ASTM E119 and ANSI/UL 263 through certification listings through UL.
	a. UL Design No. L557 — 1 hour wood frame floor/ceiling assemblies
	b. UL Design No. K913 — 2 hour concrete floor/ceiling assemblies
	c. UL Design No. U372 — 1 hour wood stud/gypsum wallboard wall assemblies
	d. UL Design No. V444 — 1 hour steel stud/gypsum wallboard wall assemblies

	5. Minimum Bend Radius (Cold Bending): No less than six times the outside diameter. Use the PEX tubing manufacturer's bend supports if radius is less than stated.
	6. Barrier Tubing Type: Wirsbo hePEX™ or equal
	a. Tubing shall have an oxygen-diffusion barrier that does not exceed an oxygen diffusion rate of 0.10 grams per cubic meter per day at 104 degrees F (40 degrees C) water temperature in accordance with German DIN 4726.
	b. Nominal Inside Diameter: Provide tubing with nominal inside diameter in accordance with ASTM F876, as indicated in the system design.


	B. Brass Manifolds
	1. For system compatibility, use 1 or 1¼-inch brass manifolds offered by the PEX tubing manufacturer.
	2. Use manifolds constructed of dezincification-resistant brass.
	3. Use appropriately sized manifolds boxes to allow the manifold assemblies to be mounted inside the wall cavity.
	4. Use manifold mounting brackets offered by the PEX tubing manufacturer.
	5. Manifolds must be capable of individual flow control for each loop on the manifold through valve actuators available from the manifold supplier.
	6. Manifolds must feature manual flow balancing capability within the manifold body for balancing unequal loop lengths across the manifold.
	7. Install flow setter on the return leg from the manifold to provide flow balancing between manifolds.
	8. Manifolds support 5/16 inch through ⅝ inch PEX tubing.
	9. Each manifold location should have the ability to vent air manually from the system.

	C. Copper Manifolds
	1. For system compatibility, use 1-inch valved copper manifolds manufactured from Type L copper material, offered by the PEX tubing manufacturer or sizes as shown on drawings.
	2. Install valved copper manifolds primarily for in-floor applications.
	3. Use manifolds with an isolation valve or a combination isolation and balancing valve on each outlet.
	4. Use manifolds that support ⅝ inch or ¾ inch PEX tubing.  Refer to Mechanical Drawings and these specifications for additional information.
	5. Ensure manifold end cap offers tapping for ⅛ inch FNPT and ½ inch FNPT for vent and drain.
	6. Install supply-and-return piping to the manifold in a reverse-return configuration to ensure self-balancing.
	7. If the supply-and-return piping is in direct-return configuration, install and balance flow setters on the return leg of each manifold to the mains.
	8. Supply piping from supply manifold to radiant loops shall include a balancing valve with circuit setter and pressure taps (Pete’s Plugs).

	D. Fittings
	1. For system compatibility, use fittings offered by the PEX tubing manufacturer.
	2. The fitting assembly must comply with ASTM F877 and CAN/CSA B137.5 requirements.
	3. Uponor QS20 Compression Fittings or equivalent
	a. Fitting assembly manufactured from UNS C3600 series brass material
	b. The fitting assembly consists of a barbed insert, a compression ring and a compression nut. The barbed insert is manufactured with an o-ring to facilitate air pressure testing.

	4. Uponor ProPEX® Fittings or equivalent
	a. Fittings manufactured in accordance with ASTM F1960
	b. Fitting assembly manufactured from material listed in paragraph 5.1 of ASTM F1960
	c. The fitting assembly consists of a barbed adapter and an appropriately sized PEX ring. The barbed insert may include an o-ring to facilitate pressure testing with air.

	5. Supply-and-return Piping to the Manifolds (above-ground piping)
	a. Properly size supply-and-return distribution piping for the given volume and velocities required at system design
	b. Use suitable distribution piping material (i.e., Wirsbo hePEX, type M copper or black iron piping) for all supply fluid temperatures in systems with ferrous components.

	6. Do not expose PEX tubing to direct sunlight or install near overhead fluorescent lighting. If PEX tubing is exposed, install suitable pipe insulation around the exposed tubing.
	7. Use fittings compatible with piping material. Fittings must transition from distribution piping to system manifolds.

	E. Supply-and-Return Piping to the Manifolds (below ground piping)
	1. Use properly size supply–and-return distribution piping for the given volume and velocities required at system design.
	2. Use suitable distribution piping material (i.e., Wirsbo hePEX tubing, type K copper or black iron) for all supply fluid temperatures in systems with ferrous components.
	3. If copper or black iron piping is embedded in concrete or soil, insulate or protect with sleeves.
	4. Use fittings compatible with piping material. Fittings must transition from distribution piping to system manifolds.

	F. All equipment used shall be furnished by one hydronic radiant system manufacturer and be fully compatible to work as an integrated system.
	G. Provide flow-balancing manifolds to be assembled with manual air vent, drain and refill valves, supply module with built in shut-off valve, return module with manual flow regulating-and-balancing valve.
	H. General Contractor to provide high-density rigid board insulation for both base concrete structural slab and topping slab edge insulation where not provided by others. Minimum two-inch thickness to be confirmed during shop-drawing coordination. Ins...
	I. Mechanical Contractor to provide control/monitoring devices, hardware equipment and software necessary to provide a complete operating hydronic radiant system, independent of existing base-building control system. Coordinate with requirements inclu...

	2.4 ACCESSORIES
	A. Use accessories associated with the installation of the hydronic radiant heating and/or cooling system as recommended by or available from the PEX tubing manufacturer.


	PART 3 – EXECUTION
	3.1 MANUFACTURER’S INSTRUCTIONS
	A. Comply with manufacturer’s product data, including product technical bulletins, installation instructions and design drawings, including the following.

	3.2 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	C. Site Verification of Conditions
	1. Verify that site conditions are acceptable for installation of the hydronic radiant heating and/or cooling system.
	2. Do not proceed with installation of the hydronic radiant heating and/or cooling system until unacceptable conditions are corrected.


	3.3 INSTALLATION
	A. Slab On-grade Installation
	1. Fasten the tubing to the flat mesh or reinforcing bar in accordance with the PEX tubing manufacturer’s installation recommendations.
	2. Use 12 inches (304mm) tubing on-center distances for the radiant floor distribution.
	a. Do not install tubing within 6 inches (152mm) of any wall.
	b. Refer to the submitted radiant floor design layout for actual on-center information.

	3. If the design requires under-slab insulation, the structural engineer determines the vertical compressive strength of the high-density extruded board insulation. The radiant floor design determines the required insulation resistance value (R-value).
	4. When using high-density board insulation, staple the tubing to the insulation board with Uponor Foam Staples.
	5. Use edge insulation when the heated system directly contacts an exterior wall or beam.
	6. Install tubing at a consistent depth below the surface elevation as determined by the project engineer. Ensure sufficient clearance to avoid control joint cuts.
	7. In areas where tubing must cross metal expansion joints in the concrete, ensure the tubing passes below the joints. Depending on the manufacturer's and structural engineer's recommendation, fibrous expansion joints may tolerate penetration.
	8. For tubing that exits the slab in a 90-degree bend, use metal or PVC bend supports.

	B. Length of loops and piping location and spacing to be determined by the manufacturer and approved by the Owner’s Representative.
	C. Verify high-density rigid board insulation and vapor barrier has been installed.
	D. Insure that a minimum bending radius of 6 times piping diameter or per manufacturer’s recommendations (if more stringent) is obtained.
	E. Piping to have a fully enclosed protective conduit where tubing first penetrates concrete flooring.
	F. Provide a 12-inch (300mm) long protective sleeve where pipe crosses expansion joints.
	G. Insure a minimum of a ¼-inch (6mm) thick foam or "sill gasket" expansion strip is placed against all inner and outer walls (i.e., where the topping comes in contact with a wall plate).
	H. All piping to be identified with loop numbers marked on pipe wall before connecting to manifold using a permanent tag.
	1. Verify actual loop length for each loop on a manifold.
	2. Room identification plus loop number is to be printed and placed on each individual module in the manifold tag slot with the identification tags provided.
	3. All loops must be identified to allow for future balancing.

	I. Coordinate slab tubing layout with other devices (floor penetrations for vehicle lifts, electrical conduits and boxes, telecommunication conduits and boxes, plumbing penetrations, construction and equipment supports) and all other services within o...
	J. Provide survey documentation of tubing layout on a 10-foot grid after installation of tubing and prior to pouring concrete. Notify Owner’s Representative three days in advance of concrete pour to allow inspection of installation and survey document...
	K. Through-penetration Firestops
	1. Ensure compatibility of one- and two-hour rated through-penetration assemblies in accordance with ASTM E814.
	2. Refer to the PEX tubing manufacturer for manufacturers that list PEX tubing with their firestop systems.


	3.4 FIELD QUALITY CONTROL
	A. Site Tests
	1. To ensure system integrity, pressure test the system before covering tubing in concrete or when other trades are working in the vicinity of the tubing.
	2. Test all electrical controls in accordance with respective installation manuals.


	3.5 ADJUSTING
	A. Balancing Across the Manifold
	1. Balance all loops across each manifold for equal flow resistance based on actual loop lengths and total manifold flow.
	2. Balancing is unnecessary when all loop lengths across the manifold are within 3% of each other in length. Install the supply-and-return piping to the manifold in a reverse-return configuration to ensure self-balancing.

	B. Balancing between manifolds is accomplished with a flow-control device installed on the return piping leg from each manifold, see related Mechanical Drawings and Specifications.

	3.6 CLEANING
	A. Remove temporary coverings and protection of adjacent work areas.
	B. Repair or replace damaged installed products.
	C. Clean installed products in accordance with manufacturer’s instructions prior to Owner’s acceptance.
	D. Remove construction debris from project site and legally dispose of debris.

	3.7 DEMONSTRATION
	A. Demonstrate operation of hydronic radiant heating and/or cooling system to Owner’s personnel.
	B. Advise the Owner’s Representative about the type and concentration of glycol and water solution if used in the hydronic radiant heating and/or cooling system.
	1. The Owner monitors the solution effectiveness through an established maintenance program as outlined by the glycol manufacturer.


	3.8 PROTECTION
	A. Protect installed work from damage caused by subsequent construction activity on the site.



	260501 - Electrical General Provisions -TMD5-MUB-Phase D
	SECTION 26 05 01 - ELECTRICAL GENERAL PROVISIONS
	Part 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. The Drawings and General Provisions of the Contract, including, but not limited to General and Supplementary Conditions and Division 1 Specification Sections apply to all the work specified in this Division and its sections.
	B. This Division is a part of the entire set of Contract Documents and shall be coordinated with the applicable provisions of the other parts.  The following requirements clarify, amend or are in addition to the requirements set forth under the Genera...
	C. In case of any discrepancy between the various Drawings, or between parts of the Specifications or between Drawings and Specifications, the matter shall immediately be submitted to the Engineer and for Contractual purposes the most expensive condit...

	1.2 INTENT
	A. It is the intention of the Specification and Drawings to call for finished work, tested and ready for operation.
	B. Any apparatus, material, incidental accessories or work not shown on the Drawings or itemized in the Specification, but reasonably implied and necessary to make the Work complete and perfect in all respects and ready for operation, shall be provide...
	C. Major items of equipment are specified on the Drawings or in the Specifications and shall be furnished complete with all accessories normally supplied.
	D. Minor details not shown nor specified, but necessary for the proper installation and operation, shall be included in the Work and in the Contractor's estimate, the same as if herein specified.
	E. With submission of bid, Contractor shall give written notice of any materials or apparatus believed inadequate or unsuitable, in violation of laws, ordinances, rules or regulations of authorities having jurisdiction, and any necessary items of work...

	1.3 Definitions
	A. "Engineer" is the person lawfully licensed to practice engineering or an entity lawfully practicing engineering as identified as such in the Agreement or by the Architect and is referred to throughout the Contract Documents as if singular in number...
	B. "Furnish" means to supply and deliver to the project site or appropriate trade.
	C. "Install" means to unpack, assemble, erect, fit up and connect in the specified or appropriate manner so as to be complete and ready for intended use.
	D. "Provide" means to furnish and install.

	1.4 DRAWINGS
	A. Drawings issued with these specifications are diagrammatic and indicate the general arrangement of systems and approximate location of apparatus to be provided.  Exact locations of all equipment are to be coordinated by the Contractor and are subje...
	B. The general runs of raceways, feeders, branch circuits, etc., are indicated on the drawings.  It is not intended that the exact routing of these items be determined there from.  Check drawings of other trades to verify spaces in which work will be ...
	C. The locations of lighting fixtures, outlets, panels and other equipment indicated on the drawings are approximately correct, but they are understood to be subject to such revision as may be found necessary or desirable at the time the work is insta...
	D. Dimensions given on the Drawings govern scale measurements, and large scale Drawings govern small scale Drawings; omissions on large scale Drawings do not govern small scale Drawings unless the omission is noted on the large scale Drawings.
	E. Circuit "tags" in the form of arrows are used to indicate the home runs of conduit to electrical distribution panels and switchboards.  These tags show the circuits in each home run, the number of each circuit and the panel designation.  It is not ...
	F. The drawings generally do not indicate the exact number of wires in each conduit for the branch circuit wiring of fixtures and outlets.  Provide the correct wire size and quantity as required by the indicated circuiting, manufacturer’s installation...
	G. Where two or three branch circuits are run in a common conduit, it shall be understood that these circuits are of different phases.  Where circuits serve office outlets or lighting circuits with electronic ballasts, they shall NOT use a common neut...
	H. The Contractor shall take special care in the installation of raceways where same is concealed to ensure that it does not project beyond the finish lines of floors, ceilings and walls.
	I. If directed by the Engineer, without extra charge, make reasonable modifications in the layout as needed to prevent conflict with work of other trades for proper execution of the work.
	J. The Owner reserves the right to make reasonable changes before installation of equipment, without additional cost.

	1.5 Inspection of site
	A. The Contractor and all Subcontractors as necessary shall visit the site, examine and verify the conditions under which the work must be conducted before submitting a proposal.
	B. The submission of a Proposal implies that the Contractor and all Subcontractors as necessary have visited the site and are familiar with the conditions under which the work must be conducted.

	1.6 work involving other trades
	A. The Contractor is responsible for compliance with all local, state and federal licensing regulations, union jurisdictions, labor laws, etc., and shall engage qualified and licensed individuals to perform all aspects of the Work.
	B. The Contractor shall to refer to architectural, structural, plumbing, mechanical, process and instrumentation, and other drawings and sections that indicate the type of construction and equipment with which the work of this section must be coordina...
	C. The Electrical Contractor shall coordinate the installation of equipment, and raceways with the work of all other trades.

	1.7 codes, PERMITS & FEES
	A. The Contractor shall give all necessary notice, apply for all permits, and pay all governmental taxes, fees and other costs in connection with his work; file all necessary plans, all documents and obtain all necessary approvals from state and local...
	B. All work shall be executed in accordance with the rules and regulations set forth in local, state and federal codes and the requirements of the local utility companies.  Where the Drawings or Specifications indicate materials or construction in exc...


	Part 2 - PRODUCTS
	2.1 MATERIALS & WORKMANSHIP
	A. All equipment and materials shall be new and in unblemished condition and shall be standard products of manufacturers regularly engaged in the production of electrical equipment.
	B. All equipment shall be UL listed and labeled and shall conform to the latest edition of the NEC.
	C. All material shall conform to the requirements of all applicable codes and shall be trademarked and/or grademarked.
	D. All major items of equipment shall be furnished complete with all accessories normally supplied with the catalog items listed and all other accessories necessary for a complete, properly operating system.
	E. The drawing arrangements are based on the manufacturers listed, either in these specifications or on the schedules on the Drawings.
	F. If any other equipment is considered for approval it shall be equal in quality, durability, appearance, capacity and efficiency through all ranges of operation, shall fulfill the requirements of equipment arrangement and space limitations of the eq...
	G. At the time of system starting and testing, the Contractor shall be responsible to have a factory authorized service representative of the manufacturer present for the equipment listed herein.  All required additions or alterations for proper equip...

	2.2 DEVIATIONS
	A. The Drawings and/or Specifications indicate the name, model number or type of equipment or materials to be used as a standard for the materials specified.
	B. Where the Contractor proposes to use an item of equipment other than that specified or detailed on the drawings which requires any redesign, new drawings shall be prepared at his own expense after approval of the substitution is granted.
	C. Where such approved deviations require a different quantity and arrangement of raceways, supports, wiring, conduit and equipment from that specified or indicated on the drawings, the Contractor shall furnish and install any such raceways, structura...
	D. Whether expressly specified or otherwise noted, no materials, products or equipment shall be incorporated in the new work without written approval.
	E. A satisfactory review of a submittal by the Engineer shall not be construed as an acceptance of a deviation unless that deviation is flagged as a deviation by the Contractor on the submittal.
	F. In cases where more than one manufacturer, material or product is specified by name, the Contractor has the option to use any one named, but he must notify the Engineer of his choice on the proposed submittal schedule.
	G. In cases where a single manufacturer, material, or product is specified with the words "or approved equal", or words of similar intent, the Contractor must prove to the Engineer's satisfaction that the material or product proposed is essentially eq...
	H. The Engineer shall have the final authority as to the acceptance of any substitutions.  Any claims by the Contractor for extension of time or increase in cost as a result of such substitutions will not be accepted.

	2.3 SUBMITTALS
	A. The materials, workmanship, design and arrangement of all work installed under the Contract shall be subject to the approval of the Engineer.
	B. Submittals shall bear stamped evidence of checking by the Contractor when submitted to the Engineer's office.
	C. The Engineer will examine all shop drawings and samples and will return same with the status of submission indicated with one of the following notations:
	1. NO EXCEPTIONS TAKEN
	2. MAKE CORRECTIONS NOTED
	3. REVISE & RESUBMIT
	4. REJECTED - SEE REMARKS

	D. Corrections or Comments made on the Shop Drawings during this review do not relieve Contractor from compliance with requirements of the Drawings and Specifications.  This check is only for review of general conformance with the design concept of th...
	E. Review by the Engineer shall not relieve the Contractor from responsibility of errors, deviation from Contract Documents or violation of sound practices.
	F. Should changes be indicated on the returned submittals, the Contractor shall provide revised submittals promptly until final acceptance by the Engineer.  Any subsequent changes made to the submittals after initial review by the Engineer shall be in...
	G. Upon final acceptance of the submittals, the Contractor shall distribute copies as required for proper coordination or as directed by the Engineer.
	H. The Contractor shall keep one copy of each approved submittal in the field office at all times.
	I. Contractor shall distribute reviewed shop drawings to all other trades to assure proper coordination.
	J. The Contractor shall provide additional shop fabrication and field installation shop drawings as required by the Engineer during construction.
	K. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	L. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	M. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	N. Samples:  For each exposed product and for each color and texture specified.
	O. Maintenance data.
	P. Warranties:  Sample of special warranties.
	Q. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	R. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	2.4 QUALITY ASSURANCE
	A. General:
	1. Comply with the requirements of Section 014000, Quality Requirements.

	B. Regulatory Requirements:
	1. Perform all electrical work in conformance with the requirements of NFPA 70, the National Electrical Code, as adopted an amended by the New Jersey Uniform Construction Code (NJUCC).

	C. Certifications:
	1. Submit evidence with all Product Data that the products represented meet testing agency quality verification requirements, including agency listing and labeling requirements.  Products shall be listed and labeled by Underwriter’s Laboratory (UL), a...
	a. Such evidence may consist of either a printed mark on the data or a separate listing card.


	2.5 INDIVIDUAL MOTOR STARTERS
	A. Where electrical disconnect switches, motor starters, variable frequency drives and the like are identified on the Contract Drawings as ‘Furnished With Equipment’ (FWE) the contractor shall install (mount and wire) these devices which are procured ...
	B. Mechanical Contractor shall furnish and turn over motor starting equipment for motors provided as part of his work to the Electrical Contractor, who shall erect and provide power wiring for same.
	C. The Electrical Contractor shall install all starting equipment except starters specified to be factory mounted and wired as part of the equipment, and shall do all wiring necessary to supply power to the starter, including connections from the star...
	D. Electrical contractor shall provide all motor safety switches, local disconnects, motor starters, and drives unless otherwise noted as furnished with equipment (FWE).

	2.6 Firestopping
	A. Wall penetrations shall be sealed with 3M Brand firestop materials (Moldable Putty, FS-195 strip, CS-195 sheet) in accordance with the manufacturer's recommendations. Obtain approval for each type of penetration and firestop method before proceeding.
	B. Floor and roof penetrations shall be similarly sealed, and furthermore shall be dammed and filled to assure the opening and the sleeve are watertight. Contractor shall furnish all necessary sleeves, caulking and flashing required to make openings a...

	2.7 Temporary Power
	A. Electrical Contractor shall provide temporary lighting and power for construction.
	B. Temporary power circuits for small hand tools shall be GFIC protected.


	Part 3 - execution
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which all products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s R...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 SAFETY
	A. In accordance with generally accepted construction practices and in particular Federal Regulation Part 1926, Subpart K and Subpart S (Occupational Safety and Health Act), latest edition (OSHA), the Contractor will be solely and completely responsib...

	3.3 scheduling of work
	A. Carefully examine the Drawings and Specifications, visit the site, and be fully informed as to all existing conditions, dimensions and limitations before starting the work.
	B. Once work is started, the Contractor shall complete the work without interruptions so as to return work areas to the Owner as soon as possible.
	C. The Contractor shall adequately protect and preserve all existing and newly installed work.  Any damage to facilities shall be promptly repaired by the Contractor at his expense.
	D. Covering Work: No raceways, conductors, fittings, outlets or other work of any kind shall be covered up or hidden from view before it has been examined or approved by the Engineer and any authority having jurisdiction over same.  Any imperfect work...
	E. The Contractor shall consult with the Owner as to the methods of carrying on the work so as not to interfere with the owner's operation any more than absolutely necessary; accordingly, all service lines shall be kept in operation as long as possibl...
	F. The Contractor shall take all necessary precautions to protect the Owner's equipment and personnel from damage or injury due to his carrying on of the work.  The area in which the Contractor is working must be kept as clean as possible at all times...
	G. Materials and equipment must be placed to avoid interferences with the Owner's operation and shall be moved when directed by the Owner.

	3.4 COORDINATION
	A. Prior to installation of any electrical equipment, the contractor shall prepare coordination shop drawings showing the proposed layout of equipment in each electrical room and data equipment room.  Layout drawings shall be to scale and be dimension...
	B. Electrical contractor shall review drawings and specifications of all other divisions at time of bid, and include in their quote all power connection to equipment and devices that may or may not be represented on the Division 26 drawing.
	C. Before any work is installed, and before any equipment is fabricated or purchased, the Electrical Contractor shall carefully check the Contract Drawings of all divisions, and all job conditions.  Any lack of coordination between the Work and the Dr...
	D. Field Measurements: Verify the dimensions governing the work at the site.  No extra compensation shall be claimed or will be allowed on account of differences between actual dimensions and those indicated on the Drawings.
	E. Examine adjoining work on which this work is dependent and report any work which must be corrected.  No waiver of responsibility for defective work shall be claimed or will be allowed due to the failure to report unfavorable conditions affecting th...
	F. Exact locations of all equipment are to be coordinated by the Contractor and are subject to approval of the Architect, Engineer and the Owner.
	G. Generally, all work shall be installed so as to be readily accessible for operation, maintenance and repair.  Such spaces and clearances shall, however, be kept to the minimum size required.
	H. Any rearrangement of light fixtures, conduits, panels or other such departures from the Drawings and the reasons thereof, shall be submitted to the Engineer for approval, in the form of detailed drawings showing the proposed changes.  No such chang...
	I. Conduit and boxes located within masonry walls shall be carefully laid out and coordinated with the work of other trades.  Certain masonry partitions are to be filled solid.  Refer to wall types indicated on Architectural plans, and make all necess...

	3.5 COOPERATION
	A. The Contractor shall confer with the various trades engaged in the construction of the building and arrange all parts of conduits, panels, and equipment, etc., with the building construction and the architectural finish so that it will harmonize in...
	B. The Contractor shall give full cooperation to the various trades and shall furnish in writing, with copies to the Architect and Engineer, any information necessary to permit the work of all trades to be installed satisfactorily and with the least p...

	3.6 protection of Property
	A. In all occupied buildings, the Contractors shall be responsible for performing the work in a manner that will not affect the building operation or harm existing equipment.
	B. Special attention and care shall be employed when working near or adjacent to computer rooms, telephone equipment rooms, and other sensitive areas.  This includes dust or dirt contamination, temperature or humidity fluctuations, noxious odors, dist...
	C. Restore to its original condition, without expense to the Owner, any of the Owner's property that shall become damaged due to the negligence and/or work of the Contractor's employees or subcontractors.

	3.7 Removals
	A. In general, removal work is indicated on the Drawings.  This shall include all items such as, but not limited to existing light fixtures, panels, conduits, supports and equipment where such items are not required for the proper operation of the rev...
	B. Unless specifically noted to the contrary, removed materials shall not be reused in the work.  Salvaged materials that are to be reused shall be stored safe against damage and turned over to the appropriate trade for reuse.
	C. Materials to be removed shall become the property of the Contractor.  These materials shall be legally disposed of by the Contractor.
	D. Work that has been cut or partially removed shall be protected against damage until covered by permanent construction.

	3.8 Interruptions
	A. Where new work is to be connected to existing systems or equipment, the work shall be installed so as to minimize downtime or disruption of services.  The Contractor shall schedule the work as directed by the Owner.
	B. Where temporary shutdown of essential services are required (i.e. fire alarm) the Contractor shall make allowance for the restoration of the service at the end of each workday.

	3.9 cutting and patching
	A. All cutting, patching and repair work caused by Contractor shall be the Contractors responsibility and shall be done by personnel skilled in the trade of the repair work.  All such repairs shall be subject to the approval of the Engineer and Owner.

	3.10 WALL, FLOOR AND ROOF PENETRATIONS
	A. Penetrations at building walls, partitions, floors and roofs shall be located in the field by the Contractor, and are subject to approval by the Engineer.
	B. Where holes in masonry construction are not pre-set, the Contractor requiring the hole shall be responsible for cutting it by core drilling, saw cutting or other suitable method.  Provide a minimum of 1/4" clearance between conduit and wall sleeves.

	3.11 manufacturer's directions
	A. Install all equipment in strict accordance with all directions and recommendations furnished by the manufacturer.  Where such directions are in conflict with the Drawings and Specifications, report such conflicts to the Engineer who shall resolve t...

	3.12 Maintenance and protection
	A. The Contractor shall be responsible for work and equipment until finally inspected, tested and accepted.
	B. Equipment and materials shall be protected from theft, injury or damage.
	C. Protect equipment outlets, conductors, conduit openings, etc. with temporary plugs or caps.
	D. Provide adequate storage for all equipment and materials delivered to the job site.  Equipment set in place in unprotected areas must be provided with temporary protection.
	E. Batteries for equipment such as UPS, back-up power supplies,and generator start batteries shall be maintained, and properly charged per manufacturer’s instructions until the associated equipment is installed, and the batteries are maintained throug...

	3.13 RECORDING CHANGES
	A. During construction, keep a record on a clean set of prints of all deviations and changes in the Work shown on the Contract Drawings.  Record these deviations and changes daily as they occur.  Actual locations of equipment, panels and routes of con...

	3.14 cleaning
	A. Remove rubbish and surplus materials from the job site each day and leave premises and work in a clean condition.

	3.15 TESTS
	A. Conduct all tests and adjustments of equipment as specified or necessary to verify performance requirements of as required by authorities having jurisdiction.  Submit data taken during such tests to Architect.  Pay all fees involved in required tes...

	3.16 operation and maintenance manuals
	A. Prepare and provide to the owner a minimum of Three (3) binders containing information on all equipment provided under this contract.  Furnish all installation, operation and maintenance booklets, parts lists, and information regarding warrantees a...

	3.17 training
	A. Provide a minimum of Four (4) hours of training to the Owner's maintenance personnel in the operation of all equipment indicated in specific Sections of Division 260000, provide the services of a manufacturer’s authorized representative to instruct...




	260503 - Electrical Related Work -TMD5-MUB-Phase D
	SECTION 26 05 03 - ELECTRICAL RELATED WORK
	Part 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. The General Provisions of the Contract, including General Conditions, Supplementary General Conditions, Division 1 General Requirements, and Special Conditions for Electrical work apply to all the work specified in each Section of Division 16 - Ele...

	1.2 DESCRIPTION OF WORK
	A. Work under this Contract consists of providing all labor, materials, and services necessary for the complete installation of the electrical work, as indicated on the Drawings, or as specified, in accordance with the requirements of all authorities ...
	1. Temporary power and light for construction use.
	2. Modify existing utility power pole to construct riser pole to provide 4,160/2,400 volt feeder from Utility to new service transformer. (Borough of Milltown manages the electrical utility all utility work shall be coordinated with Borough).
	3. Provide new 4,160/2,400 volt circuit to primary of building’s service transformer from utility pole. Provide all conduit, cable, and pull boxes required to establish electrical service. Work  Includes coordination with Utility Company.
	4. Provide new 480 Volt Service Entrance and metering equipment, including coordination with Utility Company.
	5. Site duct banks and hand holes for electrical, telephone, fiber optic cable, and CATV
	6. Standby power natural gas engine alternator sets and transfer switches.
	7. UPS System
	8. 277/480 volt and 120/208 volt lighting and power distribution systems, including panelboards, switchboards, disconnect switches, surge protective devices, transformers, etc.
	9. Lightning Protection Systems
	10. Receptacle wiring and branch circuits including all receptacles, floor boxes, surface raceways, etc.
	11. Power wiring for mechanical equipment, including HVAC equipment plumbing equipment, etc., and 120 V a.c. control panels, and motor starter interlock wiring.
	12. Grounding and Bonding.
	13. Interior lighting fixtures, lamps, branch circuits, and controls.
	14. Exterior lighting fixtures, lamps, branch circuits, and controls.
	15. Conduit system for telephone/data outlet provisions.
	16. Remote annunciators and indicator lights for UPS and Generator systems.
	17. Complete fire alarm detection and notification systems.
	18. Complete video surveillance system.
	19. Complete card access control and alarm management system.
	20. Complete voice/data wiring system including Category 6 cable, outlets, jacks, terminations, patch panels, racks, conduit and cable tray, testing and labelling
	21. Excavation, trenching, concrete, backfill, compacting and rough grading for work performed under this Division of the Specifications.
	22. Site power and signal wiring for reconnection of existing fuel island.
	23. Site power and signal wiring for reconnection to existing salt building.
	24. Site power and signal wiring for reconnection to existing vehicle block heaters.
	25. Receiving, handling, protecting, rigging and assembly of equipment and materials installed under this Division of the Specifications including prepurchased equipment.
	26. Structural steel supports and hangers for electrical equipment and conduit, including resupporting of existing equipment and conduit disturbed by renovation work.
	27. Seismic bracing and support of electrical equipment and fixtures.
	28. Furnish and set conduit sleeves and anchor bolts for equipment installed under this Division of the Specifications.
	29. Penetrations and sealing/flashing conduits.
	30. Cutting and patching for work installed under this Division of the Specifications.
	31. Patch painting of equipment installed under this Division of the Specifications including prepurchased equipment.
	32. Nameplates and danger signs for all electrical equipment.
	33. "As-Built" record drawings.
	34. Panel directories for lighting and power panels.
	35. Lamping of all lighting fixtures.
	36. Providing fuses for all fusible equipment including spare fuses.
	37. Providing motor protection, overload relay.
	38. Cleaning of fixtures and equipment.
	39. Setting circuit breakers and protective relays.
	40. Short circuit, coordination, and arc flash studies.
	41. All marking and labeling including Arc Flash labeling.
	42. Testing, commissioning and energizing.


	1.3 RELATED WORK SPECIFIED ELSEWHERE
	A. The following principal items of work shall be done under other Sections of the Specifications:
	1. Through Penetration Firestop Systems
	2. Door Hardware
	3. Low Voltage Electrical Power Conductors
	4. Grounding and Bonding
	5. Hangers and Supports
	6. Conduit and Boxes
	7. Cable Tray for Electrical Systems
	8. Vibration Isolation and Seismic Controls for Electrical Systems
	9. Identification for Electrical Systems
	10. Acceptance Testing for Electrical Systems
	11. Low Voltage Distribution Transformers
	12. Panelboards
	13. Wiring Devices
	14. Low Voltage Enclosed Switches
	15. Enclosed Circuit Breakers
	16. Motor Starter Switches and Controllers
	17. Natural Gas Engine Driven Generator Sets
	18. Static Uninterruptable Power Supplies
	19. Automatic Transfer Switches
	20. Lightning Protection for Structures
	21. Surge Protective Devices
	22. Lighting
	23. Communications
	24. Access Control
	25. Video Surveillance
	26. Fire Detection and Alarm



	Part 2 -  products
	2.1 AS-BUILT DRAWINGS
	A. Upon completion of installation, furnish the Engineer with two (2) sets of marked prints showing "as-built" light and power wiring installation, complete with wire color code information and wire tagging.  The prints are the responsibility of the C...

	2.2 WIRING IN CONNECTION WITH OTHER TRADES
	A. Provide conduit, wiring, appurtenances, and make all connection to motors, etc., to make the systems operate as intended in accordance with the requirements of the Specifications and as hereinafter specified.
	B. Refer to shop drawings of all equipment furnished by others for proper equipment, sizes, voltage, phase characteristics, space requirements, etc., and verify with requirements on drawings.
	C. Notify Architect in writing of any discrepancies before roughing for equipment.
	D. Operational faults found in interconnecting of mechanical and electrical equipment shall be corrected and shall be the responsibility of the subcontractor responsible for same.  In event of dispute, the Engineer will make final decision as to respo...


	Part 3 -  execution
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which all products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s R...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 TEMPORARY LIGHT AND POWER FOR CONSTRUCTION
	A. Contractor shall provide on-site temporary power for all construction related work.  All required on-site temporary services shall be located in areas approved by the Owner.
	B. Electrical Contractor shall provide portable ground fault device to provide protected outlets for small hand tools.
	C. Temporary light shall be independent of other existing lighting systems and shall be supplied from temporary power means in accordance with Electrical Code.
	D. Provide socket and lamps as required to furnish adequate lighting for construction.
	E. Provide temporary connections for welding equipment, etc., from source approved by the Owner.

	3.3 testing and commissioning
	A. Refer to specification section 26 08 00, Start-up and Commissioning.

	3.4 ALTERATIONS
	A. Certain removals and relocations of existing electrical work will be necessary to the satisfactory performance of the general work.  All changes cannot be completely detailed on the drawings, but shall be taken into consideration in making up the w...
	B. Continuous service is required on all circuits and outlets affected by these changes, except where the Owner will permit outage for a specific time.  Obtain Engineer's and/or Owner's written consent before removing any circuit from continuous service.
	C. Work shall be executed as that no unscheduled interruptions are incurred.
	D. Whenever it is required to disconnect or remove any part of an existing circuit, reconnect that circuit to re-establish service in the remaining portion of the circuit.
	E. Cut back to floor, wall, or ceiling and plug both ends of concealed conduits made obsolete by alteration.  Remove exposed conduits, wireways, outlet boxes, pull boxes, and hangers made obsolete by the alterations, unless specifically designated to ...
	F. Provide blank plates for all unused outlet boxes affected by these alterations.
	G. Modify existing panel directories to indicate any circuit changes.

	3.5 EXTENSION OR REPLACEMENT OF EXISTING CONDUIT AND CABLE
	A. Verify conduit and cable sizes and capacities of the existing installations with the information on the drawings.
	B. Where discrepancies between existing installations and data indicated on the drawings exist, notify Engineer before the extension or replacement of existing conduit and cable work is started.




	260513 -Medium Voltage Cable-TMD5-MUB-Phase D
	260519 - Wire, Cable and Connectors -TMD5-MUB-Phase D
	SECTION 26 05 19 - WIRE, CABLE AND CONNECTORS
	Part 1 -  GENERAL
	1.1 description
	A. Conductor sizes are indicated on the Drawings.  The Contractor shall verify the ampacity of conductor sizes against the rating of the respective protective devices, and shall notify the Engineer of any discrepancies.
	B. Wire and cable shall be U.L. listed for the application for which it is used.

	1.2 REFERENCES
	A. American Society for Testing Materials (ASTM):

	1. ASTM B8     Standard Specification for Concentric-Lay-Stranded Copper                                    Conductors, Hard, Medium-Hard, or Soft.
	2. National Fire Protection Association (NFPA):
	3. NFPA 70      National Electrical Code (NEC).
	4. Underwriter’s Laboratories, Inc. (UL):
	5. UL 13            Standard for Power-Limited Circuit Cables.
	6. UL 44            Thermoset-Insulated Wires and Cables
	7. UL 83            Thermoplastic-Insulated Wires and Cables
	8. UL 486A/B   Wire Connectors
	9. UL 486C       Splicing Wire Connectors.
	10. UL 486D       Sealed Wire Connector Systems
	11. UL 486E       Standard for Equipment Wiring Terminals for Use with Aluminum                         and/or Copper Conductors
	12. UL 510          Standard for Insulating Tape
	13. UL 1569        Standard for Metal-Clad Cables.
	1.3 SUBMITTALS
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.

	1. Wire and Cable
	2. Connectors
	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s technical data for each component of system specified, including product specifications and installation instructions.

	1. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...
	C. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, fasteners and attachments to other work.
	D. Samples:  for each product provide color and texture samples requested by Architect.

	1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating manufacturer’s full range of colors and textures for selection by Architect.
	2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; prepare samples using same tools and techniques intended for actual work.
	E. Field quality-control test reports.
	F. Product certificates and test reports.
	G. Research  / evaluation reports.
	H. Maintenance data.
	I. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:

	1. Recycled content – documentation showing product supports pre and post – consumer content.
	2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:

	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	K. Quality Control Submittals:

	1. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer indicating compliance with applicable “Qualifications” requirements specified below.
	2. Installer Experience Listing:  Submit list of completed projects using products proposed for this Project, including owner’s contact and telephone number for each project, demonstrating compliance with requirements specified below.

	Part 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Unless otherwise indicated on drawings, all conductors shall be soft-annealed uncoated copper.  No. 12 branch circuit wires shall be solid, larger than No. 12 shall be stranded.  All motor leads and control wires shall be stranded.  All wires used ...
	B. The jacket of all wire and cable shall be printed with the following information:

	1. Manufacturer
	2. Conductor Size
	3. Insulation Type
	4. Maximum Voltage
	5. UL Label
	C. Conductor insulation shall be rated 600 volts, 90C, Type THWN/THHN and conform with the latest Specifications and Standards of the NEC.
	D. Fixture connections to branch circuits shall be made using stranded wire with insulation temperature rating equal to or higher than that of wire supplied with the fixture, or specified by fixture manufacturer.
	E. All UL listed manufacturers are approved provided they subscribe to UL re-inspection service for the type of wire or cable indicated and/or specified.
	F. Type W cable listed for extra hard usage with insulation rated at 2000V, 90C, EPDM with a CPE jacket may be used for temporary feeders from a portable generator.
	G. Diesel locomotive cable rated at 2000V, 90C, EPDM with a CPE jacket may be used for the connection of the batteries to the generator engine starter.
	H. Jacketed, shielded and non-shielded, plenum rated UL Listed, FPLP cable may be used above ceilings for signaling and initiating devices in finished spaces. For exposed areas such as equipment/mechanical rooms, generator room, electric rooms and tel...

	2.2 COLOR CODING
	A. Consistent phase identification of all wires from service feeders to branch circuit wires shall be maintained as follows:
	B. For short runs (where total length of single conductor cables does not exceed 100 feet) of the larger cables, instead of providing differently colored insulation's, the cables may be taped using half-lapped pressure sensitive tape on both ends with...

	2.3 MINIMUM WIRE SIZES
	A. For lighting and convenience outlet circuits use 12AWG (#10 AWG for runs 75’ or more) unless otherwise specified.  Use No. 10AWG wire for circuits where distance from lighting panel to first outlet or fixture exceeds 75 feet.  Fixture connections N...

	2.4 CONNECTORS
	A. All connections, splices, taps, and joints shall be made with solderless devices and shall be mechanically and electrically secure.  Ordinary screw terminals with wraparound connections may be used with No. 10 and smaller copper wires.  Exposed wir...
	B. For large cables, #8 and larger, use compression type connectors, taps, and splices, specifically designed for the particular connection.
	C. Use 2 bolt hole long barrel compression type lugs for wire size above #2AWG.
	D. Insulate splice either by taping or by use of covers designed to fit around splice, or by "shrink" method of approved manufacturers:  O-Z, 3-M Company, Burndy, Thomas & Betts.
	E. For branch circuit wires #10 and smaller, the following types of terminals and connecting devices may be used:
	F. Terminals on Wire Ends:  Either wedge pressure devices (Thomas & Betts "wedge-On") or open end lugs (Burndy "Hy-Lug", Thomas & Betts "Sta-Kon", Buchanan "Termend").
	G. Spring-held Connectors:  Approved devices - Minnesota Mining and Manufacturing Co. "Scotchlock", Ideal Industries, "Wing-Nut" connector or "WireNut" connector, Thomas & Betts "Pigtail" connector.
	H. Crimp Compression Connectors with specially fitted plastic or rubber insulating cover.  Approved devices:  Ideal Industries #410 crimp connector and "Wrap-Cap", Thomas & Betts "Sta-Kon" connector, Buchanan #3008S connector with nylon splice cap.


	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. All conductors shall be continuous from origin to panel or equipment without splices.  Where tap splices are necessary and approved, they shall be made in approved splice boxes with suitable connectors.
	B. All wiring must be installed in conduit or other acceptable raceway unless otherwise indicated.
	C. Use lubricant for pulling wires only when necessitated by possibility of damage to wires.
	D. Train and lace wiring inside equipment and panelboards in a neat and workmanlike manner.  Make spare wires in cabinets or panelboards of sufficient length for connection to the most remote terminal in the enclosure.  All wires for future connection...
	E. All conductors connected to bus shall be 2 bolt hole long barrel compression lugs of size to match conductor.
	F. For fire alarm systems, plenum rated signal wire may be used above drop ceilings in administrative areas only for detector and annunciator loops only. In all other locations, applications, and circuits, fire alarm system wiring must be in conduit.
	G. All possible care shall be taken in the pulling of wiring into conduits and other raceways to prevent damage to the insulation.  The cable reels or coils shall be set up in such a way that the conductors may be trained into the raceway as directly ...
	H. Maximum allowable pull tension as specified by the cable manufacturer shall not be exceeded.  Cables shall not be bent or pulled around sheaves less than the manufacturer’s recommended minimum bend radius.

	3.3 Testing
	A. Perform insulation resistance and continuity test for all feeder and branch circuit conductors and record the test results.  Tests shall be completed prior to energization.
	B. Investigate and take remedial action when continuity values exceed 0.1 OHMS and/or insulation resistance tests less that 5,000,000 OHMS.
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	SECTION 26 05 26 - GROUNDING AND BONDING
	Part 1 -  GENERAL
	1.1 scope
	A. The contractor shall furnish all the equipment specified herein, in conformance with the terms and conditions stated.  The contractor shall coordinate and verify the interface between each component provided to assure they are compatible and will o...
	B. Provide grounding and associated equipment in accordance with the NEC:
	1. Grounding Electrode System and Conductors
	2. Equipment Grounds
	3. ITS room ground system
	4. Radio system grounding
	5. Halo ground (Perimeter Ground)
	6. Bonding jumpers
	7. Lightning protection

	C. The Contractor shall install the specified equipment, and shall provide all incidental materials noted or reasonably implied in these specifications or on the drawings.  The Contractor shall make all connections and perform all installation procedu...
	D. The Contractor shall install the specified equipment, and shall provide all incidental materials noted or reasonably implied in these specifications or on the drawings.  The Contractor shall make all connections and perform all installation procedu...

	1.2 related work specified elsewhere
	A. Surge Protection Devices
	B. Lightning Protection

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Ground rods
	2. Ground wire
	3. Connectors
	4. Exothermic welds
	5. Ground well

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.



	Part 2 -  PRODUCTS
	2.1 general
	A. Ground terminations, clamps, bushings, etc. shall be listed for the purpose and shall be installed in accordance with manufacturer's recommendations.
	B. Provide exothermic weld connections to driven ground rods, building steel, and buried ground grids. Ground rods shall be minimum 3/4” – 10ft copper clad ground rods..
	C. Provide ground clamps on raised floor pedestals.

	2.2 Materials
	A. Wire:
	1. Bare Ground Wire:
	a. Bare grounding conductors shall be soft drawn stranded copper sized in accordance with the Contract Documents.

	2. Insulated Ground Wire:
	a. Insulated grounding conductors shall be stranded copper conductors. B.
	b. Equipment grounding conductors installed with 600 volt insulated feeder or branch circuits shall be provided with the same insulation type as the current carrying conductors.


	B. Non-Welded Connections:
	1. Lugs shall be tin plated high conductivity copper compression type. For conductors No. 2/0 and larger, provide two-hole long barrel type.  For conductors No. 1/0 and smaller, provide one-hole short barrel type.
	2. Pipe clamps shall be brass with bronze hardware.
	3. Acceptable Manufacturers
	a. Ilsco
	b. Thomas & Betts
	c. Ideal Industries


	C. Exothermic Welding Kits:
	1. Provide molds, thermite packages, and other material for exothermic welds that are rated to carry 100 percent of the cable ratings, and which are letter-coded exothermic welded type. All materials shall be from a single manufacturer.
	2. Provide all items such as tees, crosses, splices, and cable connections necessary for connecting ground and bonding cables to the following items:
	a. Ground rods.
	b. Reinforcing steel bars.
	c. Buried connections.
	d. Concrete encased connections.
	e. Acceptable Manufacturers:
	f. Erico, Cadweld®.
	g. Continental Industries, Inc., Thermoweld®.
	h. Approved equal.


	D. Ground Rods:
	1. Provide UL listed, sectional ground rods fabricated using a molten weld casting process to copper clad a medium carbon steel core
	2. Diameter: 3/4 inch.
	3. Length: 10 feet.
	4. To obtain longer length rods, join rod sections using copper clad rod couplers.
	5. Acceptable Manufacturers:
	a. Erico International Corp.
	b. Galvan Industries, Inc.
	c. South Atlantic, LLC
	d. A.B. Chance Co.


	E. Concrete Protective Boxes (Ground Wells):
	a. Provide precast concrete boxes with flush cast iron covers rated for heavy traffic H20 areas and having slots for conduit entrances.
	b. Minimum size: 10” diameter by 12” high with maximum depth up to 36”.
	c. Cover legend: Provide the cast-in legend “GROUND TEST WELL” in the cast iron covers provided.

	F. Acceptable Manufacturers:
	a. National Lightning Protection Corporation
	b. East Coast Lightning Equipment
	c. Or Approved Equal



	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 Equipment Grounding
	A. Wire raceway, cable armor, panelboards, switchboards, motors, and other non-current carrying metal parts shall be mechanically joined to form a continuous conduction metallic path and assure electrical continuity of the grounding circuits.
	B. In addition, an Equipment Grounding Conductor commonly described as a "green wire", shall be provided for all feeders and branch circuits protected by over-current devices rated 15 amps and over.  Also, such grounding conductors shall be provided f...
	C. The equipment-grounding conductor shall be in the same raceway as the phase conductors and shall be insulated.  When multiple raceways are required provide a separate grounding conductor for each raceway.  The size of the equipment ground conductor...
	D. Transformer neutrals shall be grounded to the building structure, in accordance with the N.E.C.
	E. Test all ground cables for continuity.  Bare or insulated ground cables for electrical system and/or equipment enclosures shall be tested between ground sources and power equipment ground busses and between ground busses and individual equipment en...

	3.3 Tele/data Ground system
	A. Bond Tele/Data ground system to electrical grounding electrode system.
	B. Provide all wire and hardware required to properly ground, bond and connect Tele/Data raceway, cabletray and equipment to ground source.
	C. Grounding bonding jumpers shall be continuous with no splices.  Use the shortest length of bonding jumper possible.
	D. Provide ground path that are permanent and continuous with a resistance of 1 ohm or less form raceway, cabletray and equipment connections to the building grounding electrode.

	3.4 Installation
	A. Ground Rods: Drive ground rods until tops are two inched below finished floor or final grade, unless otherwise indicated. Interconnect ground rods with grounding electrode conductors.  Use exothermic welds, except at test wells and as otherwise ind...
	B. Ground Conductors: Route along shortest and straightest paths possible, unless otherwise indicated.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	C. Bonding Straps and Jumpers: Install so vibrations equipment mounted on vibration isolation hangers and supports is not transmitted to rigidly mounted equipment.  Use exothermic welded connectors for outdoor locations, unless a disconnect type conne...
	D. Bond interior metal piping systems and metal air ducts to equipment grounding conductors of associated pumps, fans, blowers, electric heaters and air cleaners.  Use braided type bonding straps.
	E. Installing Ground Wells:
	1. Install a concrete protective box for the ground well flush with the grade and 4 inches above the top of the ground rod designated on the Contract Drawings.


	3.5 connections
	A. General: Make connections so galvanic action or electrolysis possibility is minimized.  Select connectors, connection hardware, conductors and connection methods so metals in direct contact will be galvanically compatible.
	1. Use electroplated or hot tin coated materials to ensure high conductivity and to make contact points closer to order galvanic series.
	2. Make connections with clean, bare metal at points of contact.
	3. Make aluminum to steel connections with stainless steel separators and mechanical clamps.
	4. Make aluminum to galvanized steel connections with tin plated copper jumpers and mechanical clamps.
	5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.
	6. Exothermic Weld Connections: all connections to building steel shall be exothermic welded type.  Comply with manufacturers written instructions.  Welds that are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

	B. Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure type grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged pressure type connectors.
	C. Tighten screws and bolt for grounding and bonding connectors and terminal according to manufacturer’s published torque-tightening values.  If manufacturer’s torque value are not indicated, use those specified in UL 486A.
	D. Compression Type Connections: Use hydraulic compression tools to provide correct circumferential pressure for comparison connectors.  Use tools and dies recommended by connector manufacturer.  Provide embossing die code or other standard method to ...
	E. Moisture Protection: If insulated grounding conductors are connected to ground rods or grounding buses, insulate entire area of connection and seal against moisture penetration I insulation and cable.

	3.6 Field Quality Control
	A. Testing: Engage a qualified testing agency to perform the following field quality control testing:
	1. After installing grounding system but before permanent electrical circuitry has been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground resistance level is specified, at service disconnect enclosure grounding terminal, and at ground test wells.  Measure ground resistance not less than two full days after the la...
	3. Provide drawings locating each ground rod and ground rod assembly and other grounding electrodes, identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods driven and their depth at ...
	a. Equipment Rated 500 kVA and Less: 5 ohms
	b. Equipment Rated 500 to 1000 kVA: 5 ohms
	c. Equipment Rated More Than 1000 kVa: 3 ohms
	d. Pad-Mounted Switching Equipment: 5 ohms
	e. Manhole grounds: 10 ohms

	4. Excessive Ground Resistance: If resistance to ground exceeds specified values, add additional ground rods as required to achieve specified resistance.  Notify Architect promptly and include recommendations to reduce ground resistance.

	B. Inspect grounding and bonding system conductors and connections for tightness and proper installation.
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	SECTION 26 05 33 - CONDUIT, Boxes, WIREWAY AND FITTINGS
	Part 1 - general
	1.1 SUMMARY
	A. Section Includes: The Work specified in the Section includes furnishing and installing conduit, tubing, boxes and fittings for electrical wiring.

	1.1 related sections
	A. Related Sections include the following:
	1. Section 26 05 19 – Wire, Cable and Connections


	1.2 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.3 CONDUIT AND FITTINGS
	A. Conduit to be UL labeled and sized in accordance with NEC minimum size 3/4".  Conduit to be UL approved for purpose or location in which it is to be used.
	B. Conduit shall be a minimum of ¾” for all applications except Fire Alarm Systems. For Fire Alarm Systems, ½” conduit is permitted for signaling and communications loops only, where no more than two pairs of signal wires are run in the conduit or in ...
	C. All wiring for low tension, controls, communications and all other systems shall be in raceway specified for branch circuits unless specifically noted in other sections.
	D. All EMT and IMT conduit fittings shall be steel compression type.
	E. Die cast conduit fittings or hardware of any type, are not permissible.

	1.4 Types and Applications
	A. Types of conduit to be as follows for all feeders and distribution circuits, unless otherwise noted or prohibited by Code:


	Part 2 - products
	2.1 NON-METALLIC CONDUIT
	A. Rigid Polyvinyl Chloride (PVC) Conduit:
	1. Provide high impact PVC conduit conforming to the requirements of NEMA TC 2 at 90 degrees Celsius, and made from compounds conforming to the requirements of ASTM D 1784.
	2. Provide PVC conduits that are UL listed and labeled for use as electrical raceway.
	3. Unless otherwise noted on the Contract Drawings PVC conduit shall be Schedule 40.

	B. Manufacturers:
	1. Carlon
	2. Cantex
	3. PW Eagle
	4. Approved equal.

	C. Non-Metallic Conduit Solvent:
	1. Provide solvent for non-metallic conduit joints from the same manufacturer as the conduit and conforming to the requirements of ASTM D 2564.


	2.2 METALLIC CONDUIT
	A. Electrical Metallic Tubing (EMT):
	1. Provide electrical metallic tubing (EMT) conforming to the requirements of NEC Article 358 for materials and uses, ANSI C80.3 and UL 797.
	2. Provide galvanized steel tubing conduit lengths bearing the manufacturer’s trademark.
	3. Electrical Metallic Tubing for use with fire alarm system wiring shall be factory colored red.

	B. Manufacturers:
	1. Tyco/Allied Tube and Conduit
	2. Wheatland Tube Company
	3. Western Tube & Conduit Corporation
	4. Approved equal.


	2.3 Rigid Galvanized Steel Conduit (RMC):
	A. Provide rigid galvanized steel conduit (RMC) conforming to the requirements of NEC Article 344 for materials and uses, ANSI C80.1, and UL 6.
	B. Fabricate the RMC from mild steel piping, hot dipped galvanized inside and outside, and protected against corrosion by a dichromate rinse or a zinc chromate coating.
	C. Provide defect free conduit bearing the UL label, and furnished in 10-foot minimum lengths with both ends threaded and one end fitted with a coupling.
	D. Provide tapered NTP ¾ inch per foot threads complying with NSI/ASME B1.20.1.
	E. Acceptable Manufacturers:
	1. Tyco/Allied Tube and Conduit
	2. Wheatland Tube Company
	3. Western Tube & Conduit Corporation
	4. Approved equal.
	5. American Water does not approve the use of IMC in place of RGS.


	2.4 Pvc Coated Rigid Galvanized Steel Conduit:
	A. Provide PVC coated rigid galvanized steel conduit bearing the UL label.
	B. Provide base conduit of rigid hot-dip galvanized steel conduit as specified in Paragraph 2.02B.
	C. Apply PVC coating in accordance with the following:
	1. Apply a 40-mil thick PVC coating on the outside and a 2-mil thick fusion-bonded blue, red, or green urethane coating on the inside, both coatings conforming to the requirements of NEMA RN 1.
	2. Provide plastic coating of one uniform color on all plastic coated rigid galvanized steel conduit provided for the Contract.
	3. Provide 40-mil thick plastic sleeves to protect internally threaded conduit openings.
	4. Provide sleeves with an inside diameter equal to the outside diameter of the conduit/pipe protected by it; and extending either one pipe diameter or 2-inches, whichever is less, beyond the opening.

	D. Manufacturers:
	1. OCAL
	2. Perma-Cote
	3. Plasti-Bond
	4. Approved Equal


	2.5 Flexible Metal Conduit (FMC)
	A. Provide steel flexible metal conduit conforming to the requirements of NEC Article 348.
	B. Provide conduit with interlocking spiral galvanized steel strip construction capable of bending to a minimum radius of five times its diameter without deforming the spiral strips both inside and outside of the conduit.
	C. Finish the interior and exterior of flexible conduit smooth and free from burrs, sharp edges, and other defects that may injure wires; and place the manufacturer’s trademark on each length.
	D. Acceptable Manufacturers
	1. Electri-Flex Company, Type BR
	2. Eastern Wire, Greenfield
	3. Southwire, Type Galflex
	4. Approved equal.


	2.6 Liquidtite Flexible Metal Conduit (LFMC)
	A. Provide PVC coated flexible metal conduit conforming to the requirements of NEC Article 350 for materials and uses and ANSI/UL 360.
	B. Provide conduit with interlocking spiral strip construction capable of bending to a minimum radius of five times its diameter without deforming the spiral strips both inside and outside of the conduit.
	C. Provide conduit with a flexible, galvanized, interlocking spiral strip steel core jacketed with smooth, liquid-tight polyvinyl chloride designed to withstand temperatures from minus 40 degrees Celsius to plus 60 degrees Celsius.
	D. Finish the interior and exterior of flexible conduit smooth and free from burrs, sharp edges, and other defects that may injure wires; and place the manufacturer’s trademark on each length.
	E. Furnish an integral continuous copper ground in ½-inch through 1-1/4-inch PVC coated flexible metal conduit.
	F. Acceptable Manufacturers
	1. Electri-Flex Company, Liquatite Type LA
	2. ANAMET Electrical, Inc, Sealtite Type UA
	3. Southwire, Titan Type UL
	4. Approved equal.


	2.7 Conduit FITTINGS
	A. Fittings for Non-Metallic Conduit Systems:
	1. Provide high impact non-metallic fittings conforming to same requirements as for the non-metallic conduit as specified in paragraph 2.01.

	B. Non-Metallic Conduit Expansion Fittings:
	1. Provide a two-piece nonmetallic, noncorrosive, nonconductive, UL listed expansion fitting.

	C. Acceptable Manufacturers:
	1. Carlon
	2. Cantex
	3. PW Eagle
	4. Approved equal.


	2.8 Fittings for Metallic Conduit Systems:
	A. Construct conduit bodies/fittings from cast malleable iron.
	B. For PVC coated raceway systems, provide PVC coated fittings of cast malleable iron from the same manufacturer that provides the uncoated conduit bodies/fittings.
	C. Conduit Bodies:
	1. Provide malleable iron threaded entry type conduit outlet bodies with neoprene gaskets and cast steel conduit.

	D. Acceptable Manufacturers:
	1. Appleton Electric
	2. O-Z/Gedney
	3. Crouse Hinds
	4. Approved equal.


	2.9 Conduit Unions:
	A. Provide conduit unions capable of completing a conduit run with threaded connections when neither conduit end can be turned.
	B. Acceptable Manufacturers:
	1. Appleton Electric, UNF and UNY Unions,
	2. Thomas and Betts Company, Erickson® Coupling.,
	3. OZ Gedney
	4. Approved equal.


	2.10 Conduit Outlet Boxes:
	A. Provide malleable or cast iron conduit outlet boxes conforming to the requirements of UL 886, and having a cover with O-rings to keep out moisture.
	B. Acceptable Manufacturers:
	1. Appleton Electric, GRF outlets and covers
	2. O-Z Gedney
	3. Crouse Hinds
	4. Approved equal.


	2.11 Conduit Device Boxes:
	A. Provide malleable iron conduit device boxes with internal grounding screws and conforming to the requirements of UL 498 and UL 514A.
	B. Acceptable Manufacturers:
	1. EGS/Appleton Electric
	2. EGS/O-Z Gedney
	3. Crouse Hinds
	4. Approved equal.


	2.12 Fittings for Electrical Metallic Tubing (EMT)
	A. EMT couplings and fittings shall be steel compression type.
	B. EMT couplings shall be stamped steel.
	C. EMT fittings shall be provided with insulated throats.

	2.13 Bushings
	A. Insulated bushings for conduits 1-1/4 inches trade size and larger shall have metal bodies and threads, with molded high impact thermosetting insulation to prevent conductor damage. Bushings shall be O.Z. Gedney Type IBC or approved equal.  Insulat...
	B. Insulated grounding bushings shall be similar to the bushings describe above, except provided with set screws to lock the bushing on the conduit and shall have mechanical type lugs for attachment of the bonding jumper, O.Z. Gedney Type BLG or appro...

	2.14 Hubs
	A. Water tight conduit connections for NEMA 3R, 4 and 4X enclosures shall be stainless steel Myers ‘Scru-Tite’ or approved equal.

	2.15 Conduit Straps
	A. Conduit straps shall be malleable iron and provided with conduit spacers.  When installed with PVC coated conduit, the conduit straps shall be PVC coated.

	2.16 SMALL SHEET METAL BOXES
	A. Pull and terminal boxes for general purpose dry locations:
	1. Provide sheet steel boxes with continuously welded seams, ground smooth, no holes or knockouts.
	2. Provide overlapping sheet steel screw cover with captivated screws.
	3. Provide ANSI Z55.1 No. 61 gray polyester powder coating over phosphatized surfaces.
	4. Conform to NEMA 250 Type 1 unless otherwise shown on the Contract Drawings.
	5. Outlet Boxes (Concealed- stud wall and above ceilings)
	6. Stamped steel, Raco or equal

	B. Enclosures for Outdoor Locations:
	1. Provide stainless steel boxes with continuously welded seams, ground smooth, no holes or knockouts.
	2. Provide seamless drip-shield on top.
	3. Provide slip-on cover with stainless steel captivated screws.
	4. Provide oil resistant gasket.
	5. Conform to NEMA 250 for Type 4X enclosures.
	6. Boxes for use with fire alarm system wiring shall be factory or shop painted red.

	C. Manufacturers
	1. Hoffman
	2. Rittal
	3. Milbank Manufacturing
	4. Approved Equal


	2.17 Conduit Spacers
	A. For underground conduit installation provide non-metallic, interlocking type conduit spacers which snap together to join any combination of intermediate and base units together, both vertically and horizontally.
	B. Manufacturers:
	1. Underground Devices Inc.
	2. The George-Ingraham Corp.
	3. IPEX Electrical
	4. Approved equal.


	2.18 WIREWAYS
	A. Provide wireways including supports, fittings, and accessories necessary as indicated.
	B. Provide wireways/troughs of sheet metal for installations of individually mounted motor starters, disconnect switches or for other raceway applications in lieu of conduit where field conditions dictate.
	C. Provide surface wireway containing receptacles on fixed spacings for use over desks, workbenches, or lab benches as indicated.
	D. Provide wireways/troughs - Constructed in accordance with UL Standards No. 870 for Electrical Wireways, Auxiliary Gutters and Associated Fittings for sizes as noted on the drawings or per NEC.  Hinged covers, knockouts and suitable for "lay-in" con...
	E. Provide Multi-Outlet Raceways - types and sizes with outlets provided as shown on the drawings manufactured by Wiremold, Inc. or approved equal.

	2.19 PENETRATIONS
	A. Penetrations through walls, floor slabs and partitions shall be accomplished by using threaded conduit sleeves.  Provide nipples or sleeves where prepared slots are not provided, prior to concrete placing, or core drill concrete as required.  Prior...
	B. Escutcheon plates shall be installed on all exposed conduit penetrations through the ceilings, wall, and floor into finished areas.
	C. Approved expansion fittings shall be used wherever conduit crosses the expansion joints shown on the architectural drawings.  Expansion fittings shall be furnished with a suitable bonding jumper.
	D. Where conduit is installed between areas of different temperature such as between the interior and exterior of the building, the conduit shall have approved drain fittings installed so as to prevent moisture passage between spaces of different temp...


	Part 3 - execution
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 installation
	A. Install in accordance with the applicable provisions of the National Electrical Code, manufacturer's recommendations and the drawings.
	B. Make final field measurements prior to release for fabrication to assure coordination with other trades.

	3.3 Continuity and Grounding
	A. Fasten all conduits to each adjacent section and to all boxes, fittings, and equipment with firm clean metallic contact so that the entire conduit system is well and continuously grounded.

	3.4 Location of conduit and outlets
	A. Run conduit and install outlets carefully and coordinate with other trades to avoid piping, ducts, and mechanical equipment.  Do not cross pipe shafts or ventilation duct openings.  Maintain adequate vertical and horizontal clearance from piping an...

	3.5 Bushing and Locknuts
	A. Provide insulating bushings or connectors on all conduits.  Install capped bushings on all conduits as soon as installed and remove only when wires are pulled.  Conduit terminations in sheet metal enclosures and outlet boxes shall be secured by two...

	3.6 raceways
	A. Install raceways from box or terminations as shown on the drawings or as required to effect circuiting described with circuit numbers adjacent to equipment.  Grouping home runs or combining wires in common raceways will be allowed, with a maximum o...

	3.7 Conduit or cable in hung ceiling
	A. Run conduit and/or cable on and secure to the slab or primary structural members of ceiling, not to suspension channels, T-bars, Z-bars, or other elements that are the direct supports of the ceiling panels.  Secure conduit firmly by clips and fitti...

	3.8 Exposed Conduit
	A. Run conduit parallel or at right angle with building lines.  Secure conduit to masonry material with toggle bolts, expansion bolts, or steel inserts.  Do not install conduit on steel construction.
	B. Conduit and wiring for switches, fire alarm devices, receptacles, or electric door hardware shall not be run exposed in offices, corridors, conference room or any finished space where gypsum board wall construction exists. For gypsum board wall con...
	C. Two piece conduit straps with protruding bolt shall not be used to support conduits below 7’-0” AFF for either vertical or horizontal conduit runs. Conduit shall be supported by single or two hole steel conduit straps, conduit shall be offset at bo...

	3.9 conduit spacing
	A. Maintain at least 1/4" air space between conduit and supporting wall.  Conduit supports shall not be spaced further apart than permitted by NEC.  Conduit shall not be supported by wires or from pipes, mechanical equipment and other conduits.  Set a...

	3.10 CLEANING OF CONDUIT
	A. Clear conduit of all obstructions and dirt prior to pulling in wires or cables.




	260536 - Cable Trays -TMD5-MUB-Phase D
	260548 - Vibration&SeismicControls4ElectSyst -TMD5-MUB-Phase D
	Part 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes: The Work specified in this Section includes furnishing and installing vibration and seismic controls for electrical systems.

	1.2 Related Sections:
	A. The requirements of Section 260503, Electrical Related Work including related sections apply to the Work of this Section.

	1.3 REFERENCES
	A. International Building Code (IBC)
	B. New Jersey Uniform Construction Code (NJUCC)

	1.4 SUBMITTALS
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	D. Catalog cuts or data sheets on vibration isolators and specific restraints detailing compliance with the specification.
	E. Detailed schedules of flexible and rigidly mounted equipment, showing vibration isolators and seismic restraints by referencing numbered descriptive drawings.
	F. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	G. Product Data:  Submit manufacturer’s technical data for each component of system specified, including product specifications and installation instructions.
	1. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...

	H. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, fasteners and attachments to other work.
	I. Samples:  for each product provide color and texture samples requested by Architect.
	1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating manufacturer’s full range of colors and textures for selection by Architect.
	2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; prepare samples using same tools and techniques intended for actual work.

	J. Field quality-control test reports.
	K. Product certificates and test reports.
	L. Research  / evaluation reports.
	M. Maintenance data.
	N. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post – consumer content.
	2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	O. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	P. Quality Control Submittals:
	1. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer indicating compliance with applicable “Qualifications” requirements specified below.
	2. Installer Experience Listing:  Submit list of completed projects using products proposed for this Project, including owner’s contact and telephone number for each project, demonstrating compliance with requirements specified below.


	1.5 Shop Drawings
	A. Submit fabrication details for equipment bases including dimensions, structural member sizes and support point locations.
	B. Provide all details of suspension and support for ceiling hung equipment.
	C. Where walls, floors, slabs or supplementary steel work are used for seismic restraint locations, details or acceptable attachment methods for ducts and pipe must be included and approved before the condition is accepted for installation.  Restraint...
	D. Provide specific details of seismic restraints and anchors; include number, size and locations for each piece of equipment.

	1.6 Seismic Certification Analysis
	A. Calculations by the Manufacturer’s qualified licensed Engineer substantiating the mounting system, seismic restraints and recommended anchor bolts shall be submitted along with the shop drawings.  Calculations shall be based on the loads as establi...
	B. Unless otherwise specified, all equipment and conduit shall be restrained to resist seismic forces.  Restraints shall maintain equipment or conduit in a captive position.  Restraint devices shall be designed and selected to meet seismic requirement...
	1. IBC International Building Code
	2. International Building Code Additions:  In addition to all of the above provisions, Contractor shall comply with sections 16 and 17 of the International Building Code using only vendors that comply with the provisions stated herein and submitting t...

	C. All component manufacturers shall submit for approval the following as required below:
	1. All life safety system components noted in this specification will have the manufacturer of that component submit the Approved Agencies Certificate of Compliance for the specific equipment on this project when the Seismic Design Category is “C – F”...
	2. All components noted in this specification will have the manufacturer of that component submit the Approved Agencies Certificate of Compliance for their equipment when used on a Seismic Hazard Exposure Group III project when the Seismic Design Cate...
	3. All components containing hazardous or flammable materials will have the manufacturer of that component submit the Approved Agencies Certificate of Compliance for their equipment when used on any project having a minimum Seismic Design Category of ...
	4. All components that are not listed in the above categories shall have the manufacturers of each component submit a PE stamped calculation package that their project specific equipment will accept anchorage through the component’s load path to struc...

	D. The following systems shall require Special Inspection and Periodic Special Inspection for anchorage during the course of construction as defined earlier in this section for all buildings in Seismic Design Categories C-F.
	1. All electrical components for standby or emergency power systems require Periodic Special inspection.
	2. Conduit, 3” and larger.
	3. Isolator units for seismic isolation system.


	1.7 Contractor Responsibilities and Approvals:
	A. Each contractor responsible for the installation of the components above shall be responsible for submitting to the design team for their approval a written contractor’s statement of responsibility as outlined below.
	1. Identify the components that are part of the Quality Assurance Plan.
	2. Identify all Special Inspection and Testing.
	3. List control procedures within the contractor’s organization including methods and frequency of reporting and their distribution.
	4. List personnel and their qualifications exercising control over the seismic aspects of the project.


	1.8 Design Loads:
	A. Projects will have a maximum design load of .4g for statically mounted components and .9g for resiliently mounted components.
	B. The minimum horizontal restraint capability shall be 0.4 g horizontal and .27 vertical.  Life safety equipment defined above shall be designed to survive a horizontal load of .9g and a vertical load of .6g.
	C. Testing or calculations (including the combining of tensile and shear loadings) to support seismic restraint designs must be stamped by a registered Professional Engineer with at least five years of seismic design experience and licensed in the sta...
	D. Analysis for anchorage must indicate calculated dead loads, static seismic loads and capacity of materials utilized for connections to equipment and structure.  Analysis must detail anchoring methods, bolt diameter, embedment and/or welded length. ...
	E. Vertical load shall be calculated at 2/3 the horizontal load.
	F. Internally isolated equipment in lieu of specified isolation and restraint systems must meet the specified isolation and system restraint criteria.
	G. A seismic design Errors and Omissions insurance certificate MUST accompany the equipment manufacturer’s certification.  Product liability insurance certificates are not acceptable.
	H. In the event that the equipment is internally isolated and restrained, the entire unit assembly must be seismically attached to the structure.  Curb or roof rail mounted equipment must not only have seismic attachment of the equipment to the roof b...

	1.9 RELATED WORK
	A. Housekeeping pad design shall be as indicated on the drawings.  Attachment shall be designed and certified according to this section by the seismic/isolation supplier.  Material and labor required for attachment and construction shall be by the con...
	B. Lay-in ceilings in compliance with seismic zone requirements may use earthquake clips or other approved means of positive attachment to brace fixtures such as lights and diffusers less than 75 pounds to T-bar structures.  Local codes dictate suppor...

	1.10 quality Assurance
	A. Refer to Section 260503, Electrical Related Work

	1.11 DELIVERY, STORAGE AND HANDLING
	A. Refer to Section 260503, Electrical Related Work

	1.12 MANUFACTURER’S RESPONSIBILITY
	A. Manufacturer of vibration isolation and seismic control equipment shall have the following responsibilities:
	B. Determine vibration isolation and seismic restraint sizes and locations.
	C. Provide vibration isolation and seismic restraints as scheduled or specified.
	D. Provide calculations and materials if required for restraint of unisolated equipment.
	E. Provide installation instructions, drawings and trained field supervision to insure proper installation and performance.
	F. Certify correctness of installation upon completion.
	G. All provisions of section 1.05.B.3.  Seismic Certification & Analysis.
	H. All manufacturers providing equipment and/or vibration/seismic control systems must provide a Seismic Design Error and Omissions Insurance Certificate for their firm or their design consultant to certify their ability to provide engineering and des...


	Part 2 - PRODUCTS
	2.1 DESCRIPTION
	A. All vibration isolation and seismic devices described in this section shall be the product of a single manufacturer.
	B. Design of hardware and devices such as beam clamps, anchor bolts, cable and cast-in-place plates must be by this section's supplier to ensure seismic compliance and certification.  The contractor has the option to utilize alternate fastening device...
	C. Unless otherwise specified, all isolator hardware shall be zinc plated.  Springs with a deflection of up to 2 inches shall be coated with a polyester epoxy powder.  Springs and rubber isolators shall be color coded for proper identification of rate...
	1. VIBRATION ISOLATION AND SEISMIC RESTRAINT TYPES

	D. DOUBLE DEFLECTION NEOPRENE
	1. Double deflection neoprene mountings shall have a minimum rated static deflection of 0.40 inches.  Steel top plate and base plate shall be completely bonded and embedded in oil-resistant elastomer.  Mountings shall be molded in color for ease of id...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.


	E. FLOOR MOUNTED SPRING ISOLATORS
	1. Free standing spring-type isolators, shall be laterally stable without housing, snubbers, or guides, and shall include a steel reinforced, ribbed neoprene cup (¼ inch minimum thickness) between the baseplate and the support.  Mountings shall have l...
	2. Springs shall not be welded to the baseplate or cup.  Spring diameters shall be no less than 0.8 times the compressed height of the spring at rated load.  Springs shall also have a minimum additional travel to solid equal to 50% of the rated deflec...
	3. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.


	F. HOUSED SPRINGS WITH LIMIT STOPS
	1. Free standing, laterally stable spring type isolators.  Isolator is the same as described in Specification 2.02.B, except that it includes a housing to provide vertical limit stops to prevent spring extension during weight changes, or when equipmen...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	G. COMBINATION SPRING/RUBBER ISOLATION HANGERS
	1. Spring-Flex hangers shall consist of a steel spring in series with a .2 inch (minimum) deflection neoprene element.  Springs shall be color coded, and elastomer element molded in specific colors for proper identification of rated load capacity.  Sp...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	H. SPRING/RUBBER PRE-POSITIONING HANGERS
	1. Spring-Flex hangers shall consist of color-coded steel spring in series with a neoprene element molded in specific colors for proper identification of rated load capacity.  Hanger design shall incorporate a means for supporting the suspended equipm...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	I. PRE-COMPRESSED HANGERS
	1. Spring-Flex hangers shall consist of a color-coded steel spring in series with a neoprene element molded in specific colors for proper identification of rated load capacity.  Springs shall be pre-compressed to the rated deflection so as to support ...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	J. SPRING HANGERS
	1. Spring-Flex hangers shall consist of a color-coded steel spring with a neoprene and steel washer, which will properly distribute the load on the spring.  For 30  misalignment capability, spring diameters and hanger box lower hole sizes shall be of ...
	a. Acceptable Manufacturers:
	b. Vibration Mountings and Controls, Inc.
	c. Mason Industries.
	d. Vibration Eliminator.
	e. Or approved equal.

	K. SELF-ALIGNING SPRING HANGER
	1. Spring-Flex hangers shall consist of a color-coded steel spring seated in a neoprene spring cup with integral bushing to insulate the lower support rod from the hanger box.  The steel hanger box shall be hinged to allow for a minimum of 30  misalig...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	L. FLOOR, WALL, AND CEILING SLEEVES
	1. Where piping passes through walls, floors, or ceilings, a vibration control sleeve shall be provided to reduce the transmission of vibration.  The sleeve shall consist of two pipe halves with neoprene sponge material bonded to the inside and a bolt...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	M. SEISMIC SPRING MOUNTINGS
	1. Steel spring isolator incorporating elastomeric snubbing in all directions.  The snubber shall be adjustable in the vertical direction and allow a maximum of ¼" travel in all directions before contacting the elastomer cushion.  Spring diameters sha...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	N. SEISMIC SNUBBERS/RESTRAINTS
	1. All-directional seismic snubbers shall include all directional elastomer elements, having a minimum elastomer thickness of ¾" in all directions.  Elastomers shall be easy to inspect and shall consist of replaceable elastomer inserts.  Elastomer sha...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	O. CABLE RESTRAINTS/SINGLE ARM BRACE
	1. Steel aircraft cable restraints are designed and installed to limit motion on suspended isolated equipment, piping or ducting.  Cable are installed with enough slack to engage only when ¼ inch movement occurs.  On suspended equipment, cables are in...
	2. Non-isolated equipment, pipe, and duct shall be seismically restrained with the use of a rigid brace consisting of two steel brackets designed to accept a steel angle or unistrut.  Brackets shall provide easy installation by allowing full range of ...
	3. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	P. CAPTIVE ELASTOMER MOUNTINGS
	1. Consist of a captive elastomeric mount molded from neoprene or EPDM compound conforming to the requirements of ASTM D2003.  Load bearing elastomer element shall be housed in a cast ductile iron housing.  Mount shall incorporate a fail-safe captive ...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	Q. STRUCTURAL BASES
	1. Integral structural steel bases shall be rectangular in shape.  All structural members shall be of wide flange, angle or channel steel with depth equal to a minimum of 1/10 of the longest span of equipment, but not less than 6 inches.  Built-in adj...
	2. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.

	R. STRUCTURAL RAILS
	1. Rails for indoor applications or outdoor applications where equipment supports are mounted on isolation systems shall be of wide flange, angle or channel steel with depth equal to a minimum of 1/10 of the longest span of equipment, but not less tha...
	2. Rails for outdoor applications where weatherproofed isolated equipment supports are required, shall be a continuous structural support rail that combines equipment support and isolation mounting into one unitized assembly.  Rails shall incorporate ...
	3. Acceptable Manufacturers:
	a. Vibration Mountings and Controls, Inc.
	b. Mason Industries.
	c. Vibration Eliminator.
	d. Or approved equal.



	Part 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 GENERAL
	A. All vibration isolators and seismic restraint systems must be installed in strict accordance with the manufacturer’s written instructions and all certified submittal data.
	B. Installation of vibration isolators and seismic restraints must not cause any change of position of equipment or conduit resulting in stresses or misalignment.
	C. No rigid connections between equipment and the building structure shall be made that degrades the noise and vibration control system herein specified.
	D. The contractor shall not install any isolated equipment, which makes rigid connections with the building unless isolation is not specified.  “Building” includes, but is not limited to, slabs, beams, columns, studs and walls.
	E. Coordinate work with other trades to avoid rigid contact with the building.
	F. Overstressing of the building structure must not occur because of overhead support of equipment.  Contractor must submit loads to the structural engineer of record for approval.  General bracing may occur from flanges to structural beams, upper tru...
	G. Seismic cable restraints shall be installed slightly slack to avoid short circuiting the isolated suspended equipment.
	H. Seismic cable assemblies are installed taut on non-isolated systems.  Seismic solid braces may be used in place of cables on rigidly attached systems except where single arm braces incorporate resilient bushings.
	I. At locations, where seismic cable restraints or seismic solid braces are located, the support rods must be braced when necessary to accept compressive loads.
	J. At all locations where seismic cable braces and seismic cable restraints are attached to pipe clevises, the clevis bolt must be reinforced with pipe clevis cross bolt braces or double inside nuts if required by seismic acceleration levels.
	K. Vibration isolation manufacturer shall furnish integral structural steel bases as required.  Independent steel rails are not permitted.
	L. Where piping passes through walls, floors or ceilings, the contractor shall provide wall seals or resilient packed pipe sleeves.
	M. Special & Periodic Inspections for items listed in Section 1.03 (Article #4) shall be conducted and submitted on a timely basis.

	3.3 EQUIPMENT INSTALLATION
	A. Equipment shall be isolated and restrained as follows:
	1. The following equipment shall be vibration isolated:
	2. Engine-generator sets.
	3. Transformers.
	4. Uninterruptible power supplies.
	5. All floor-supported equipment shall be seismically braced.
	6. All ceiling suspended equipment shall be seismically braced.
	7. All wall-mounted equipment shall be seismically mounted.
	8. All conduit, cable tray, bus duct and wireway shall be seismically braced.

	B. Place floor mounted equipment on 4” high concrete housekeeping pads properly doweled or expansion shielded to the deck to meet acceleration criteria.  Anchor isolators and/or bases to housekeeping pads.  Concrete work is specified under Division 2.

	3.4 Additional Requirements:
	A. The minimum operating clearance under bases shall be 2”.
	B. All bases shall be placed in position and supported temporarily by blocks or shims, as appropriate, prior to the installation of the equipment, isolators and restraints.
	C. The equipment shall be installed on blocks to the operative height of the isolators.  After the entire installation is complete, and under full operational load, the isolators shall be adjusted so that the load is transferred from the blocks to the...
	D. Ceilings containing diffusers must meet seismic zone requirements by using earthquake clips or other approved means of positive attachment to secure diffuser to T-bar structure.
	E. All floor or wall mounted equipment shall be restrained.

	3.5 SEISMIC RESTRAINT OF PIPING, CONDUIT, BUS DUCT AND CABLE TRAY
	A. All high hazard and life safety pipe regardless of size such as fuel oil piping shall be seismically restrained.  Seismic cable restraints or seismic solid braces may be used.  There are no exclusions for size or distance for this category.
	B. Seismically restrain all conduit seismic cable restraints or seismic solid braces may be used on unisolated conduit.
	C. See the below Table for maximum seismic bracing distances.
	D. Multiple runs of conduit on the same support shall have distance determined by calculation.
	E. Rod braces shall be used for all rod lengths greater than 3’.
	F. Clevis hangers shall have spacer placed inside of hanger at seismic brace locations.
	G. Transverse restraint for one conduit section may also act as a longitudinal restraint for a conduit section of the same size connected perpendicular to it if the restraint is installed within 24” of the elbow or TEE or combined stresses are within ...
	H. Hold down clamps must be used to attach conduit to all trapeze members before applying restraints.
	I. Branch lines may not be used to restrain main lines.

	3.6 INSPECTION
	A. All independent Special and Periodic Inspections must be performed and submitted on as outlined in Section 1.
	B. Upon completion of installation of all vibration isolation devices, the local representative shall inspect the completed project and certify in writing to the Contractor that all systems are installed properly, or require correction.  The Contracto...



	260553 - Electrical Identification -TMD5-MUB-Phase D
	260573 - Short-Circuit Coordination Study -TMD5-MUB-Phase D
	section 26 05 73 - SHORT-CIRCUIT AND COORDINATION STUDY
	Part 1 -  general
	1.1 SCOPE
	A. The contractor shall furnish a short circuit and protective device coordination studies as prepared by the equipment manufacturer.

	1.2 related sections
	A. Section 26 22 13 Transformers
	B. Section 26 24 16 Panelboards
	C. Section 262913 Motors and Motor Starters
	D. Section 262313-Natural Gas Engine Alternator Set

	1.3 references
	A. Institute of Electrical and Electronics Engineers, Inc. (IEEE):
	1. IEEE 141 - Recommended Practice for Electric Power Distribution and Coordination of Industrial and Commercial Power Systems
	2. IEEE 242 - Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems
	3. IEEE 399 - Recommended Practice for Industrial and Commercial Power System Analysis
	4. IEEE 241 - Recommended Practice for Electric Power Systems in Commercial Buildings
	5. IEEE 1015 - Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and Commercial Power Systems.

	B. American National Standards Institute (ANSI):
	1. ANSI C57.12.00 - Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers
	2. ANSI C37.13 - Standard for Low-Voltage AC Power Circuit Breakers Used in Enclosures
	3. ANSI C37.010 - Standard Application Guide for AC High-Voltage Circuit Breakers Rated on a Symmetrical Current Basis
	4. ANSI C 37.41 - Standard Design Tests for High-Voltage Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and Accessories
	5. The National Fire Protection Association 70, National Electrical Code, latest edition.


	1.4 submittals for review/approval
	A. The short-circuit and protective device coordination studies shall be performed on the entire electrical distribution system, and a report be submitted to the design engineer prior to receiving final approval of the distribution equipment shop draw...
	B. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.

	1.5 submittals for construction
	A. The results of the short circuit and coordination studies shall be summarized in a final report.  Five (5) copies bound copies of the complete final report shall be submitted. For large system studies with submittals requiring more than five (5) co...
	B. The report shall include the following sections:
	1. One-line diagram.
	2. Descriptions, purpose, basis and scope of the study.
	3. Tabulations of circuit breaker, fuse and other protective device ratings versus calculated short circuit duties.
	4. Protective device time versus current coordination curves, tabulations of relay and circuit breaker trip unit settings, fuse selection.
	5. Fault current calculations including a definition of terms and guide for interpretation of the computer printout.
	6. Recommendations for system improvements, where needed.
	7. Executive Summary.


	1.6 qualifications
	A. The short circuit, coordination, and arc flash studies shall be conducted under the supervision and approval of a Registered Professional Electrical Engineer skilled in performing and interpreting the power system studies. The Registered Profession...


	Part 2 -  product
	2.1 studies
	A. Electrical contractor shall provide short circuit, protective device coordination, and arc flash studies. Electrical contractor shall enlist the services of a qualified engineer to perform studies, and prepare reports.

	2.2 Data collection
	A. Contractor shall furnish all data as required by the power system studies. The engineer performing the short circuit and coordination studies shall furnish the Contractor with a listing of required data immediately after award of the contract. The ...
	B. Source combination may include present and future motors and generators.
	C. Load data utilized may include proposed loads obtained from Contract Documents provided by Contractor.
	D. Include fault contribution of existing motors in the study, with motors < 100 hp grouped together. The Contractor shall obtain required existing equipment date, if necessary to satisfy the study requirements.

	2.3 short circuit and protective device evaluation study
	A. Use typical conductor impedances based on IEEE Standards 141-1993.
	B. Transformer design impedances shall be used when test impedances are not available.
	C. Provide the following:
	1. Calculation methods and assumptions.
	2. Selected base per unit quantities.
	3. One-line diagram of the system being evaluated.
	4. Source impedance data, including electric utility system and motor fault contribution characteristics.
	5. Typical calculations.
	6. Tabulations of calculated quantities.
	7. Results, conclusions, and recommendations.

	D. Calculate short circuit momentary and interrupting duties for a three phase bolted fault at each:
	1. Electric utility’s supply termination point.
	2. Incoming switchgear.
	3. Low voltage switchboard.
	4. Motor control centers.
	5. Standby generators and switchgear.
	6. Branch circuit panelboards.
	7. Other significant locations throughout the system.
	8. The arc flash analysis shall include incident energy and flash boundary calculations.

	E. For grounded systems, provide a bolted line-to-ground fault current study for areas as defined for the three-phase bolted fault short circuit study.
	F. Protective Device Evaluation:
	1. Evaluate equipment and protective devices and compare to short circuit ratings.
	2. Adequacy of switchgear, motor control centers, and panelboard bus bars to withstand short circuit stresses.
	3. Adequacy of transformer windings to withstand short circuit stresses.
	4. Cable and busway sizes for ability to withstand short circuit heating.
	5. Notify Owner in writing, of existing, circuit protective devices improperly rated for the calculated available fault current.


	2.4 protecTive device coordination study
	A. Proposed protective device coordination time-current curves shall be graphically displayed on log-log scale paper.
	B. Include on each curve sheet a complete title and one-line diagram with legend identifying the specific portion of the system covered.
	C. Terminate device characteristic curves at a point reflecting maximum symmetrical or asymmetrical fault current to which device is exposed.
	D. Identify device associated with each curve by manufacturer type, function, and, if applicable, tap, time delay, and instantaneous settings recommended.
	E. Plot the following characteristics on the curve sheets, where applicable:
	1. Electric utility’s protective device.
	2. Low voltage fuses including manufacturer’s minimum melt, total clearing, tolerance, and damage bands.
	3. Low voltage equipment circuit breaker trip devices, including manufacturer’s tolerance bands.
	4. Transformer full-load current, magnetizing inrush current, and ANSI transformer withstand para-meters.
	5. Conductor damage curves.
	6. Ground fault protective devices, as applicable.
	7. Pertinent motor starting characteristics and motor damage points.
	8. Pertinent generator short circuit decrement curve and generator damage point.
	9. Other system load protective devices for the largest branch circuit and the largest feeder circuit breaker in each motor control center.

	F. Provide adequate time margins between device characteristics such that selective operation is provided, while providing proper protection.
	G. The coordination study shall provide recommended settings for all adjustable overcurrent devices to achieve best possible coordination while minimizing the arc flash category.  Where arc flash levels exceed Category 2, recommendations shall be made...

	2.5 report sections
	A. Input Data:
	1. Short circuit reactance of rotating machines.
	2. Cable and conduit materials.
	3. Bus ducts.
	4. Transformers.
	5. Reactors.
	6. Circuit resistance and reactive values.

	B. Short Circuit Data:
	1. Source fault impedance and generator contributions.
	2. X to R ratios.
	3. Asymmetry factors.
	4. Motor contributions.
	5. Short circuit kVA.
	6. Symmetrical and asymmetrical fault currents.

	C. Recommended Protective Device Settings:
	1. Phase and Ground Relays:
	a. Current Transformer Ratio.
	b. Current setting.
	c. Time setting.
	d. Instantaneous setting.
	e. Specialty non-overcurrent device settings.
	f. Recommendations on improved relaying systems, if applicable.

	2. Circuit Breakers:
	a. Adjustable pickups and time delays (Long time, short time, ground).
	b. Adjustable time-current characteristic.
	c. Adjustable instantaneous pickup.
	d. Recommendations on improved trip systems, if applicable.

	3. The contractor shall present a sample arc flash label for approval.



	Part 3 -  EXECUTION
	3.1 field adjustment
	A. Adjust relay and protective device settings according to the recommended settings table provided by the coordination study. Field adjustments to be completed by the engineering service division of the equipment manufacturer under the Startup and Ac...
	B. Make minor modifications to equipment as required to accomplish conformance with short circuit and protective device coordination studies.
	C. Notify Engineer in writing of any required major equipment modifications.
	D. Following completion of all studies, acceptance testing and startup by the field engineering service division of the equipment manufacturer, a 2-year warranty shall be provided on all components manufactured by the engineering service parent manufa...
	E. Upon acceptance of the report and label by the Engineer, the contractor shall prepare and install arc flash labels.




	260800 - Start-Up and Commissioning -TMD5-MUB-Phase D
	section 26 08 00 - start-up And commissioning
	Part 1 -  general
	1.1 related Documents
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, Division 1 and Electrical General Provisions sections, apply to work of this section.

	1.2 related sections
	A. Related Sections include the following:
	B. Section 017839-Project Record Documents
	C. Section 017900-Demonstration and Training
	D. Section 260516 Wire, Cables and Connectors
	E. Section 26 24 16 Panelboards
	F. Section 262913 Motors and Motor Starters
	G. Section 262313-Natural Gas Engine Alternator Set
	H. Section 263353-Static Uninterruptable Power Supply
	I. Section 263623-Automatic Transfer Switch
	J. Section 265000-Lighting Fixtures and Accessories
	K. Section 283111 - Fire alarm system

	1.3 Intent
	A. It is the intent of this Section to verify and document the performance of the electrical systems and equipment installed and to ensure their operation in accordance with the design parameters shown on the Drawings and described in the Specifications.

	1.4 Description of Work
	A. The Contractor is required to fulfill all of the requirements specified in this section and related documents.
	B. The Contractor shall engage an approved Testing Agency to perform testing and provide reports on test procedures.  Testing Agency shall be NETA Accredited, and the technicians performing the testing shall be certified according with ANSI/NETA ETT, ...
	C. Testing Agency shall have a in place a calibration program in accordance with NETA-ATS.
	D. The Contractor shall coordinate the activities of the Contractor, Testing Agency, subcontractors, equipment manufacturers, Engineer, Owner's personnel and others involved the Commissioning process.
	E. All testing shall be performed in accordance to NETA-ATS.
	F. The Contractor shall provide a factory authorized technician to assist in start up of all equipment.  Technician shall start-up, test and adjust equipment to ensure operation fulfills design intent.  Technician shall measure and record the informat...

	1.5 systems
	A. As a minimum the following systems will require Testing, start-up and commissioning:
	1. Generators
	2. Panelboards and Breakers
	3. Automatic Transfer Switch
	4. Motor Starters
	5. Emergency lighting system
	6. Lighting Controls
	7. Fire Alarm/Detection Systems
	8. Clean Agent Release
	9. UPS System

	B. In addition, refer to requirements of Division 23 and other Divisions as required.  The Electrical Contractor is responsible for assistance in start-up and commissioning of motors and other powered equipment.
	C. Electrical contractor shall coordinate the commissioning of the Generator, Automatic Transfer Switch, Lighting Controls, and UPS with the third party commissioning agent. Contractor shall provide a copy of the MOP, and testing procedures for review...

	1.6 Definitions
	A. "Commissioning" is defined as the process of verifying and documenting the performance of systems to ensure their operation in accordance with the design parameters shown on the Drawings or described in the Specifications.
	B. "Start-Up" is defined as the moment when the equipment has been fully connected, is ready for operation and is powered up by the Contractor or his representative for testing and adjustment.
	C. "Acceptance Test" is defined as testing to be performed to prove the equipment is performing according to specifications, operates properly, and is ready for use by the Owner.

	1.7 Submittals
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. The Contractor shall prepare written procedures for the performance of all testing. The procedures shall include an itemization of all equipment, devices, cable and material requiring field testing, setting, adjustment or calibration and shall desc...
	C. Test Reports: The Contractor shall maintain records for all tests and inspections with complete data on all measurements and observations and prepare and submit reports for all testing.
	D. Each test report shall include:
	1. Summary of project
	2. Description of equipment tested
	3. Description of test
	4. Test data
	5. Analysis and recommendations

	E. Test data records shall include:
	1. Identification of Testing Organization
	2. Equipment Identification
	3. Ambient conditions
	4. Dates of inspections and tests
	5. Identification of the testing technician
	6. Indication of inspections, tests and calibrations to be performed and recorded
	7. Indication of expected results of calibrations
	8. Indication of as-found and as-left results, as applicable

	F. Submit completed report no later than 30 days after completion of each test.
	G. Provide five (5) copies of final test reports assembled in binders for record.

	1.8 Training
	A. Refer to specification section 017900-Demonstration and Training.
	B. Contractor shall provide training in compliance with specification section 017900.
	C. System training for systems not being commissioned by a third party commissioning agent shall also follow the guidelines of the Demonstration and Training specifications.


	Part 2 -  products
	2.1 test equipment
	A. Furnish test equipment as required to perform all testing required by these specifications and as recommended by the equipment manufacturer.  Test equipment shall be properly calibrated and accurate. The Testing Organization shall have a calibratio...
	B. Furnish temporary connections, lugs, cabling and incidental materials as may be required for the start-up, testing and commissioning.
	C. Infra-red cameras shall provide real-time viewing of the area being scanned, as well as a photographic record of the thermal image.  Camera shall be FLIR P-Series, or equal approved.

	2.2 maintenance manuals and OPERATing INSTRUCTIONs
	A. At the completion of the Work and before the final payment is made, the Contractor shall furnish three (3) complete Maintenance and Operating Instruction Manuals.  Each manual shall consist of a heavy duty three ring binder containing the following:
	1. A title page, with the Owner's Name, Project Name, Date, Contractor Name, Engineers Name and Phone Numbers.
	2. A table of contents, organized so as to permit quick and convenient reference.
	3. Index tabs correlated to the table of contents.
	4. Maintenance instructions.
	5. Maintenance and replacement parts.
	6. Operations manuals with operating instructions for all equipment supplied.
	7. An instruction manual containing a brief description of system and basic operating instructions, including such items as preparation for starting, summer operation and, winter operation.
	8. Manufacturer's names and model numbers of all components of the system.
	9. Final shop drawings and submittals as approved by the Engineer.
	10. Manufacturer's literature describing each piece of equipment and replacement parts.
	11. As-built diagrams and sequence of operation by the manufacturer.
	12. All load test reports.
	13. All start-up reports.
	14. Processed Warranty Cards for all equipment furnished.

	B. The Contractor shall furnish the Manuals to the Engineer for review.

	2.3 AS-BUILT DRAWINGS
	A. Contractor shall submit to the Engineer a complete set of prints which have been neatly marked up from the record Drawings to represent as-built conditions for all work.

	2.4 guarantee
	A. The work shall be guaranteed as provided in the General Conditions and Electrical General Provisions unless more stringent requirements are stated herein.  The Contractor shall file with the Owner any and all guarantees from the equipment manufactu...
	B. Manufacturers' warranty procedures shall be followed by the Contractor.  All warranty forms shall be completed by the Contractor and copies of all warranties shall be included in the Operating and Maintenance Manuals.

	2.5 Reports
	A. Start up reports shall be submitted for each piece of equipment installed by the Contractor.
	B. Start-up reports shall include as a minimum the following information for each piece of equipment and system as measured or set at start-up:
	1. Equipment designation corresponding to the Drawings
	2. Equipment design conditions from the Drawings and Specifications
	3. Measured voltage and current for each phase.
	4. Nameplate voltage and phase characteristics
	5. Control settings (If applicable)
	6. Certification that Limit and Safety Controls function properly (If applicable)



	Part 3 -  Execution
	3.1 cooperation
	A. All subcontractors and manufacturers involved in the commissioning process shall fully cooperate with the Contractor to fulfill the intent of this Section.

	3.2 method of procedure (MOP)
	A. The Contractor shall prepare a "pencil copy" MOP and schedule to be presented for review by the Engineer and Owner.  The MOP shall outline the tests to be performed, safety procedures to be followed, and expectations.  Contingency plans for failure...
	B. The MOP shall be reviewed and changes may be made subject to the Engineers and Owner's approval.  The revised MOP shall be distributed by the Contractor.

	3.3 Commissioning Schedule
	A. The Contractor shall schedule preliminary start-ups, testing, adjusting, balancing and other commissioning activities to fulfill the requirements of this section in a complete, expeditious manner.

	3.4 equipment Start-ups
	A. Equipment will be subject to a preliminary start-up and a separate acceptance test.
	B. Preliminary start-ups shall be conducted by the Contractor with a factory authorized technician and other subcontractors in attendance as required.
	C. Tests and start-up documentation shall be completed during the preliminary start-ups to fulfill requirements for reports specified herein.
	D. The Owner has the option of attending preliminary start-ups and shall be notified of all preliminary start-up dates a week in advance.

	3.5 acceptance test
	A. The Contractor shall arrange a system acceptance test with the following individuals in attendance:
	1. Contractor's representative
	2. Subcontractor representative
	3. Electric Subcontractor representative
	4. Engineer
	5. Owner's representative

	B. The Contractor shall provide all parties with a minimum of ten (10) working days notice as to the date of final start-up program and forward confirmation in writing to the Owner indicating the names, phone numbers, and association of the individual...
	C. The final start-up requirements shall not relieve the Contractor or his Sub-contractors from providing a complete working system.
	D. The Contractor shall provide sufficient manpower to accomplish final start-up while all parties are on site as scheduled.  The Contractor shall provide additional manpower, as required, after the final start-up program to provide a complete functio...

	3.6 Testing of circuits
	A. Test circuits in accordance with the requirements of the appropriate Section.  Record test results and include in reports.

	3.7 Testing Of Equipment
	A. Test equipment in accordance with the requirements of this Section and of the Section related to the equipment involved.  Record test results to fulfill the requirements specified herein for Reports.

	3.8 load bank Testing
	A. Load banks shall be provided to test under load as part of acceptance test for generators and UPS.  While under load, each component shall be scanned with an infra-red camera to detect overheating of any contacts or connections.

	3.9 adjustments
	A. Adjust all time delay relays to provide proper operation.
	B. Solid state circuit breakers shall be adjusted to appropriate values per circuit breaker coordination study.  Adjust long-time pickup settings to match trip value per circuit breaker coordination study.  Short-time pickup, delay time and other sett...
	C. Adjust ground-fault devices as specified in circuit breaker coordination study.
	D. Adjust emergency lights, motion sensors, etc., to suit room characteristics, use and mounting position of the device.

	3.10 Final inspection
	A. A final inspection meeting shall be scheduled by the Contractor when all work has been completed.  Owner and Engineer shall be present, along with the Contractor and other subcontractors as requested by the Owner.  Any items found to be incomplete ...

	3.11 Operating and Maintenance Personnel Training
	A. The Contractor shall instruct the Owner's designated personnel as to the operation of all equipment and controls of the systems, as well as the proper operation and maintenance of the equipment.

	3.12 Adjustments after completion
	A. Contractor shall be responsible for adjustments required to equipment for a period of one year after acceptance by Owner.


	Part 4 -  test procedures
	4.1 dry-type Transformers (TESTING TO BE PERFORMED BY THE TESTING organization)
	A. Inspect for physical damage, broken insulation, tightness of connections, defective wiring, and general condition. (NETA ATS 7.2.1.1.1)
	B. Thoroughly clean unit prior to making any tests.
	C. Perform insulation-resistance test.  Calculate polarization index.  Measurements shall be made from winding-to-winding and windings-to-ground.  Test voltage shall be 1000 VDC and minimum resistance shall be in 500 Megohms. Results to be temperature...
	D. Verify that the transformer is set at the specified tap.
	E. Perform thermographic scan.
	F. Verify proper core grounding.
	G. Verify proper equipment grounding.
	H. Verify proper secondary voltage phase-to-phase and phase-to-neutral after energization and prior to loading.

	4.2 low voltage (600V) Cables (TESTING TO BE PERFORMED BY THE TESTING organization)
	A. Inspect exposed sections of cables for physical damage.
	B. Check tightness of bolted connections by calibrated torque wrench in accordance with manufacturer's published data.
	C. Perform thermographic survey.
	D. Inspect compression-applied connectors for proper cable match and indention.
	E. Perform insulation-resistance test on each conductor with respect to ground and adjacent conductors.  Applied potential to be 1000 volts for 1 minute.
	F. Minimum insulation-resistance values shall be not less than two megohms,
	G. Investigate deviations between adjacent phases.

	4.3 Low voltage circuit breakers:  insulated-case (TESTING TO BE PERFORMED BY THE TESTING organization)
	A. Inspect circuit breaker for proper mounting.
	B. Operate circuit breaker to insure smooth operation.
	C. Inspect case for cracks or other defects.
	D. Check tightness of bolted connections and cable connections by calibrated torque-wrench method in accordance with manufacturer's published data.
	E. Perform thermographic survey.
	F. Inspect mechanism contacts and arc chutes in unsealed units
	G. Perform a contact resistance test.
	H. Perform an insulation-resistance test at 1000 volts differential pole-to-pole and from each pole-to-ground with breaker closed and across open contacts of each phase.
	I. Perform insulation resistance test at 1000 volts do on all control wiring.  Do not perform the test on wiring connected to solid state components.
	J. Perform adjustments for final settings in accordance with breaker setting sheet when applicable.
	K. Perform long-time delay time-current characteristic tests by passing three hundred percent (300%) rated current through each pole separately unless series testing is required to defeat ground fault functions.  Record trip time. Make external adjust...
	L. Determine short-time pickup and delay by primary current injection.
	M. Determine ground-fault pickup and time delay by primary current injection.
	N. Determine instantaneous pickup current by primary injection using run-up or pulse method.
	O. Verify correct operation of any auxiliary features such as trip and pickup indicators, zone interlocking, electrical close and. trip operation, trip-free, and antipump function.
	P. Activate auxiliary protective devices, such as ground-fault or undervoltage relays, to insure operation of shunt trip devices.  Check the operation of electrically-operated breakers in their cubicles.
	Q. Verify the calibration of all functions of the trip unit by means of secondary injection.
	R. Compare microhm or millivolt drop values to adjacent poles and similar breakers.  Investigate deviations of more than fifty percent (50%).  Investigate any value exceeding manufacturer's recommendations.
	S. Insulation resistance shall not be less than 100 megohms.
	T. Trip characteristic of breakers shall fall within manufacturer's published time-current characteristic tolerance band, including adjustment factors.
	U. All trip times shall fall within allowable limits as per NEMA Standard AB4, latest edition.  Circuit breakers exceeding specified trip time at three hundred percent (300%) of pickup shall be tagged defective.
	V. Instantaneous pickup values shall be within values shown in NEMA Standard AB4, latest edition.
	W. For draw-out breakers, check cell fit and element alignment.  Check racking mechanism.

	4.4 Grounding Electrode System (TESTING TO BE PERFORMED BY THE TESTING organization)
	A. Visual and Mechanical Inspection (NETA ATS 7.13.1)
	1. Perform all standard visual and mechanical inspections
	2. Bolted electrical connections shall be verified by use of a torque wrench

	B. Electrical Tests (NETA ATS 7.13.2)
	1. Perform fall-of-potential on grounding electrode system.


	4.5 Thermographic Survey (TESTING TO BE PERFORMED BY THE TESTING organization)
	A. Perform a thermographic survey in accordance with NETA-ATS on the following equipment:
	1. Switchboards
	2. Distribution Panels
	3. Panelboards
	4. Dry type transformers
	5. Enclosed circuit breakers, 100 ampere and larger
	6. Disconnect switches, 100 ampere and larger
	7. UPS & maintenance bypass
	8. Automatic transfer switches

	B. The initial survey shall be conducted after the building is completed, all building systems are operating normally and all owner furnished data processing equipment has been installed and is operational.
	C. A second follow up survey shall be conducted within 12 months after the initial survey.  This survey shall be conducted during a period of maximum loading during the cooling season.

	4.6 TESTING TO BE PERFORMED BY THE contractor
	A. Emergency Lighting Tests
	1. Open lighting panel main circuit breaker to verify proper operation of all emergency lighting battery units.  Adjust position of lighting heads as required and replace defective equipment.  Operate battery systems for emergency lighting without pow...

	B. Voltage Adjustment:
	1. Measure the plant voltage with the plant operated at both no load and at nominal load at the following locations:
	a. Main Distribution Switchboard
	b. Each panelboard bus
	c. Adjust all transformer taps to bring the no-load voltage to nominal voltage
	d. After all adjustments have been made, re-measure all voltages.



	4.7 TESTING TO BE PERFORMED with a MANUFACTURER’S REPRESENTATIVE
	A. The following equipment shall inspected, adjusted, energized and operated by a service technician who is trained and authorized by the equipment manufacturer.  Upon completion of startup, provide the manufacturer's written certification that the eq...
	B. Emergency Generator and Automatic Transfer Switches
	1. On site acceptance testing shall be performed in accordance with NFPA 110, Standard for Emergency and Standby Power Systems.
	2. Prior to startup, the Contractor shall complete all visual and mechanical inspections recommended by NETA ATS-2009 7.22.1 and 7.22.3.
	3. Tests shall be performed at 100 % generator kW rating.  The Contractor shall provide all necessary load banks to conduct acceptance tests.
	4. All protective devices and control functions shall be set and adjusted.

	C. Uninterruptible Power Supply
	1. Prior to start up the Contractor shall complete visual and mechanical inspections recommended by NETA ATS-2009 7.22.2, Items 1 through 5.  Complete Item 7 by use of torque wrench.
	2. Refer to Specification 263353, Static Uninterruptible Power Supplies for additional requirements.





	260913 - Emergency Power Off Controller (EPOC) -TMD5-MUB-Phase D
	Part 1 -  general
	1.1 SCOPE
	A. Furnish and install a control panel to interface automatic shut down of the HVAC and Electrical Systems in the server room (data center) from the EPO and Clean agent fire suppression system.

	1.2 MANUFACTURER
	A. The EPOC shall be a TripMaster XL (Vendor P/N “TM-XL), as manufactured by Darwell Integrated Technologies, Inc (D.i.T, Inc), or equal

	1.3 RELATED SECTIONS
	A. Related Sections include the following:
	1. Section 263353-Static Uninterrupted Power Supply


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.

	D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 OPERATION
	A. The EPOC shall be mounted in a secure, indoor location.  The EPOC once installed and wired will operate as follows:
	1. When a remote EPO switch is pressed or an Emergency Power Off signal from the fire suppression system is received the EPOC will capture the EPO request and latch the emergency shutdown request.  An indicating LED will light showing the EPO shutdown...
	2. All EPO output relays will make, thereby shutting down all connected power and facility equipment loads.
	3. The EPO output relays will remain closed until the EPO Reset switch is depressed on the face of the EPOC.
	4. Once reset the EPO output relays will return to the normal condition until another remote EPO switch is pressed.



	Part 2 -   PRODUCT
	2.1 CONTROLLER
	A. The EPOC will include 20 Form “C” non-powered relay contacts for emergency power off control of facility equipment.  A maintenance manual override should be provided for each EPO output to prevent operation of the output.
	B. There shall be up to four terminals for remote EPO switch inputs.  A remote EPO reset shall be provided.  12 volts DC power shall be provided to operate lamps in remote EPO switches.
	C. An EPO Inhibit key lock switch will be provided to disable EPO output relays while maintenance is being performed on the EPO system.  An LED will indicate the EPOC is in the Inhibit condition.
	D. The EPOC shall be provided with battery backup for operation during power outage.  They will be charged by the EPOC’s power supply.
	E. The EPOC shall be provided with a built-in EPO Time Delay, (TD).  The TD will time out when the remote EPO switch is activated.  The TD shall be user adjustable for 1 – 10 seconds.  No EPO output relays will make and lock until after the programmed...

	2.2 REMOTE EPO SWITCH (REPO)
	A. EPO system shall be provided with remote EPO switch shall be Tripmaster XL REPO, quantity as shown on drawings.
	B. REPO specifications:
	a. Locking push button with twist-to-return reset operation.
	b. Two Form “A” normillay open contact rated 40Amps at 24Vac.

	C. REPO shall be provided with protective cover to prevent incidental contact.


	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. All wiring and installation shall comply with national and local electrical codes and manufactures requirements.  All manufacturer minimum clearances shall be observed.

	3.3 Training
	A. Contractor shall provide Owner with training of EPO controller to demonstrate all normal functions of the controller.



	261219.10 Three-Phase Pad-Mounted Distribution Transf -TMD5-MUB-Phase D
	262213 - Transformers -TMD5-MUB-Phase D
	SECTION 26 22 13 – TRANSFORMERS
	Part 1 -  GENERAL
	1.1 SCOPE
	A. Provide Candidate Standard Level (CSL) 3 transformers as indicated on the drawings and specified herein.
	B. Related work specified elsewhere:
	C. General Provision - Section 260501
	D. Grounding and Bonding - Section 260526

	1.2 REFERENCES
	A. FEDERAL REGISTER – US Department of Energy, Office of Energy Efficiency and Renewable Energy. 10 CFR Part 430, July 29, 2004. Energy Conservation Program for Commercial and Industrial Equipment: Energy Conservation Standards for Distribution Transf...
	B. ANSI/NEMA ST 20  - Dry Type Transformers for General Applications.
	C. EPACT 2005 - United States Energy Policy Act 2005 / NEMA TP1 - Guide for Determining Energy Efficiency for Distribution Transformers
	D. ANSI/NEMA TP-2 – Standard Test Method for Measuring Energy Consumption of Distribution Transformers
	E. ISO 9000:2000 – International Standards Organization - Quality Management System

	1.3 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Product Data:  Provide information for each type of product specified.
	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	E. Submitted product data shall include the following:
	1. Copy of ISO 14001:2004 Certification
	2. Insulation system impregnate data sheet as published by supplier.
	3. Construction details including enclosure dimensions, kVA rating, primary & secondary nominal voltages, voltage taps, BIL, unit weight
	4. Basic Performance characteristics including insulation class, temperature rise, core and coil materials, impedances & audible noise level, unit weight.
	5. Inrush Current (typical 3 cycle recovery).
	6. Short Circuit Current data:
	a. Primary (Sym. O/P S/C) & Secondary (L-N/G S/C)

	7. Efficiency Data
	a. No load and full load losses per NEMA ST20
	b. Linear load Efficiency data @ 1/6 load
	c. Linear load efficiency data @ 1/4, 1/2, 3/4 & full load
	d. Linear Load Efficiency @ 35% loading tested per NEMA TP-2.
	e. Efficiency under K7 load profile at 15%, 25%, 50%, 75%, 100% of nameplate rating.


	F. Description of manufacturer’s factory nonlinear load test program
	G. Factory ISO 9001 procedure describing nonlinear load test program
	H. Meter and CT details including model, accuracy, serial numbers and calibration information.
	I. Copy of Linear & Nonlinear load test report for a representative 75kVA transformer
	J. 25 year Product Warranty Certificate

	1.4 MANUFACTURER’S FACTORY NONLINEAR LOAD TEST PROGRAM
	A. The nonlinear load bank shall consist of a phase-neutral loading with a k-4 profile, representative of a mix of typical commercial equipment.
	B. Meters and CTs shall both be revenue class accurate.  CTs shall be operated within their approved accuracy loading range. Dual meters shall gather simultaneous primary and secondary energy and harmonic data.  Meter and CT details including model, a...
	C. Efficiency:   Measurements shall be taken at multiple load levels and plotted to show compliance with specification and correlation to the designed efficiency curve.
	D. Efficiency shall be determined purely by measurements using method and instrumentation per NEMA TP-2 Standard. Other methods are not acceptable.
	E. Harmonic data including current and Voltage THD at the different load levels shall be included with the test report.

	1.5 WARRANTY
	A. Transformer shall carry a 25-year pro-rated warranty, which shall be standard for the product line.

	1.6 COMMERCIAL PRODUCT
	A. Transformer shall be a standard item in the manufacturer’s catalog.


	Part 2 -  products
	2.1 Transformers
	A. Copper-wound, 3-phase, common core, ventilated, dry-type, isolation transformer built to NEMA ST20 and relevant NEMA, UL and IEEE standards; 200% rated neutral; 60Hz rated; Transformers 750 kVA and less, 600 volt primary and less, shall be U.L. and...

	2.2 Insulation System
	A. Shall be NOMEX-based with an Epoxy Co-polymer impregnant for lowest environmental impact, long term reliability and long life expectancy
	B. Class: 220 degrees C
	C. Impregnant Properties for low emissions during manufacturing, highest reliability and life expectancy
	D. Epoxy co-polymer
	1. VOC: less than 1.65 lbs/gal  (low emissions during manufacturing)
	2. Water absorption (24hrs @25C): less than 0.05% (superior insulation, longer life)
	3. Chemical Resistance: Must have documented excellent performance rating by supplier
	4. Dielectric Strength: minimum of 3200 volts/mil dry (for superior stress, overvoltage tolerance)
	5. Dissipation Factor: max. 0.02 @25C to reduce aging of insulation, extending useful life
	6. Operating Temperature Rise: 130 degree C in a 40 degree C maximum ambient
	7. Noise levels: Per NEMA ST-20

	E. Production Test every unit.
	F. UL Listed & Labeled K-Rating: K-4 or higher
	G. Maximum No Load Losses shall not exceed:
	1. 15kVA:  70W
	2. 30kVA: 125W
	3. 45kVA:  150W
	4. 75kVA: 200W
	5. 112.5kVA: 250W
	6. 150kVA:  330W
	7. 225kVA: 480W
	8. 300kVA:  600W
	9. 500kVA: 850W
	10. 750kVA: 1400W

	H. Efficiency at 1/6 loading shall meet or exceed:
	1. 15kVA: 97.0%
	2. 30kVA: 97.1%
	3. 45kVA:  97.8%
	4. 75kVA: 98.1%
	5. 112.5kVA: 98.4%
	6. 150kVA:  98.4%
	7. 225kVA: 98.4%
	8. 300kVA:  98.5%
	9. 500kVA: 98.8%
	10. 750kVA: 98.8%

	I. Shall meet or exceed DOE 10 CFR Part 430 CSL 3 Efficiency requirement, tested per NEMA TP-2:
	1. 15kVA: 97.6%
	2. 30kVA: 98.1%
	3. 45kVA:  98.3%
	4. 75kVA: 98.6%
	5. 112.5kVA: 98.8%
	6. 150kVA:  98.9%,
	7. 225kVA: 98.9%
	8. 300kVA:  99.0%
	9. 500kVA: 99.1%
	10. 750kVA: 99.2%

	J. Efficiency under k-4 nonlinear load at 25% of nameplate rating:
	1. 15kVA:  97.6%
	2. 30kVA: 97.8%
	3. 45kVA:  98.1%
	4. 75kVA: 98.4%
	5. 112.5kVA: 98.7%
	6. 150kVA:  98.7%
	7. 225kVA: 98.7%
	8. 300kVA:  98.8%
	9. 500kVA: 99.0%
	10. 750kVA: 99.0%

	K. Voltage Taps: For transformers 30kVA-300kVA, provide two 2-1/2% full capacity taps above and below nominal primary voltage. For transformers 15kVA and smaller as well as 500kVA and larger provide one 5% full capacity tap above and below nominal pri...
	L. Impedance: Between 3.5% and 5.8% unless otherwise noted.
	M. Enclosure type: Ventilated NEMA 1, indoor sprinklerproof
	N. Copper Terminals for lug connections
	O. Maximum Footprint for 130 degree C rise model in a NEMA 1 enclosure:
	1. 17” Wide x 17” Deep x 27” High for 15kVA.
	2. 26” Wide x 18” Deep x 30” High for 30kVA, 45kVA
	3. 33” Wide x 22” Deep x 40” High for 75kVA, 112.5kVA
	4. 38” Wide x 28” Deep x 52” High for 150kVA
	5. 38” Wide x 32” Deep x 52” High for 225kVA, 300kVA
	6. 52” Wide x 38” Deep x 61” High for 500kVA
	7. 63” Wide x 46” Deep x 67” High for 750kVA

	P. Transformer Options
	1. Electrostatic Shield:  Each winding is independently single shielded with a full-width copper electrostatic shield
	2. Surge Protection Device:  UL 1449 listed, with EMI/RFI Filtering. Rating: 80kA/mode

	Q. Provide one or more integrated infrared scanning windows as required, in order to permit the thermal scanning of all transformer primary and secondary feeder terminations without requiring opening of the transformer enclosure or exposure to live pa...
	R. The core of the transformer shall be visibly grounded to the enclosure by means of a flexible grounding conductor sized in accordance with applicable standards.
	S. Transformer windings shall be copper.
	T. Sound levels shall be guaranteed by the manufacturer not to exceed NEMA Standard sound levels for each KVA range.
	U. Transformers shall be as manufactured by Powersmiths International Corp. (“eSaver-C3L” Series), or equal approved.


	Part 3 -  execution
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Mount transformers on floor, to wall or suspended from the structure above as indicated on the plans.
	B. Do not install transformer ventilation openings closer than 12-inches from any wall surface or other surface.  Examine areas and conditions under which transformers are to be installed.  Notify Architect/Engineer of conditions detrimental to proper...
	C. Provide all the necessary steel supports required.  For transformers suspended from above, mount by trapeze method utilizing threaded rods secured to the structure, metal channel and mounting brackets.
	D. Cushion mount transformers on rubber vibration isolators.  Primary and secondary connection shall be terminated with 24" long flexible metal conduits.
	E. Ground all transformers in accordance with Grounding Specifications, and applicable NEC sections.
	F. Adjust taps to compensate for 460V primary where applicable.

	3.3 Testing
	A. Perform continuity tests for primary phase to phase connections, secondary phase to phase connections and secondary phase to ground connections.  Continuity test values shall reasonably approximate manufacturer's values (generally below 20 OHMS).
	B. Perform primary to ground and primary to secondary winding and secondary to ground, if applicable, insulation tests.  Insulation resistance test values shall be immediately reported to Engineer.
	C. Measure all primary and secondary voltages both under no load and full load conditions.  Transformer taps shall be adjusted to reasonable maintain secondary voltages under full load conditions without excessive secondary voltage rise under no load ...




	262416 - Panelboards -TMD5-MUB-Phase D
	SECTION 26 24 16 - PANELBOARDS
	Part 1 -  GENERAL
	1.1 SCOPE
	A. Provide panelboards in accordance with the Contract Documents.  This section covers the following:  600V, 3 phase, 4 wire, 277/480V power distribution panelboards when not integral to unit substation or serving as service entrance.
	B. 480V, 3 phase, 4 wire, 277/480V lighting and appliance panelboards.
	C. 240V, 3 phase, 4 wire, 120/208V lighting and appliance panelboards.
	D. UL labeled and rated for service voltage, supplied with protective devices as schedule on drawings, dead-front construction with mains of ampere rating specified on drawings.

	1.2 Related Work Specified Elsewhere
	A. General Provisions - Section 26 05 01
	B. Panel Schedules - On Drawings
	C. Grounding and Bonding – 26 05 26
	D. Electrical Identification-26 05 53

	1.3 references
	A. The panelboard(s) and circuit breaker(s) referenced herein are designed and manufactured according to the latest revision of the following specifications.
	1. NEMA PB 1 - Panelboards
	2. NEMA PB 1.1 - Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 600 Volts or Less.
	3. NEMA AB 1 - Molded Case Circuit Breakers
	4. UL 50 - Enclosures for Electrical Equipment
	5. UL 67 - Panelboards
	6. UL 489 - Molded-Case Circuit Breakers and Circuit Breaker Enclosures
	7. CSA Standard C22.2 No. 29-M1989 - Panelboards and Enclosed Panelboards
	8. CSA Standard C22.2 No. 5-M91 - Molded Case Circuit Breakers
	9. Federal Specification W-P-115C - Type I Class 1
	10. Federal Specification W-C-375B/Gen - Circuit Breakers, Molded Case, Branch Circuit And Service.
	11. Federal Specification W-C-865C - Fusible Switches
	12. NFPA 70 - National Electrical Code (NEC)
	13. ASTM - American Society of Testing Materials
	14. IBC – International Building Code – Seismic compliance requirements
	15. NFPA 5000 – NFPA Building Code – Seismic compliance requirements
	16. ASCE 7 – American Society of Civil Engineers, Minimum Design Loads for Buildings and Other Structures – Seismic compliance requirements.


	1.4 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Product Data:  Provide information for each type of product specified.
	D. Shop Drawings:   Submit shop drawings indicating equipment dimensions, bus bracing, list of component devices and arrangement, finish, trim types and nameplates.
	E. Maintenance data.
	F. Warranties:  Sample warranties.
	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS


	1.5 warranty
	A. Manufacturer shall warrant specified equipment to be free from defects in materials and workmanship for eighteen (18) months from the date of purchase.


	Part 2 -  products
	2.1 POWER DISTRIBUTION PANELBOARDS
	A. I-LINE Circuit Breaker Distribution Panelboard
	1. Interior
	2. Group mounted circuit breakers through 1200A
	a. Circuit breaker(s) shall be group mounted plug-on with mechanical restraint on a common pan or rail assembly.
	b. The interior shall have three flat bus bars stacked and aligned vertically with glass reinforced polyester insulators laminated between phases.  The molded polyester insulators shall support and provide phase isolation to the entire length of bus.
	c. Circuit breakers equipped with line terminal jaws shall not require additional external mounting hardware.  Circuit breakers shall be held in mounted position by a self-contained bracket secured to the mounting pan by fasteners.  Circuit breakers o...
	d. Line-side circuit breaker connections are to be jaw type.

	3. All unused spaces provided, unless otherwise specified, shall be fully equipped for future devices, including all appropriate connectors and mounting hardware.


	2.2 Lighting and appliance panelboards
	A. Panelboard bus structure and main lugs or main breaker shall have current ratings as shown on the panelboard schedule.
	B. Each panelboard, as a complete unit, shall have a short circuit current rating equal to or greater than the integrated equipment rating shown on the panelboard schedule.  Panelboards shall be marked with their maximum short circuit current rating a...
	C. Panelboards shall be minimum 20" wide unless noted otherwise.
	D. The distribution panelboard interior assembly shall be dead front with panelboard front removed.  Main lugs or main breakers shall be equipped with safety barriers.
	E. CABINETS AND BOXES
	1. National Electrical Code gauge steel, completely galvanized or bonderized with gutter size prescribed by Code as minimum.
	2. Finish or flush cabinet exterior and interior shall be manufacturers standard, over rust inhibiting primer.
	3. Provide lug welded or brazed to panelboard box for connection of feeder ground wire (and ground bushing).

	F. Enclosures:
	1. Type 1 Boxes:
	a. Boxes shall be hot-dip zinc galvanized steel constructed in accordance with UL 50 requirements. Unpainted galvannealed steel is not acceptable.
	b. Boxes shall have removable endwalls with knockouts located on one end. Boxes shall have welded interior mounting studs. Interior mounting brackets are not required.

	2. Type 1 Fronts:
	a. Front shall meet strength and rigidity requirements per UL 50 standards. Front shall have ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.
	b. Fronts shall be hinged one-piece with door. Mounting shall be as indicated on schedules on the Drawings.
	c. Panelboards rated 250 amperes and below shall have mono-flat fronts with concealed door hinges and trim screws. Front shall not be removable with the door locked. Panelboards rated above 250 amperes shall have vented fronts with concealed door hing...
	d. Front shall have flat latch type lock with catch and spring loaded stainless steel door pull. Lock assemblies shall be keyed alike. One key shall be provided with each lock. A clear plastic directory card holder shall be mounted on the inside of door.

	3. Types 3R, 5, and 12:
	a. Enclosures shall be constructed in accordance with UL 50 requirements. Enclosures shall be painted with ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.
	b. Doors shall be gasketed and equipped with a tumbler type vault lock and two additional quarter turn fasteners on enclosures 59 inches (1499 mm) or more in height. Lock assemblies shall be keyed alike. One key shall be provided with each lock. A cle...
	c. Maximum enclosure dimensions shall not exceed 21 inches (533 mm) wide and 9.5 inches (241 mm) deep.


	G. TRIM AND DOORS
	1. National Electric Code gauge steel, finished as described in previous paragraphs, shall hinge away on one side exposing all wiring gutters completely and secured by screws on the other side.
	2. Doors are to be flush with concealed hinges with flush catch and lock.  Provide two (2) keys per panel.  Keys for all panels on project to be alike.  Fusible panelboards shall be furnished without doors.
	3. Door shall be provided with interior metal framed directory holder.

	H. INTERNAL MOUNTING AND BUSING
	1. Assembly of branch circuit units and plated buses on rigid back pan arranged to permit removal of any unit without disturbing adjacent units, with copper bus.
	2. Copper bus to be plated.
	3. Provide main and branch connections as indicated in schedule on plans.  Capacities of bus cross section based on UL standards with maximum temperature rise of 30C above a 40 ambient.
	4. Provide appropriate bus work with blank plates for circuits marked "space", "future space" or words to that effect; and provide all details required to connect future circuit breakers.
	5. Main buses and back pan are to be arranged so branch circuit breakers of indicated frame size may be added or changed without machining, drilling, tapping, or altering bus connection details.
	6. Circuits on panelboards to be arranged for sequence phasings.  Furnish separate main lugs for each conductor and secure to bus bars by stud bolts.  Use two bolts for all lugs for conductors #2-0 and larger.
	7. Provide copper ground bus, electrically and mechanically connected to the box (and ground lug) and equipped with separate UL approved type terminals for each branch circuit of 30 amperes and over ampacity.


	2.3 MOLDED CASE CIRCUIT BREAKERS
	A. Circuit breakers shall be of the indicating type providing "ON", "OFF", and "TRIPPED" positions of the operating handle.  When the breaker is TRIPPED, the handle shall assume a position between the "ON" and "OFF" positions.  Breakers shall be of th...
	B. Circuit breakers shall be Bolt-On type.
	C. Two and three pole breakers shall be the common trip type.  Handle extensions providing common manual operation will not be acceptable.
	D. Circuit breakers 225-ampere frame and below shall be thermal-magnetic trip units and inverse time-current characteristics.
	E. Circuit breakers with 400 ampere or larger frame sizes shall be true RMS solid state digital trip with interchangeable trips units.
	F. An adjustable trip setting dial mounted on the front of the trip unit, or interchangeable ratings plugs shall establish the continuous trip ratings of each circuit breaker. Rating plugs shall be fixed or adjustable as indicated. Rating plugs shall ...
	a. Adjustable long-time setting (set by adjusting the trip setting dial or rating plug)
	b. Adjustable short-time setting and delay with selective curve shaping
	c. Adjustable instantaneous setting
	d. Adjustable ground fault setting and delay

	G. The microprocessor-based trip unit shall have both powered and unpowered thermal memory to provide protection against cumulative overheating should a number of overload conditions occur in quick succession.
	H. When the adjustable instantaneous setting is omitted, the trip unit shall be provided with an instantaneous override.
	I. Where internal ground fault protection is specified, adjustable settings shall not exceed 1200 amperes. Provide neutral ground fault sensor for four-wire loads.
	J. Breakers shall have built-in test points for testing the long-time delay, instantaneous, and ground fault functions of the breaker by means of a test set.
	K. Provide locking tabs on all circuit breakers serving emergency lighting, fire alarm control panel and other emergency or critical equipment.  Provide to the Owner 10 spare locking tabs.
	L. Circuit breakers shall be fully rated for the interrupting capacity indicated for the panelboard.  Where required circuit breaker frame amps is not listed at the minimum interrupting capacity, a listed circuit breaker with a higher interrupting cap...
	M. Where a circuit breaker is serving an air conditioning unit with multiple motors, breaker shall be "HACR" type.
	N. Where a circuit breaker is serving lighting fixtures, the breaker shall be rated for switching duty.  Where serving HID light fixtures, they shall be so rated.

	2.4 PANEL DIRECTORIES
	A. Provide the following information on all panel directories:  Panel designations such as; Critical Power, Power Panel or Lighting Panel distribution source, and feeder size on top of directory card.
	B. Sample:  Lighting Panel LP/1,  208/120V ESSENTIAL, Feeder Switch=100 Amp located on existing H.S. Brd., Feeder Size - (4)- #2, (1)- #6 Grnd. in 1-1/2" cond.
	C. In addition, all panel branch circuits are to be properly identified.


	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Panelboards shall be installed where indicated, plumb, level and true and shall be rigidly supported independently of conduits with supporting devices as required.
	B. Prior to installing recessed panelboards, verify that the wall is of sufficient depth to completely cover the back box on all sides.
	C. All panelboards shall be grounded in accordance with the NEC and Section 16450.
	D. At all recessed panelboards, provide (1) 1-1/4" empty conduit for future branch circuits in the wall from the panelboard to the ceiling cavity above cap.
	E. Installation of adjacent panelboards shall be such that top trims are level and at the same height.
	F. Where two (2) section panels are required, bolt boxes together to form one unit.  Trim shall be two-piece construction with doors of equal size over each section.
	G. Wiring in panelboards shall be fanned into the circuit breakers in a neat workmanlike manner and neatly secured together with plastic tie wraps.
	H. Cables installed in wiring gutters of panelboards shall be neatly bundled, routed, and supported.  Minimum bending radii as recommended by the wire and cable manufacturer shall not be reduced.
	I. Circuit numbers on the drawings are for identification only and do not indicate the position in the panelboard.  Connect the circuits with the lightest loads and the receptacle circuits near the top of panel and more heavily loaded circuits near th...
	J. In addition to any spare conduits shown, provide 1 3/4" empty conduit for each 4 spare circuits or fraction thereof from all panels recessed in walls or partitions to the hung ceiling immediately adjacent, or just below.  Terminate conduits in bush...



	End of section 26 24 16

	262726 - Wiring Devices, and Plates -TMD5-MUB-Phase D
	SECTION 26 27 26 - WIRING DEVICES, AND PLATES
	Part 1 -  GENERAL
	1.1 SCOPE
	A. Provide all wiring devices complete with cover plates as shown on the Drawings and in accordance with the Contract Documents.
	B. Provide outlet boxes of proper type and size in accordance with the National Electrical Code and as specified herein for making connections, mounting devices or lighting fixtures, and connecting miscellaneous equipment.
	C. Make provisions for telephone and data outlet wiring as shown on drawings and specified herein.

	1.2 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data:  Submit manufacturer’s technical data for each component of system specified, including product specifications and installation instructions.
	1. Product Data:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance with spe...

	C. Shop Drawings:  Included plans, elevations, sections, details, penetrations, terminations, fasteners and attachments to other work.
	D. Samples:  for each product provide color and texture samples requested by Architect.
	1. Initial Selection:  Submit manufacturer’s color sheets and small-scale samples indicating manufacturer’s full range of colors and textures for selection by Architect.
	2. Verification:  Submit 8-inch x 8-inch samples for each finish, color and texture selected; prepare samples using same tools and techniques intended for actual work.

	E. Field quality-control test reports.
	F. Product certificates and test reports.
	G. Research  / evaluation reports.
	H. Maintenance data.
	I. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post – consumer content.
	2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	J. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	K. Quality Control Submittals:
	1. Qualifications Certification:  Submit written certification or similar documentation signed by applicable subcontractor, Prime Contractor and manufacturer indicating compliance with applicable “Qualifications” requirements specified below.
	2. Installer Experience Listing:  Submit list of completed projects using products proposed for this Project, including owner’s contact and telephone number for each project, demonstrating compliance with requirements specified below.



	Part 2 -  PRODUCTS
	2.1 BOXES
	A. Provide boxes of sufficient size to accommodate the number of conductors entering the box and all devices, clamps, etc. as required by the National Electrical Code.  Do not use box extensions to provide wiring space required by the NEC.
	B. Boxes, where concealed, shall be of one piece sheet steel (not sectional), galvanized construction, square or rectangular, with the proper size knockouts for the conduits.
	C. Boxes concealed in tile or masonry block shall be provided with approved covers with square corners and depth to suit the thickness of the wall of the tile or block.  Style of ring shall match device and finish plates to be installed.
	D. Sheet steel boxes shall not be used for exposed conduit work, not in exterior or interior wet location conduit work.  Where conduits run exposed or in wet locations, all outlet boxes shall be cast metal with suitable gasketted covers and fittings.
	E. Boxes for ceiling outlets, which receive fixtures shall have fixture studs permanently fastened to the box construction.
	F. Boxes located in classified or hazardous areas shall be approved and listed for the application.

	2.2 RECEPTACLES
	A. Unless otherwise specified, specification grade, 3-wire NEMA and ANSI self-grounding type UL labeled 20A, 125 volts.
	B. Approved Manufacturers and Catalog Numbers:   Leviton, Bryant, Hubbell or equal
	C. Receptacle height, 1'-6" A.F.F. unless otherwise noted.  Where baseboard radiation is installed, coordinate with approved shop drawings.  When 18" height cannot be maintained, obtain approval from the Architect.
	D. Receptacle color shall be as specified/selected by architect.

	2.3 SWITCHES
	A.  Specification Grade, flush mounting, UL labeled, 20A, 120-277 volts, as manufactured by Hubbell, or equal.
	B. Fan timer switch:  Spring would, flush wall mount, 0-6 Hour time cycle, without Hold feature, with scaled face plate, Intermatic or equal.
	C. Switch mounting height, 3'-6" A.F.F., unless otherwise noted.
	D. Receptacle color shall be as specified/selected by architect.

	2.4 PLATES
	A. Device plates in finished areas shall be satin finished stainless steel non-magnetic type 302/304.
	B. Acceptable manufacturer's of device plates for standard boxes shall be Mulberry, Bryant, Hubbell, Leviton or equal.
	C. At surface mounted devices in cast boxes use sheet steel type cover plates, Appleton FSK series or Raco 800 series.
	D. Weatherproof device plates for standard sheet metal boxes shall be double spring loaded cast aluminum lift covers as manufactured by Crouse-Hinds #4500, or Hubbell #5205.  At "FS" boxes, plates shall be Crouse-Hinds #4500FS, Hubbell #5206 or equal.
	E. Where two or more devices are installed at one location, they shall be mounted under a common plate.


	Part 3 -  execution
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. The drawings indicate approximate locations of outlets and equipment.  Verify all door swings prior to roughing for switches.  Review all locations with the Owner's Representative.
	B. Locate boxes so that they will be readily accessible.  Boxes over suspended ceiling systems are considered readily accessible if removal of the ceiling tile permits ready access to such boxes.
	C. Boxes are to be installed concealed in hollow walls and in all new masonry walls except as noted otherwise.  In unfinished utility room outlet boxes may be exposed.
	D. Flush outlet boxes shall be set true and flush with the finished surface.  Where walls have plaster finish, boxes shall be set accordingly, and shall be provided with plaster covers where required.
	E. Flush boxes in concrete block walls shall be set at the intersection of two mortar joints so that only a corner need be cut from the masonry unit.
	F. Boxes on opposite sides of partitions shall be staggered.  Back-to-back outlets and through-the-wall outlets are not permitted.
	G. Devices grouped at one location shall be ganged together.  Provide barriers between different systems and between adjacent devices when the voltage between adjacent exposed live parts exceeds 300V to ground.
	H. All boxes shall be securely fastened in place to ensure electrical continuity and not be supported by conduits.  Where additional supports, brackets, hangers, clamps, etc. are required, furnish and securely install same.
	I. Coordinate as necessary to interface installation of wiring devices with other work.  For outlets mounted above furniture or cabinetry, coordinate location and mounting heights with built-in units.  Adjust outlet mounting height to agree with requi...
	J. Install wiring devices only in electrical boxes that are clean and free from excess building materials, dirt, and debris.
	K. Properly align and plumb all devices and plates.  Plates shall sit flat against wall and tight against device surface without strain on plate.
	L. Devices, installed outdoors or in wet or damp areas subject to weather, spray, etc.; adjacent to toilet room sinks; or where indicated on the drawings shall be a ground fault receptacle or shall be protected by a ground fault interrupting circuit b...




	262816 - Disconnect and Enclosed Circuit Breakers -TMD5-MUB-Phase D
	section 26 28 16 - disconnect and enclosed circuit breakers
	Part 1 -  GENERAL
	1.1 RELATED SECTIONS
	A. Disconnects are to be furnished and installed by the Electrical Contractor unless otherwise noted.

	1.2 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.



	Part 2 -  PRODUCTS
	2.1 DISCONNECT SWITCHES
	A. General:  Where required by Code and/or noted on drawings, provide heavy duty safety switch (fused or unfused as required and/or indicated) or Motor Circuit Protector, to disconnect all circuit wiring to motors or appliances.
	B. Provide enclosed disconnect switches that meet the requirements of NEMA KS l and UL 98.
	C. Fusible type enclosed switch shall be Heavy Duty type. Provide with each switch:
	1. Positive pressure fuse clips.
	2. Fuses as specified.

	D. Non-fusible type enclosed switches shall be Heavy Duty type.
	E. Enclosed switches shall be  600 volt rated for the horsepower and amperage as indicated on the Contract Drawings.
	F. Provide enclosed disconnect switches with the number of poles and of the type indicated on the Contract Drawings.
	G. Provide with ground kit. Ground kit may be field installed.
	H. Enclosure:
	1. Provide enclosures consisting of a box and cover conforming to the requirements of NEMA 250 and of the type indicated or scheduled on the Contract Drawings.
	2. Indoor:  NEMA 1 enclosures unless noted otherwise.
	3. Outdoor:  NEMA 3R rain-tight.
	4. In wet, washdown or damp areas:  NEMA 4.
	5. In hazardous areas:  Match area classification.
	6. If not otherwise specified, provide enclosures conforming to the requirements of NEMA 250, type 1 for dry locations and NEMA 4X for outdoor or wet locations.
	7. Unless otherwise indicated on the Contract Drawings, NEMA 4X enclosures shall be stainless steel.
	8. External operating handle pad locking provisions in the off position interlocked with the switch mechanism to prevent normal opening of the cover unless the switch is off with interlock bypass or defeat mechanism for inspection and maintenance by q...

	I. Material:
	1. Construct enclosures of code gauge sheet steel per the requirements of UL 98.

	J. Finish:
	1. Apply a rust-inhibiting phosphate coating to the enclosure’s sheet steel, and then finish the enclosure in gray baked enamel.
	2. Provide a permanent label with the manufacturer's switch type, catalog number, and horsepower rating on the enclosure.

	K. Switch Mechanism:
	1. Provide a visible blade quick-make, quick-break operating handle and switch mechanism integral to the box or body, not the cover.
	2. Provide dead front construction with line terminal shields and arc suppressors.  Provide defeatable interlocks to prevent an unauthorized opening of the switch enclosure when the switch is in the ON position.
	3. Provide the means to positively padlock the switch in the OFF position.
	4. Provide a switch designed so that the switch blades are visible in the OFF position when door is open.
	5. Provide UL-listed switch lugs for front removable copper cables and terminals rated for 75 degree C wiring.

	L. Fuses:
	1. Provide fuses rated for the voltage and amperage as indicated on the Contract Drawings.
	2. For non-motor loads, provide UL Class RK1 single element, fast-acting type fuses.
	3. For motor, welder, and transformer loads, provide UL Class RK5 dual element, time-delay type fuses.
	4. Acceptable Manufacturers:
	5. Cooper Bussman
	6. UL Class RK1: Limitron(.
	7. UL Class RK5: Fusetron(.
	8. Gould-Shawmut.
	9. Or Approved Equal.

	M. Provide one set of spare fuses for each point of use.

	2.2 MANUFACTURES
	A. Subject to compliance with Specification requirements:
	1. Eaton/Cutler Hammer
	2. General Electric
	3. Square D
	4. Siemens
	5. Or approved equal


	2.3 Enclosed Molded-Case Circuit-Breakers:
	A. Provide quick make-quick break, unit type molded-case circuit breakers.
	B. Provide circuit breakers with the voltage rating, interrupting ratings, poles and trip setting as indicated on the Contract Drawings.
	C. Provide factory-installed accessories as indicated and specified.
	D. All terminals shall be suitable for copper conductors and shall be rated 75 degrees C.
	E. Trip Units
	1. Circuit breakers less than 400 ampere trip shall be provided with thermal magnetic trip units.
	2. Circuit breakers with 400 ampere trips and greater shall be provided with true RMS electronic digital trip units with the following adjustments:
	3. Long time pick up
	4. Long time delay
	5. Short time pick up
	6. Short time delay
	7. Instantaneous pick up

	F. Circuit breakers over 800 amp trip for use in 480/277 volt systems shall be provided with ground fault protection.  Where indicated on the Contract Documents, circuit breakers with lower trip ratings shall be provided with ground fault protection.

	2.4 Enclosures:
	A. Provide enclosures conforming to the requirements of NEMA 250.
	B. Indoor:  NEMA 1 enclosures unless noted otherwise.
	C. Outdoor:  NEMA 3R rain-tight.
	D. In wet, washdown or damp areas:  NEMA 4.
	E. In hazardous areas:  Match area classification.
	F. Provide enclosures sized to contain the circuit breaker and all other required items.
	G. Provide an interlock that prevents opening the enclosure door when the circuit breaker is in the “ON” position.
	H. Provide an interlock defeater, which requires a common hand-tool to operate.
	I. Provide a copper ground-bus or ground-stud.
	J. Provide each enclosure with an external operator that positively indicates the “ON”, “OFF”, and “TRIPPED” positions of the enclosed circuit breaker.


	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 installation
	A. Install in approximate location indicated on the drawings.  Support as required with steel channel or other suitable supports.
	B. Provide appropriate fuses for all fused switches and provide one spare set for each type provided.
	C. Coordinate with and assist the Mechanical Contractor(s) in checking rotation, running ampere values, overload heaters and general operation and performance.




	262913 - Motors and Starters -TMD5-MUB-Phase D
	SECTION 26 29 13 - MOTORS and MOTOR STARTERS
	Part 1 -  GENERAL
	1.1 RELATED SECTIONS
	A. Where noted on the drawings motors, enclosed combination starters, enclosed starters for HVAC equipment, are to be furnished by the Mechanical Subcontractor under Division 23 and Division 22 of these Specifications, except for panel mounted starter...
	B. Motors are to be installed by the Mechanical Subcontractor and wired by Electrical Contractor.
	C. Disconnect Switches and Enclosed Circuit Breakers where shown on the drawings shall be furnished and installed by the electrical contractor.
	D. Related Sections include the following:
	1. Section 26 28 16 Disconnects and Enclosed Circuit Breakers


	1.2 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.

	C. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	D. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.3 MOTOR INSTALLATION AND WIRING
	A. Install flexible liquid-tight conduit at all motor connections.  All motor circuits shall be equipped with separate green ground wire - See Section 260526.
	B. Do not terminate or fasten rigid conduit or EMT to motor frames, or bases.  Do not use connecting conduits to support starters and/or control enclosures.
	C. Wire motors and starters specified under Division 23, in accordance with coordinating wiring diagrams.  Do not use freehand field wiring diagrams or sketches.
	D. Electrical subcontractors shall be responsible for the installation of the proper size thermal overload, fuse, and/or circuit breaker protection of motors (3 overloads to be provided for 3 phase equipment).
	E. Upon completion of connections to any motor, and when all mechanical features permit, operate said motor and determine that its direction of rotation and method of operation are correct.  Take ammeter readings on all motor leads to determine starti...
	1. Proper value of heaters (overload protection) for thermal overload protection.
	2. Proper value of time delay fuses to provide safe motor operation without unnecessary blowing on starting currents but sized as close as possible to the steady state running current.
	3. Setting of adjustable instantaneous trips on circuit breakers to the minimum current value which will permit motor starting without nuisance tripping.



	Part 2 -  Products
	2.1 PRODUCTS
	A. Motors, enclosed combination starters, enclosed starters for HVAC equipment, are to be furnished by the Mechanical Subcontractor under Division 23 and Division 22 of these Specifications, except for panel mounted starters and motor control centers,...
	B. Manual Motor Starters:  Provide starters in NEMA Standard 250 Type 1 enclosure, unless indicated otherwise on the Drawings, and having the correct number of poles needed and sufficient horsepower, or fractional horsepower rating to operate the conn...
	C. Fractional Horsepower Manual Starters:  Starter consisting of a manually operated quick-make, quick-break toggle switch equipped with melting alloy type thermal overload relay.  Thermal unit sized or motor nameplate amperes and of one-piece constru...
	D. Acceptable Manufacturers:
	1. Square D Company
	2. Eaton Electric
	3. General Electric
	4. Siemens
	5. Or Approved Equal

	E. Combination Magnetic Motor Starter (Full Voltage):  Provide starter units as indicated on the Drawings and meeting the following requirements:
	F. Combination motor starters shall consist of a controller disconnecting means, magnetic motor starter, control power transformer, control relays and control pilot devices installed in a single enclosure.
	G. Magnetically held, electrically operated, three pole assemblies with arc extinguishing characteristics and double break silver-alloy renewable contacts meeting NEMA ICS 2.  Starters to accommodate three overload relay thermal units properly sized a...
	H. Provide a minimum of one normally open and one normally closed auxiliary contacts.
	I. Three pole melting-alloy-element block-type overload relays, trip-free hand reset.  Furnish thermal units.
	J. Circuit breakers of the magnetic trip type meeting NEMA AB 1.  Provide adjustment screw to simultaneously set the magnetic trip level of each individual pole with a single magnetic adjustment, with adjustment continuous throughout the trip range.  ...
	K. UL Listed short circuit rating not less than 35,000 amperes or as indicated on the Contract Documents.
	L. Pilot Devices- Unless otherwise shown on the Contract Drawings provide an       H-O-A selector switch and red and green pilot lights on the enclosure cover.  Pilot lights shall be LED type.
	M. Terminal Boards:  Provide each starter with an individual terminal board within the unit, completely accessible from the front, and so arranged that connection to starter can be made from the front with the starter in place.  Clearly mark terminals...
	N. Voltage:
	1. Control Voltage:  120 volts, using individual control transformers.  Control transformers having a capacity of 100VA minimum and be provided with primary and secondary fuses.

	O. Enclosure:  NEMA Standard 250 Type 12, unless indicated otherwise on the Drawings.  Construct enclosures of code gauge (UL 98) sheet steel treated with a rust-inhibiting phosphate and finished in gray baked enamel.
	P. NEMA 4X enclosures shall be stainless steel unless otherwise noted on the Contract Drawings.
	Q. Acceptable Manufacturers:
	1. Square D Company
	2. Eaton Electric
	3. General Electric
	4. Siemens
	5. Or Approved Equal



	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 installation
	A. Install in approximate location indicated on the drawings.  Support as required with steel channel or other suitable supports.
	B. Provide appropriate fuses for all fused switches and provide one spare set for each type provided.
	C. Coordinate with and assist the Mechanical Contractor(s) in checking rotation, running ampere values, overload heaters and general operation and performance.




	263213 - Natural Gas Engine Alternator Sets --TMD5-MUB-Phase D
	SECTION 26 32 13 – NATURAL GAS ENGINE ALTERNATOR SET
	Part 1 -  GENERAL
	1.1 DESCRIPTION OF SYSTEM & SITE
	A. Provide a fully enclosed weather proof and sound attenuated 400 kW/500kVA packaged engine-generator standby power system to supply electrical power at 480/277 Volts, 60 Hertz, 3 Phase, 4-wire.  The generator shall consist of a liquid cooled spark-i...

	1.2 references
	A. National Fire Protection Association (NFPA)
	1. NFPA 70       National Electrical Code
	2. NFPA 110    Standard for Emergency and Standby Power Systems

	B. National Electric Manufacturer’s Association (NEMA)
	1. NEMA MG-1    Motors and Generators

	C. Underwriters Laboratory (UL)
	1. UL 2200      Stationary Engine Generator Assemblies

	D. Institute of Electrical and Electronic Engineers
	1. IEEE 446 Recommended Practice for Emergency and Standby Power Systems for Commercial and Industrial Applications


	1.3 REQUIREMENTS OF REGULATORY AGENCIES
	A. An electric generating system, consisting of a prime mover, generator, governor, coupling and all controls, must have been tested, as a complete unit, on a representative engineering prototype model of the equipment to be sold.
	B. The generator set must conform to applicable NFPA requirements.
	C. The generator set shall be listed under Underwriters Laboratories listing (UL2200) for a stationary engine generator assembly.
	D. Spark-ignited generators are required to meet EPA emission guidelines.  Generator shall be pre-certified from the manufacturer.
	E. The generator set must be pre-certified to meet EPA federal emission requirements for stationary standby.

	1.4 RELATED SECTIONS
	A. Section 260530- Conduit, Boxes, Wireway and Fittings
	B. Section 260519- Wire, Cable and connectors.
	C. Section 260800- Start-up and Commissioning
	D. Section 262116- Panelboards

	1.5 MANUFACTURER QUALIFICATIONS
	A. This system shall be supplied by an original equipment manufacturer (OEM) who has been regularly engaged in the production of engine-alternator sets, and associated controls for a minimum of 25 years, thereby identifying one source of supply and re...
	B. The manufacturer shall have printed literature and brochures describing the standard series specified, not a one of a kind fabrication.
	C. Manufacturer’s authorized service representative shall meet the following criteria:
	1. Certified, factory trained, industrial generator technicians
	2. Service support 24/7
	3. Service location within 75 miles
	4. Response time of 4 hours
	5. Service & repair parts in-stock at performance level of 95%
	6. Offer optional remote monitoring and diagnostic capabilities


	1.6 DESIGN CRITERIA
	A. Emergency generator sets rated continuous standby (defined as continuous for the duration of any power outage) at the following capacities:
	1. Generator rating specified at 0.8 power factor for standby applications.
	2. Generator Characteristics:
	a. Power Ratings (kVA/kW) as indicated on the Contract Drawings
	b. All units shall conform to:
	1 Voltage (Grounded Wye) 480Y/277
	2 Phase               3
	3 No. Of Service Wires             4
	4 Solid Ground
	5 105 degree C rise alternator



	B. Load Starting Requirements:  The generator shall be capable of starting the loads as indicated in the Single Line Diagram, AND Panel Schedules included in the Contact Drawings as well as 10% of additional.  Maximum voltage drop on application of th...
	C. The engine generator sets shall conform to the requirements of NFPA 110 for Level 1 systems and shall start and accept load in 10 seconds.
	D. The generator set shall be UL 2200 listed.
	E. The generator set shall be certified to meet the seismic requirements of the International Building Code (IBC).  Refer to Contract Drawings for project seismic design criteria.

	1.7 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	C. Product Data:  Provide information for each type of product specified.
	D. Shop Drawings:
	1. Submit six (6) sets of bound submittals including, but not limited to, the following:
	a. Standard manufacturer’s printed specification sheet showing critical engine and generator set specifications including dimensions, weights, guaranteed fuel consumption at 25%, 50%, 75% and 100% of full rated load, engine BHP available, jacket water...
	b. Engine and generator material composition and construction.


	E. Manufacturer’s printed warranty statement of the engine and generator set showing single source responsibility by the genset supplier.
	a. Drawing and wiring schematics for right hand, left hand, end and top views of proposed assembly; battery rack, control cubicle, radiator, pump, heat exchanger, isolators, muffler, and flexible fittings.
	b. Accessory catalog cuts including the vibration isolators, flexible exhaust coupling, muffler, batteries battery charger, mainline circuit breaker and enclosure, engine manufacturer’s shutdown contactors, fuel lines, jacket water heater, and pump. I...
	c. Submit manufacturer’s pump specifications, installation and start-up instructions, and pump characteristic performance curves with selection points clearly indicated. Submit shop drawings, wiring diagrams and maintenance data including spare parts ...
	d. Normal operating ranges for system’s temperature, pressure, and speed.
	e. Manufacturer’s engine and generator operation guide, parts book, service manual, warranty policy and installation guide.
	f. Controls specification sheet(s)
	g. Installation / Layout dimensional drawing
	h. Wiring schematic
	i. Sound data: sound level in dBA at 23 ft based on the configuration specified.
	j. Emission certification

	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	G. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	H. NFPA 110 required AHJ documentation:
	1.  Proto type test report; Certification of torsional compatibility; NFPA compliance statement; and Certification of rated load testing  Applications with emergency system loads (NEC 700) require breaker coordination.  To facilitate coordination, the...
	a. Alternator thermal damage and decrement curves.
	b. Generator protective device time-current curves.




	Part 2 -  PRODUCT
	2.1 ENGINE RATING AND PERFORMANCE
	A. Basis of design:
	1. The prime mover shall be a liquid cooled, spark-ignited, 4-cycle engine.  It will have adequate horsepower to achieve rated kW output.
	2. The engine shall support a 100% load step.
	3. The generator system shall support generator start-up and load transfer within 10 seconds.
	4. The generator shall accept a load step of 100% of rated kW with a maximum frequency dip of 12 Hz.

	B. Obtain packaged generator set and auxiliary components through one source from a single manufacturer. Generator set shall be standard offering from manufacturer.
	C. Acceptable manufacturers:
	1. Kohler Power Systems
	2. Caterpillar Power Systems
	3. Cummins Power Systems
	4. Or equal approved.


	2.2 ENGINE OIL SYSTEM
	A. Full pressure lubrication shall be supplied by a positive displacement lube oil pump.  The engine shall have a replaceable oil filter(s) with internal bypass and replaceable element(s).
	B. The engine oil pan will contain a 120vac thermostatically controlled crankcase oil heater.

	2.3 ENGINE COOLING SYSTEM
	A. The engine shall be cooled with a unit mounted radiator, fan, water pump, and closed coolant recovery system.  The coolant system shall include a coolant fill box which will provide visual means to determine if the system has adequate coolant level...
	B. The engine shall have (a) unit mounted, thermostatically controlled water jacket heater(s) to aid in quick starting. The wattage shall be as recommended by the manufacturer. The wattage shall be upsized to support very cold environments.  Block hea...
	C. Engine coolant and oil drain extensions, equipped with pipe plugs and shut-off valves, must be provided to the outside of the mounting base for cleaner and more convenient engine servicing.
	D. A radiator fan guard must be installed for personnel safety that meets UL and OSHA safety requirements.

	2.4 ENGINE STARTING SYSTEM
	A. Starting shall be by a solenoid shift, DC starting system.
	B. The engine’s cranking batteries shall be lead acid.  The batteries shall be sized per the manufacturer’s recommendations.  The batteries supplied shall meet NFPA 110 cranking requirements of 90 seconds of total crank time.  Battery specifications (...
	C. The genset shall have an engine driven, battery charging alternator with integrated voltage regulation.
	D. Thermostatically controlled battery blanket heaters are to be provided to maximize the batteries cold cranking capabilities.

	2.5 ENGINE FUEL SYSTEM
	A. The engine shall be configured to operate on pipe line grade natural gas.
	B. The engine shall be configured to operate in a dual fuel configuration.  Natural gas is to be the primary fuel.  If natural gas pressure is lost, the unit shall automatically switch-over to LP vapor fuel.
	C. The engine shall utilize a fuel system inclusive of carburetor, gas regulator, low gas pressure switch, and fuel shut-off solenoid.  Generators larger than 80 kW are to include air-fuel-ratio control.
	D. The engines internal fuel connections shall be terminated to the generator frame via an NPT fitting for easy installation.

	2.6 ENGINE CONTROLS
	A. Engine speed shall be controlled with an integrated isochronous governor function with no change in alternator frequency from no load to full load.  Steady state regulation is to be 0.25%.
	B. To support EPA emission requirements, gensets larger than 80 kW will incorporate an active air-fuel-ratio controller.  The air-fuel-ratio controller shall be integrated into the generator controller to ensure security of settings and to support mon...
	C. Engine sensors used for monitoring and control are to be conditioned to a 4-20ma signal level to enhance noise immunity.
	D. All engine sensor connections shall be sealed to prevent corrosion and improve reliability.

	2.7 Heaters:
	A. An engine mounted, thermostatically controlled immersion type engine water jacket heater to be provided to insure maintaining engine block coolant temperature in the range of 120 to 140 degrees F (49 to 60 degrees C).
	1. Heater to be suitable for operation on 208 volts AC power.
	2. Heater shall include a lube oil pressure switch for automatic cut-out on engine start.
	3. Provide isolation ball valves on water jacket heaters.

	B. Generator winding anti-condensation strip heater, 120 volts A.C. thermostatically controlled.  Factory wired to the generator panelboard.  Wattage as per manufacturer's recommendations.
	C. Generator control panel heater, 120 volts A.C. thermostatically controlled.  Factory wired to the generator panelboard.  Wattage as per manufacturer's recommendations.
	D. Battery heater, 120 volts A.C. thermostatically controlled.  Factory wired to the generator panelboard.  Wattage as per manufacturer's recommendations.

	2.8 ENGINE EXHAUST AND INTAKE
	A. The engine exhaust emissions shall meet the EPA emission requirements for standby power generation.
	B. For generators larger than 80 kW, the engine will incorporate a 3-way catalytic convertor to meet EPA emission requirements.
	C. The manufacturer shall supply its recommended stainless steel, flexible connector to couple the engine exhaust manifold to the exhaust system.  A rain cap will terminate the exhaust pipe after the silencer.  All components must be properly sized to...
	D. The manufacturer shall supply a critical grade exhaust silencer as standard.  For applications with site specific sound requirements (reference section 1.1), the silencer shall be selected to achieve site sound levels.
	E. All exhaust piping from the turbo-charger discharge to the silencer shall be thermally wrapped to minimize heat dissipation inside the enclosure.
	F. The engine intake air is to be filtered with engine mounted, replaceable, dry element filters.

	2.9 ALTERNATOR
	A. The alternator shall be the voltage and phase configuration as specified in this section, and on the drawings.
	B. The alternator shall be a 4-pole, revolving field, stationary armature, synchronous machine.  The excitation system shall utilize a brushless exciter with a three phase full wave rectifier assembly protected against abnormal transient conditions by...
	C. The alternator shall include a permanent magnet generator (PMG) for excitation support.  The system shall supply a minimum short circuit support current of 300% of the rating (250% for 50Hz operation) for 10 seconds.
	D. Three phase alternators shall be 12 lead, broad range capable of supporting voltage reconnection.   All leads must be extended into a NEMA 1 connection box for easy termination.   A fully rated, isolated neutral connection must be included by the g...
	E. The alternator shall use a single, sealed bearing design.  The rotor shall be connected to the engine flywheel using flexible drive disks.  The stator shall be direct connected to the engine to ensure permanent alignment.
	F. The alternator shall meet temperature rise standards of UL2200 (120 degrees C).  The insulation system material shall be class "H" capable of withstanding 150 degrees C temperature rise.
	G. The alternator shall be protected against overloads and short circuit conditions by advanced control panel protective functions.  The control panel is to provide a time current algorithm that protects the alternator against short circuits.  To ensu...
	H. An alternator strip heater shall be installed to prevent moisture condensation from forming on the alternator windings.  A tropical coating shall also be applied to the alternator windings to provide additional protection against the entrance of mo...

	2.10 Circuit Breakers:
	A. Generator mounted main line molded case circuit breakers as shown on the Contract Drawings shall be provided for each unit.  Circuit breakers shall be sized as shown on the Contract Drawings.
	B. Circuit breakers shall be 100 percent rated, solid state trip type with true RMS electronic trip unit and the following adjustable trip unit functions:
	1. Long time pickup and delay
	2. Short time pickup and delay
	3. Instantaneous pickup
	4. Ground fault pre-alarm (No trip)

	C. All circuit breakers shall be provided with auxiliary contacts to indicate the position of the circuit breaker.  The auxiliary contact shall be factory wired to provide a “Generator Circuit Breaker Opened” alarm at the control panel and at the remo...

	2.11 CONTROLS
	A. The generator control system shall be a fully integrated microprocessor based control system for standby emergency engine generators meeting all requirements of NFPA 110 level 1.
	B. The generator control system shall be a fully integrated control system enabling remote diagnostics and easy building management integration of all generator functions.  The generator controller shall provide integrated and digital control over all...
	C. The control system shall provide an environmentally sealed design including encapsulated circuit boards and sealed automotive style plugs for all sensors and circuit board connections.  The use of non-encapsulated boards, edge cards, and pc ribbon ...
	D. Circuit boards shall utilize surface mount technology to provide vibration durability.  Circuit boards that utilize large capacitors or heat sinks must utilize encapsulation methods to securely support these components.
	E. Gensets must be maintained to remain reliable.  Predictive maintenance algorithms help ensures that this maintenance work gets performed. A predictive maintenance algorithm that alarms when maintenance is required.  The controller shall have the ca...
	F. Diagnostic capabilities are critical to minimize mean time to repair (MTTR).  Time stamped alarms and event logs are essential to perform diagnostic recreation of cascading events.  Strip chart (data logging & graphing) capability is essential in e...
	G. Diagnostic capabilities shall include time-stamped event and alarm logs, ability to capture operational parameters during events, simultaneous monitoring of all input or output parameters, callout capabilities, support for multi-channel digital str...
	H. System level protection is critical to any power system.  Instantaneous and steady state protective trip points are essential to creating system level protection.  Without this functionality, under-voltage protection may need to be set low to accom...
	I. The control panel will display all user pertinent unit parameters including: engine and alternator operating conditions; oil pressure and optional oil temperature; coolant temperature and level alarm; fuel level (where applicable); engine speed; DC...
	J. Generator Set Alarm and Status Display:  The generator set shall be provided with alarm and status indicating lamps to indicate generator status, and existing alarm and shutdown conditions.  The lamp condition shall be clearly apparent under bright...
	1. Low oil pressure (Pre-alarm warning)
	2. Low oil pressure (Shutdown and alarm)
	3. Low coolant temperature (Pre-alarm warning)
	4. High coolant temperature (Pre-alarm warning)
	5. High coolant temperature (Shutdown and alarm)
	6. Low coolant level (Pre-alarm warning)
	7. Low coolant level (Shutdown and alarm)
	8. High Battery Voltage (Pre-alarm warning)
	9. Low Battery Voltage (Pre-alarm warning)
	10. Emergency Stop Activated (Shutdown and alarm)
	11. Overcrank (Shutdown and alarm)
	12. Overspeed (Shutdown and alarm)
	13. Ground fault (Pre-alarm warning)
	14. Not-in-Auto (Pre-alarm warning)
	15. Generator Circuit Breaker Opened (Pre-alarm warning)
	16. The non-automatic indicating lamp shall be red, and shall flash to indicate that the generator set is not able to automatically respond to a command to start from a remote location.

	K. Furnish and install LED type remote alarm annunciator with horn, located as shown on the Drawings.  The remote annunciator shall provide all the audible and visual alarms called for by NFPA Standard 110 for level 1 systems; and in addition shall pr...

	2.12 Communication
	A. Communications shall be supported with building automation via the Modbus protocol without network cards.
	B. Internet and intranet connectivity shall be provided.
	C. Communication shall be provided for serial, CAN, and Ethernet bus networks.
	D. The control system shall provide pre-wired customer use I/O:  4 relay outputs (user definable functions), communications support via RS232, RS485, or an optional modem.  Additional I/O must be an available option.
	E. Provide remote I/O device with (8) customer programmable discrete outputs for interfacing generator with BMS system.  I/O device shall be initially programmed at start-up to provide alarm indication for the following alarms;
	1. Engine Run
	2. Loss of gas pressure
	3. Engine Failure
	4. 5 Spares

	F. Customer I/O shall be software configurable providing full access to all alarm, event, data logging, and shutdown functionality.  In addition, custom ladder logic functionality inside the generator controller shall be supported to provide applicati...

	2.13 ENGINE / ALTERNATOR  PACKAGING
	A. The engine/alternator shall be mounted with internal vibration isolation onto a welded steel base.  These units shall not need external vibration isolation for normal pad mounted applications.
	B. A mainline, thermal magnetic electronic LSI circuit breaker carrying the UL mark shall be factory installed. The breaker shall rated between 125% of the rated ampacity of the genset.  The breaker shall be rated as shown on drawings  The line side c...
	C. The generator shall include a unit mounted 120 volt convenience outlet.
	D.
	E.

	2.14 Enclosure
	A. The genset shall be packaged with a Level 2 sound attenuating weather protect enclosure.
	B. The enclosure shall be completely lined with sound deadening material.  This material must be of a self extinguishing design.
	C. The enclosure shall be made of aluminum with a minimum thickness of 14 gauge.   The enclosure is to have hinged, removable doors to allow access to the engine, alternator and control panel.  The hinges shall allow for door fit adjustment.  Hinges a...
	D. The enclosure shall be coated with electrostatic applied powder paint, baked and finished to manufacturer's specifications.  The color will be manufacturer’s standard white.
	E. The enclosure shall utilize an upward discharging radiator hood.  Due to concerns relative to radiator damage, circulating exhaust, and prevailing winds.
	F. Gensets with silencers mounted inside the main generator compartment shall be thermally wrapped to minimize heat stress on the surrounding components.
	G. The enclosure shall include a thermostatically controlled space heater designed to maintain the enclosure at 40 degrees F.
	H. A bolt-in-place removable wall panel shall be provided for maintenance and/or equipment installation.
	I. The enclosure shall be provided with a 2” (51mm) high environmental protection barrier placed around the electrical stub-up area and enclosure interior wall to help prevent liquid spill-over to the environment, a wall mounted aluminum document hold...
	J. The enclosure shall be provided with a 208/120 volt, single phase panelboard mounted in the enclosure with the following factory wired:
	1. Connections for battery charger, engine water jacket heater, generator anti-condensation strip heater, generator control panel heater and battery heater, GFCI convenience receptacle and service light(s).

	K. All electrical wiring shall be run in EMT conduit. Final connections to vibrating equipment shall be made with liquid tight flexible metallic conduit.
	L. Base: The engine-generator set shall be mounted on a heavy, duty steel base to maintain alignment between components.  The base shall include a battery tray with hold-down clamps within the rails.
	M. Battery Charger:
	1. UL listed 10 amp voltage regulated battery charger shall be provided for each engine-generator set.  Input AC voltage and DC output voltage shall be as required.  Chargers shall be equipped with float, taper and equalize charge settings.  Operation...
	2. Loss of AC power - red light
	3. Low battery voltage - red light
	4. High battery voltage - red light
	5. Power ON - green light (no relay contact)
	6. Charger shall include an Analog DC voltmeter and ammeter, 12 hour equalize charge timer, and AC and DC fuses


	2.15 Battery Charging Alternator
	A. Provide an engine driven battery charging alternator, minimum 35 amperes.

	2.16 Exhaust System Components:
	A. Provide following as part of generator set:
	1. Gas-proof  seamless ASA steel turbo ell with petcock for bleeding off any condensation that might accumulate within the exhaust piping companion flange.

	B. Critical Silencer.
	1. Silencer and tailpipe shall be painted with a high temperature black enamel, corrosion resistant coating.
	2. All necessary high temperature insulation required for the silencer, and exhaust piping shall be furnished and installed under this Section of the Contract.

	C. The enclosure shall be provided with an exhaust silencer, which is mounted inside of the enclosure, and allows the generator set package to meet specified sound level requirements.  Include muffler brackets and straps; rain cap, collar and shield; ...

	2.17 Loose Items
	A. Supplier to itemize loose parts that require site mounting and installation to be performed by the Electrical Contractor.  Preference will be shown for gensets that factory mount items like mufflers, battery chargers, etc.
	B. Flexible fuel hose for use in gas piping installation.

	2.18 Spare Parts:
	A. Fuses:  One spare set
	B. Filters One spare set (air, fuel, oil)


	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 FACTORY TESTING
	A. Before shipment of the equipment, the engine-generator set shall be tested under rated load for performance and proper functioning of control and interfacing circuits.  Tests shall include: Verify voltage & frequency stability.
	B. Verify transient voltage & frequency dip response.
	C. Load test the generator for 30 minutes.
	D.
	E.
	F. Load testing to be performed at rated power factor.

	3.3 OWNER’S  MANUALS
	A. Three (3) sets of owner’s manuals specific to the product supplied must accompany delivery of the equipment.  General operating instruction, preventive maintenance, wiring diagrams, schematics and parts exploded views specific to this model must be...

	3.4 COORDINATION
	A. The Vendor shall direct the installing Contractor prior to and during installation, and field check the installation to assure the equipment has been properly installed.
	B. The installing Contractor shall coordinate the laying and pouring of the generator concrete pad with the approved manufacturers’ shop drawings prior to the pouring at the equipment pad, to assure proper sizing.
	C. The installing Contractor shall coordinate the location of the electrical conduits locations with the approved manufacturers’ shop drawings prior to installation to assure the conduits are properly located.
	D. The Vendor shall furnish all equipment specified herein, in conformance with the terms and conditions stated and/or implied.  The Vendor shall coordinate and verify the interface between each component provided to assure they are compatible and wil...

	3.5  DELIVERY, STORAGE, AND HANDLING
	A. Equipment shall be delivered to the site on just in time basis and shall be set in place upon delivering.
	B. The Contractor shall coordinate equipment delivery and installation with Vendor.

	3.6 INSTALLATION
	A. Contractor shall install the complete electrical generating system including all external fuel connections in accordance with requirements of NEC, NFPA, and the manufacturer’s recommendations as reviewed by the Engineer.
	B. Examine conditions at the job site where work of this Section is to be performed to insure proper arrangement and fit of the work.  Start of work implies acceptance of job site conditions.
	C. Examine the contract drawings and specifications in order to insure the completeness of the work required under this Section.
	D. Verify measurements and dimensions at the job site; coordinate work with other trades and related specification sections.  Schedule the work of this Section with the work of related trades so as not to delay job process.
	E. Provide required templates and drawings as required to related trade for location of items covered under related specification sections.
	F. Install generator set as indicated, in accordance with manufacturer’s written instructions, requirements of the applicable electrical code and in compliance with recognized industry practices to ensure that products fulfill requirements.
	G. Provide power and control wiring as required.
	H. Set and level Generator enclosure on equipment pad. Electrical Contractor shall fasten the generator to the pad as per manufacturers’ instructions for compliance with seismic requirements.
	I. Electrical work shall be in accordance with applicable codes and shall be rated for hazardous area as required.

	3.7 Testing
	A. On site acceptance testing shall be performed in accordance with NFPA 110, Standard for Emergency and Standby Power Systems.
	B. Prior to startup, the Contractor shall complete all visual and mechanical inspections recommended by NETA ATS-2009 7.22.1 and 7.22.3.
	C. All protective devices and control functions shall be set and adjusted.
	D. A  factory authorized representative shall be present during the start-up and testing.
	E. Generator Performance testing: The following tests shall be conducted onsite and two (2) copies of the test reports shall be furnished to the Owner. All tests and inspections to assure satisfactory operations of the units shall be witness by author...
	1. Start set and bring up to rated no load speed in the time recommended by the engine manufacturer and record the time.
	2. Allow set to run for approximately 15 to 20 minutes and check and record voltage regulator range. Take and record reading of AC colts, frequency, speed and all engine instruments.
	3. Load Test: It is desirable to run the load tests at 0.8 lagging power factor. The vendor may have only resistive type loads and tests with unity power factor will be acceptable.
	4. The set shall be operated at rated load, with lowest lagging power factor attainable approaching 0.8, for a period of 4 hours. The following data shall be recorded at 30 minute intervals, starting at no load cold machine and ending with no load hot...
	5. The set shall operate satisfactorily during the load tests without undue vibration, overheating or distress and the output voltage and frequency shall remain within the limits specified. The voltage range and frequency range shall be recorded durin...
	6. Regulation: The set shall be operated and the load suddenly increased in ¼ of full load steps, with lowest lagging power factor attainable approaching 0.8, to 100% rated load, and run at full load for a period of four hours.  At the end of the 4 ho...
	7. Test overspeed shutdown. Record engine shutdown speed (RPM) for at least three (3) tests, one with cold engine. (Overspeed shall be set for 110% synchronous speed).
	a. Test high water temperature shutdown and record shutdown temperature.
	b. Test low oil pressure shutdown and record shutdown pressure.
	c. Test over voltage shutdown and record shutdown voltage.
	d. Test low water level shutdown and record shutdown level.



	3.8 SERVICE
	A. Supplier of the genset and associated items shall have permanent service facilities in this trade area.  These facilities shall comprise a permanent force of EGSA certified and factory trained service personnel on 24 hour call, experienced in servi...

	3.9 WARRANTY
	A. The standby electric generating system components, complete genset and instrumentation panel shall be warranted by the manufacturer against defective materials and factory workmanship for a period of five (5) years.  Such defective parts shall be r...
	B. The warranty period shall commence when the standby power system is first placed into service.  Multiple warranties for individual components (engine, alternator, controls, etc.) will not be acceptable.  Satisfactory warranty documents must be prov...

	3.10  STARTUP AND CHECKOUT
	A. The supplier of the electric generating plant and associated items covered herein shall provide factory trained technicians to checkout the completed installation and to perform an initial startup inspection to include:
	1. Ensuring the engine starts (both hot and cold) within the specified time.
	2. Verification of engine parameters within specification.
	3. Verify no load frequency and voltage, adjusting if required.
	4. Test all automatic shutdowns of the engine-generator.
	5. Perform a load test of the electric plant, ensuring full load frequency and voltage are within specification by using building load.
	6. Applications with NEC 700 emergency loads are generally required to comply with the installation and acceptance requirements of NFPA 110, section 7.13.
	7. Perform a load test for 1.5 hours using building load.  In addition to the building load test, load the generator at 30% for 30 minutes, 50 % for 30 minutes, and 100% for 60 minutes.


	3.11   TRAINING
	A. Training shall NOT be supplied by the start up technician at the time of start-up.  A separate training session shall be scheduled with NJTA. Training Plan must be provided in advance, and issued to NJTA for review and approval prior to scheduling ...
	B. Refer to specification section 017900, Demonstration and Training




	263353 - Static Uninterruptible Power Supply -TMD5-MUB-Phase D
	1.1 SUMMARY UPS
	A. This specification describes the operation and functionality of a continuous duty, three-phase,  solid-state, static Uninterruptible Power Supply (UPS) hereafter referred to as the UPS.  All UPS systems shall be capable of being deployed in an N+1 ...
	B. The UPS shall consist of the following pieces, as required by the project;
	C. UPS module(s) with internal battery and internal automated maintenance bypass
	D. Extended battery runtime modules
	E. Paralleling power bus system located in a typical IT enclosure
	F. Rack mountable power distribution modules
	G. Wall mounted maintenance bypass cabinet
	H. Other features as described in this specification.
	1. UPS modules, extended battery modules, rack mounted power distribution modules and power distribution units, shall be capable of installation in any EIA-310-D, or EIA-310-E four post 19” IT enclosure, with minimum depth of 30 inches.
	2. The paralleling power bus shall be ordered pre-installed in one EIA-310-D four post 19 inch, 24 inch wide, 42U high equipment enclosure with a depth of 1070mm or 42 inches. The 6U electrical connection wireway can be specified to be installed in th...
	I. In addition, this specification describes the following:
	1. Automated UPS maintenance bypass system and its operation with the rack mounted power distribution unit, hereafter referred to as the RPM or Rack Power Module.
	2. Parallel bus bar kit for installation in a standard EIA-310-D (E) enclosure.
	3. Rack level power management and distribution products.
	4. Software and connectivity solutions for integrating power system information into building or facility monitoring requirements.
	J. The UPS and associated equipment shall operate in conjunction with a primary power supply and an output distribution system to provide quality uninterrupted power and distribution for mission critical, electronic equipment loads.
	K. All programming and miscellaneous components for a fully operational system as described in this specification shall be provided as part of the System.

	1.2 RELATED SECTIONS
	A. Section 26 08 00 “Start-up & Commissioning
	B. Section 019100  - Commissioning

	1.3 STANDARDS
	A. UL 1778 (Underwriters Laboratories) – Standard for Uninterruptible Power Supply Equipment.  Product safety requirements for the United States.
	B. CSA C22.2 No 107.1(Canadian Standards Association) – Commercial and Industrial Power Supplies.  Product safety requirements for Canada.
	C. IEC 62040-1-1 (International Electrotechnical Commission) – Uninterruptible power systems (UPS) – Part 1-1:  General and safety requirements for UPS used in operator access areas.
	D. IEC 62040-1-2 (International Electrotechnical Commission) – Uninterruptible power systems (UPS) – Part 1-2:  General and safety requirements for UPS used in restricted access locations.
	E. IEC 62040-3 (International Electrotechnical Commission) – Uninterruptible power systems (UPS) – Part 3:  Method of specifying the performance and test requirements.
	F. CISPR 22: FCC Rules and Regulations 47, Part 15, Class A (Federal Communications Commission) – Radio Frequency Devices.
	G. Where applicable, the UPS shall also be designed in accordance with publications from the following organizations and committees
	1. IEEE 587 (ANSI C62.41) Category A & B (International Electrical and Electronics Engineers) – Recommended practices on surge voltages in low voltage power circuits.
	2. NFPA 70E®: Standard for Electrical Safety in the Workplace®
	3. NEMA - National Electrical Manufacturers Association
	4. OSHA - Occupational Safety and Health Administration
	5. MIL-HDBK-217E (Military Handbook) – Reliability prediction of electronics equipment
	6. IEEE 519-1992 Standard Practices and Requirements for Harmonic Control in Electrical Power Systems.
	7. ISO 9001
	8. ISO 14001

	1.4 UPS MODES OF OPERATION
	A. Standard: Power strategy set for High Efficiency: Utilizing commercial AC power, the critical load shall be continuously supplied regulated and protected AC power.  The system shall power the load while regulating both voltage and frequency in comp...
	B. Normal: Power strategy set for Normal: Utilizing commercial AC power, the critical load shall be continuously supplied regulated and protected AC power.  The system shall power the load while regulating both voltage and frequency in compliance with...
	C. Battery: Upon failure of the commercial AC power, the critical load shall continue to be supplied AC power by the system, which shall obtain power from the batteries without any operator intervention.  Continuous operation of the critical load shal...
	D. Charger: Upon restoration of the commercial AC or back-up generation source, the charger shall recharge the batteries and simultaneously supply power to the input power converter (rectifier) which provides power to the Inverter.  This shall be an a...
	E. Static Bypass: Each UPS power module shall incorporate a continuous duty static bypass to provide transfer of critical load from the inverter output to the bypass source. This transfer, along with its retransfer, shall have no effect on the operati...
	F. Maintenance Bypass: Each UPS module shall be equipped with an intelligent automated internal make-before-break maintenance bypass to isolate the UPS during routine maintenance and service of the UPS electronics or battery modules. The maintenance b...

	1.5 SUBMITTALS
	A. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	B. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	1. Product Data:  Provide information for each type of product specified.
	C. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work to describe the work.
	1. Submittal shall include:
	a. Bill of materials.
	b. Installation information, including weights and dimensions.
	c. Drawings and details for requested optional accessories.
	d. Installation and user manual including:
	1) Instructions for storage, handling, examination, preparation, installation, and start-up of UPS.
	2) Instructions for operating the system

	e. Equipment drawings
	f. Interconnection Drawings
	g. Terminal locations for power and control connections.
	h. Battery Wiring Diagram
	i. System single-line operation diagram.
	j. UPS One-Line Drawings
	k. Equipment Outline Drawings
	l. Accessory Wiring Diagrams

	D. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post – consumer content.
	2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	2.1 DESIGN REQUIREMENTS
	A. UPS basis of Design Powerware Blade UPS as manufactured by Eaton Corporation
	B. The UPS shall be sized for 24 kW /24 kVA load
	C. The UPS system shall/ have N+1 redundancy.
	D. The UPS battery shall be sized for minimum of 18 minutes runtime at a Power Factor of .9 for a 24 kW load.

	2.2 SYSTEM CHARACTERISTICS
	A. System Capacity: The system shall be rated for full kW output in the following configurations:
	1. 24kW/kVA (N+1) – using four (3) 12kW UPS systems
	B. When power strategy is set for Normal, all 208V systems will automatically adjust mode to power strategy - High Efficiency, if the load on the system exceeds 10kW per 12 kW system module, or 83% of capacity, for support of the load up to 12 kW per ...
	1. Input Specifications:
	a. AC Input Nominal Voltage: 208Y/120V, 3 Phase, 4 wire plus ground 60 Hz.
	b. AC Input Voltage Window (range before re-transfer from battery):
	c. System loading less than 83% or 10kW per 12 kW module: 157vac to 246vac, line to line, (-24/+18%), without using stored energy mode.
	d. System loading greater than 83% or 10 kW per module: 192 to 220vac, line to line, (-8/+6%) without using stored energy mode.
	e. Transfer to battery window is typically 3 – 5% wider that re-transfer to compensate for hysteresis.
	f. Maximum Frequency Range: (automatically set upon start-up)
	g. 60 Hz operation: 55-65 Hz before switching to battery operation
	h. 50 Hz operation: 45 to 55 Hz before switching to battery operation
	i. Input Power Factor:
	j. While operating in High Efficiency: > .97 with active PFC IT  loads
	k. While operating in Normal: > .99 operating from IGBT based input power converter
	l. Input Current Distortion (with no additional passive filter)
	m. While operating in HE: < 10% typical with active power factor   corrected (PFC) IT loads
	n. While operating in Normal: < 5% operating from input power converter, with PFC and Non-PFC loads.
	o. Current inrush: No transformer magnetizing inrush in standard UPS
	p. From start or retransfer from battery: Shall not exceed connected load inrush
	q. For parallel systems: Upon retransfer from battery each UPS module shall delay transfer to the incoming source for a minimum of 500ms (1/2 second) from the retransfer of the preceding UPS module on the same parallel bus.

	2. Output Specifications:
	a. AC Output: 208Y/120V, 3 Phase, 4 wire plus ground, 60 Hz.
	b. AC Output Voltage Distortion: Max. 3% @ 100% Linear Load.
	c. AC Output Voltage Window: Selectable
	1) Conformance to ITIC curve, 187 vac to 229 vac L to L
	2) Typical per ITE Power supply regulation window: 180 vac to 229 vac L to L

	d. Voltage Transient Response:
	1) HE operation: Dependent upon input mains source, however typically maintains voltage within output specification window +/-R R1% maximum for 0-100% or 100% to 0 load step
	2) Normal operation: +/- 6% RMS maximum for 0-100% or 100% to 0 load step
	3) Reserve energy mode: +/- 6% RMS maximum for 0-100% or 100% to 0 load step

	e. Voltage Transient Recovery within <50 milliseconds
	f. Static transfer duration
	1) With mode set to high efficiency:  typical 2-3 ms
	2) With mode set to normal: 0 ms

	g. Output Voltage Harmonic Distortion: Stored energy or inverter operation
	1) <3% THD maximum and 1% single harmonic for a 100% linear load
	2) <5% THD maximum for non-linear load described in IEC 62040-3

	h. Phase Angle Displacement:
	1) 120 degrees  P+P/R- R1 degree for balanced load
	2) 120 degrees  P+P/R- R1 degrees for 50% imbalanced load
	3) 120 degrees  P+P/R- R3 degrees for 100% imbalanced load

	i. Overload Rating
	1) Normal Operation
	a) 125% for one minute
	b) 110% for ten minutes
	c) 105% continuous
	2) Bypass Operation
	a) 125% continuous
	b) 1000% for 500 milliseconds

	j. System AC-AC Efficiency: Power Strategy set to High Efficiency >97.5% at 100% load, with nominal input voltage and frequency.
	k. System AC-AC Efficiency: Power Strategy set to Normal >91.5% at 83% load, with nominal input voltage and frequency.
	l. Output Power Factor Rating: 0.9 lead to 0.7 lag
	1) The UPS output shall not require derating for purely resistive or power factor corrected loads (PF of 1).  The output kW and kVA ratings of the UPS shall be equal.  For loads exhibiting a power factor of .9 leading to .7 lagging no derating of the ...


	C. Environmental
	1. Storage Ambient Temperature:  -40(F to 158(F (-40(C to 70(C)
	2. Operating Ambient Temperature:  +32(F to 104(F (0(C to 40(C).  (25(C is ideal for most battery types)
	3. Relative Humidity:  5 to 95% Non-condensing
	4. Altitude:  Maximum installation with no derating of the UPS output shall be 3300 feet (1000m) above sea level.
	D. Input Power Converter
	1. The input power converter for each 12kW system is housed within the removable electronics module. This electronics module shall also contain the system control logic, continuous duty static switch and continuous duty inverter. The input power conve...
	2. Input Current Total Harmonic Distortion:  The input current ITHD shall be actively controlled by the input power converter while operating from the converter in normal operational mode. The input ITHD shall be less than 5% at full system load.
	3. Magnetization Inrush Current:  If provided with an optional isolation transformer or PDU/System Bypass, system inrush shall be limited to 10 times the nominal input current of the transformer.
	4. Input Current Limit:
	a. The input converter shall control and limit the input current draw from utility to 130% of the UPS output. With mains deviation of up to +18%/ -10% of the nominal input voltage the UPS shall be able to support 100% load, charge batteries at 10% of ...
	b. When installed in a parallel configuration the UPS systems shall adjust charge levels to ensure batteries are properly charged, without compromising the parallel bus bar capacity rating, or upstream breaker ratings.

	5. Redundancy:  When installing systems in a parallel redundant (PR) configuration, the system shall include redundant input converters, each with semiconductor fusing, and logic controlled contactors to remove a failed module from the power bus.
	6. Battery management system: The UPS shall contain a battery management system with the following features:
	a. Battery Recharge: The battery management system shall provide a three-step charging process. These periods shall be recognized as constant current, constant voltage and rest. After recharging batteries to full capacity, UPS shall isolate the chargi...
	b. Battery Runtime Monitoring: The battery management system shall monitor battery and provide status to end user of battery run time via front panel, serial/network communications, or both.  Run time calculations to be based on load demand and analys...
	c. Battery Health Monitoring: UPS shall continuously monitor battery health and the UPS will provide warnings visually, audibly and/or via serial/network communications when battery capability falls below 80% of original capacity.  Battery testing may...
	d. Parallel connected systems shall independently monitor their battery voltage during discharge. Each system shall communicate with other systems on the parallel bus, sending information about current battery conditions (voltage). Each UPS shall be a...
	e. The battery charging circuit shall remain active when in any normal mode of operation or while in static bypass mode.

	7. Back-feed Protection:  Each UPS shall provide a UL1778 approved back-feed protection scheme.
	E. Output Inverter
	1. The UPS output inverter shall be used to regulate the output voltage to operate in conjunction with the connected IT load equipment. The output inverter shall use IGBT driven power converters, operating at high frequency to limit the effects of ste...
	2. Overload Capability:  The output inverter shall be capable of supporting 300% overload for a short period, in attempt to clear any short-circuit on the output. The UPS inverter shall remain operational for one (1) minute if a steady-state overload ...
	3. Inverter Output Isolation:  The output inverter shall be provided with a semi conductor fuse and output mechanical contactor to provide overcurrent protection and physical isolation of the inverter from the critical bus. This feature allows a faile...
	4. Redundancy:  When installing systems in a parallel redundant (PR) configuration, the UPS shall be configured with redundant output inverters, each independently controlled from fully isolated logic control systems. The inverters shall be able to sh...
	F. Static Bypass
	1. Each UPS system shall include a hot swappable static bypass switch. Static bypass operation will be based upon the system configuration, stand-alone single module (SA), parallel capacity system (PC), or parallel redundant system (PR). When deployed...
	2. The design of the static switch power path shall consist of Silicon Controlled Rectifiers (SCR) with a minimum continuous duty rating of 125% of the UPS output rating.
	3. Automatic Transfers:  An automatic transfer of load to static bypass shall take place whenever the load on the critical bus exceeds the overload rating of the UPS. Automatic transfers of the critical load from static bypass back to normal operation...
	4. Manual Transfers:  Manually initiated transfers to and from static bypass shall be initiated through the UPS display interface. All parallel connected systems shall transfer to static bypass simultaneously upon request from one system display.
	5. Overloads:  The static bypass shall be rated and capable of handling overloads equal to or less than 125% of the rated system output continuously. For instantaneous overloads caused by inrush current from magnetic devices, or short circuit conditio...
	6. Redundancy:  The static bypass switch shall be incorporated into each UPS Module, so PR systems will include redundancy in the Static switch function.
	7. Modular Design: The static switch assembly shall be incorporated in the electronics module therefore reducing mean time to repair (MTTR).
	G. System Protection
	1. Back-feed protection: As a requirement of UL1778, back-feed protection in the static bypass circuit shall also be incorporated in the system design. Back-feed protection shall be a function of a mechanical contactor in series with the bypass SCR(s)...
	2. Parallel connected system protection: Parallel connected systems shall include a redundant communication method for detecting if a single UPS module has initiated a transfer to bypass, which will cause all systems to transfer to static bypass mode....
	H. Maintenance Bypass
	1. Each 12kW UPS system shall include an automated internal maintenance bypass, which will allow hot-swappable replacement of logic control, input converter (rectifier), output converter (inverter), battery modules and static bypass switch. Parallel c...
	I. Output Power Distribution
	1. Each 12kW UPS module shall provide power to an output connector on the rear of the UPS chassis. This connector shall be protected by a properly sized breaker (50A), limiting the output of each UPS module to its rating. This output connector shall b...
	J. Display and Controls
	1. System control and information network interconnections
	a.  Any UPS installed as a parallel system shall connect to a digital monitoring network so information about system voltage, current and power measurements can be accessed from any system display. This network shall not be needed to ensure proper sys...
	b. Each UPS module installed in parallel shall include a digital monitoring network card, using industry standard control area network (CAN) architecture. This control architecture allows systems to operate in electrically noisy environments with extr...
	c. Cabling for the UPS monitoring network shall consist of interconnecting cable (ANSI/TIA/EIA-568-A, Category 5e) segments secured at each UPS with an interlocked 8P8C modular plug (RJ45). All information network interconnections shall be made on ind...
	d. A secondary independent control network shall be connected to each UPS module to allow system mode control changes in case of failure on the digital monitoring network. This network will ensure that if any UPS, in a parallel connected system, is in...
	e. The secondary control network consists of a non-shielded twisted pair cable that shall daisy chain between paralleled UPS modules.  The twisted pair cables shall come assembled with a two pin female connector, used to plug into a male connector hea...
	f. The length of all the interconnecting cable segments for each network shall be approximately 45 centimeters.

	2. UPS performance with loss of control wiring interconnections
	a. With the complete loss of digital network communications all UPS modules shall have the capability to support the critical load up to their rated load, with no reduction in system operational capability.
	b. With the complete loss of the digital and analog network communications, all UPS modules shall have the capability to support the critical load up to their rated load; however capability to switch modes to static bypass will be inhibited.
	c. With the complete loss of one or both of the UPS communication networks, each UPS module shall have the capability to detect an internal failure and remove itself from the paralleled UPS bus.
	d. Control in this method eliminates the need for system wide synchronization control signals, therefore eliminating any possibility of a synchronization control failure causing the entire system to go off line or remove power from the critical load.
	e. It shall not be possible for a failure in the controls of one UPS power module to propagate a failure into other UPS power modules.

	3. Front Panel Display: The UPS shall include a front panel display consisting of a graphical LCD display with backlight, four status LED’s, and a four-key keypad. The LCD shall display a mimic screen of power flow through the UPS system when programm...
	a. Graphical LCD display: Includes basic language (English and local selectable languages), display of unit function and operating parameters. It shall be used to signify the operating state of the UPS, for indicating alarms, for changing operations c...
	1) Local language packages available:
	2) English, Spanish, German (Standard)
	3) Four status LED’s, which indicate:
	4) Alarms, with a red LED
	5) On Battery, with a yellow LED
	6) On Bypass, with a yellow LED
	7) Power On, with a green LED

	b. Four-Key Multifunction Keypad: UPS shall have keypad to allow user to:
	1) Adjust UPS parameters
	2) View UPS metered data
	3) View all parallel UPS systems metered data
	4) View alarm and inverter logs
	5) Change UPS operational modes of the individual module
	6) Change operational modes of all parallel connected systems
	7) Turn individual UPS systems on and off
	8) Turn all parallel connected systems on or off

	c. Metered Data:  The following metered data, shall be available on the alphanumeric display:
	1) Input:
	a) Voltage Line to Neutral
	b) Voltage Line to Line
	c) Frequency
	2) Battery:
	a) Voltage
	b) Current
	c) Runtime
	3) Output:
	a) Voltage Line to Neutral
	b) Voltage Line to Line
	c) Current
	d) Frequency
	e) Power kW
	f) Power kVA
	g) Power factor (pf)
	4) Parallel System:
	a) kW [by unit]
	b) kW [Parallel total]
	5) Load Receptacle:
	a) Voltage Line to Line
	b) Frequency
	c) Power kW
	d) Power kVA
	e) Current

	d. Event log: The display unit shall allow the user to display a time and date stamped log of the 100 most recent status and alarm events. Each event will be time stamped with Year, Month, Day, Hour, Minute, Second of occurring event.
	e. The system shall be capable of displaying the following system status information:
	1) System Normal
	2) High Efficiency Power: %
	3) Battery Resting
	4) Battery Floating
	5) UPS in Parallel mode
	6) Parallel Unit Number
	7) Units on Parallel Bus
	8) Units on Load

	f. The system control functions shall have the following capability
	1) Go to Normal Mode
	2) Go to Bypass Mode
	3) Turn UPS On/Off
	4) Turn system UPS On/Off
	5) Start Battery Test
	6) Start Display Test

	g. The following system information shall be available from the front display
	1) UPS Type
	2) UPS Part Number
	3) UPS Serial Number
	4) UPS Firmware Revision
	5) UPS Display Firmware Revision
	6) UPS CAN Bridge Firmware Revision

	h. Alarms and system information:  The display unit shall allow the user to display a log of all active alarms. The following minimum set of alarm conditions shall be available:
	1) On Battery
	2) Battery Low
	3) On Bypass
	4) Bypass Unavailable
	5) Battery Breaker Open
	6) Battery Connection
	7) Overload
	8) Over-temperature
	9) Site Wiring Fault
	10) The UPS does not provide the expected backup time
	11) Power is not available at the UPS output receptacle
	12) The UPS does not start
	13) The UPS does not turn off
	14) The UPS operates normally, but some or all of the protected equipment is not on
	15) Battery test failed
	16) Battery test pending
	17) Battery test did not run
	18) Battery test aborted
	19) The UPS does not transfer to Bypass mode
	20) Check Parallel Board
	21) Abnormal output voltage at startup
	22) Selective Trip
	23) Redundancy Loss Due to Overload
	24) Configuration Error and the UPS does not start.

	i. System Configuration: The following shall be configurable from the display unit:
	1) Set Date and Time
	2) Display Contrast
	3) Change Language
	4) Relay Configuration
	5) Signal Inputs
	6) Serial Port Configuration
	7) Parallel Operation Settings
	8) Modem Configuration
	9) Battery Setup
	10) Power Strategy (normal or high efficiency)
	11) Start Screen
	12) User Password
	13) Audible Alarms
	14) Unsynchronized Transfer to Bypass
	15) Transfer to Bypass When Overload
	16) Automatic Start Delay
	17) Control Commands from X−Slot 1
	18) Control Commands from X−Slot2
	19) X−Slot Signal Input Activation Delay
	20) Site Wiring Fault Notice
	21) Input Range
	22) Reset Custom Event Settings
	23) REPO Configuration

	j. Communication Interface Board: A communication interface board shall provide the following communication ports which can be used simultaneously:
	1) Communication Card Slots:
	a) Each UPS shall provide (2) communication slots in the back of the system allowing for additional connectivity options, including SNMP/Web, AS/400 relays, Modbus, etc
	b) SNMP/Web and HS/400 relay cards shall be provided with UPS.
	2) Serial communications (via RS-232) with manufacturer-supplied power management software package RS232 Serial Port #1
	3) REPO Input, N/O and N/C connections for connection to isolated contact on room EPO switch:
	a) Each module in a PC or PR configuration shall require a separate EPO connection, ensuring failure of one EPO connection does not cause entire system shutdown.
	4) Two programmable signal inputs shall be programmable for the following system control:
	a) ABM Resting (Charger disable)
	b) Remote ON/OFF
	c) Remote Go To Normal
	d) Force UPS to Static Bypass (External Bypass Interface)
	e) External Battery Breaker Status (Disconnect notice)
	5) Summary alarm relay output


	K. Battery
	1. The UPS battery shall be of modular construction made up of user replaceable, hot swappable, battery modules with approved over-current protection.  Each UPS module shall contain a minimum of two parallel battery strings therefore reducing the chan...
	2. The battery jars housed within each removable battery module shall be of the Valve Regulated Lead Acid (VRLA) type. The battery case shall be made of flame retardant material rated as UL94-V0.
	3. The UPS shall incorporate a battery management system to automatically monitor the health of the battery system.  This UPS shall notify the user via the front panel and serial/network communications in the event that a failed or weak battery is found.
	4. Each 12kW UPS module shall have an independent 70A DC breaker for isolation of all internal and external battery modules to the DC bus. The UPS module shall notify the user if the DC breaker is in the off position.

	2.3 PARALLELING BUS SYSTEM
	A. A parallel bus bar system shall provide in a standard EIA-310-D four post 19” IT enclosure measuring 42 inches (1050mm) deep, 80 inches (2030mm) tall (42U) and 24 inches (600mm) wide. The parallel bus shall be rated for a maximum of 60kW N+1 of out...
	1. Input Specifications:
	a. Maximum continuous input current rating shall be 180A @ 208Vac
	b. Maximum input OCP protection per NEC 80% deratings shall be 225A
	c. Input lugs shall be compression type.

	2. Output Specifications:
	a.  Maximum continuous output current rating shall be 167A @ 208Vac, (60kVA)
	b. Maximum output OCP protection per NEC 80% deratings shall be 225A
	c. Output lugs shall be compression type.


	2.4 POWER DISTRIBUTION SYSTEM
	A. The UPS module output connector on the rear of the UPS chassis shall be designed to interface to a rack mounted power distributions system. Each rack mounted power distribution system (when installed on paralleled UPS modules), shall be protected b...

	2.5 EXTENDED RUNTIME BATTERY
	A. Extended runtime for the UPS shall be provided for each module. These extended battery runtime modules (EBM) will come in a standard rack mount design, with capability to go into any EIA-310-D, or EIA-310-E four post 19” IT enclosure, with minimum ...

	2.6 WALL MOUNTED system MAINTENACE BYPASS
	A. A wall mounted system maintenance bypass shall be provided to allow bypassing of the UPS system in case of maintenance needs on the UPS paralleling bus bar system or full UPS tower. This cabinet will include three breakers to allow make before brea...
	1. General Requirements
	a. Standards:
	1) The maintenance bypass module shall be designed, tested, and manufactured in accordance with the latest applicable standards of UL 1778 4th edition; CSA C22.2, No. 107.3
	2) The cabinet shall be constructed and installed in accordance with all applicable current sections of NEMA, ANSI, IEEE, and NFPA® codes

	b. Storage, handling, and maintenance:
	1) Equipment shall be handled and stored in accordance with the manufacturer’s instructions. One copy of these instructions shall be included with the equipment at time of shipment

	c. Qualifications
	1) The manufacturer shall have produced similar electrical equipment for a period of 10 years

	d. Manufacturers:
	1) The maintenance bypass cabinet shall be from Eaton Corporation

	e. Ratings as indicated on the cabinet:
	1) kVA rating: 60 kVA for matching to 60 kVA UPS system
	2) Nominal current: 225A
	3) Input: 208 vac Three-phase, 4 wire, plus ground
	4) Frequency: 60 Hz
	5) Fault Current: 65 kAIC at 240V

	f. Cabinet construction
	1) The cabinet shall be made from enclosure-grade steel
	2) The cabinet shall be capable of top, bottom and side cable entry and exit
	3) The cabinet shall include removable top and bottom conduit landing plates

	g. Bypass construction
	1) Bypass shall be constructed of three molded case circuit breakers (MCCB )
	a) UPS Input Breaker (225A)
	b) Maintenance Bypass Breaker (225A)
	c) UPS Output Breaker (225A)
	2) Bypass shall include a mechanical interlock device to force the user to close the maintenance bypass breaker before turning off the UPS output breaker, or close the UPS output breaker before turning off the maintenance bypass breaker

	h. UPS connectivity
	1) The electrical contractor shall install all power cabling between the UPS system and maintenance bypass cabinet.
	2) The manufacturer shall include communication cables between the UPS tower and maintenance bypass cabinet that will force an indicator lamp in the Maintenance By-pass Cabinet to illuminate any time the UPS electronic modules are in a bypass mode of ...
	3) The Maintenance By-Pass Cabinet shall include a push button device that will force the connected UPS systems to internal bypass, therefore illuminating the UPS on bypass indicator on the maintenance bypass module
	4) The Maintenance By-Pass Cabinet shall include a simple power flow diagram on the front of the panel, with corresponding power available lamps at the UPS input, UPS output and maintenance bypass output positions
	5) All indicator lamps shall be long life LED type, with removable/replaceable fuses from the front of the cabinet
	6) The Maintenance By-Pass Cabinet shall include a contact that will force any connected UPS systems into a bypass mode any time the maintenance bypass breaker (MBB) is closed. This contact will also hold the UPS from returning to normal operation unt...
	7) The UPS system shall indicate and annunciate that the maintenance bypass system is engaged, therefore locking out the UPS from transferring back to normal operation
	8) The Maintenance By-Pass Cabinet shall have connection for a remote EPO connection. The EPO shall require a momentary contact closure to shunt trip the maintenance bypass breaker.
	9) The Maintenance By-Pass Cabinet shall include a single N/O and N/C auxiliary contact on all three power breakers. These contacts shall be rated to handle up to 5A @ 250 vac
	10) All auxiliary contacts and EPO connections shall be terminated at a terminal block in the power wiring area of the module



	2.7 SOFTWARE AND CONNECTIVITY
	A. The UPS manufacturer shall be capable of providing three separate levels of system management for the data center. The following is a list of levels and their functionality:
	1. Basic single UPS system operation, management and graceful load shutdown software to be included with every UPS shipped and/or is available from the manufacturers public web portal with the most recent release
	a. The included UPS software shall have automatic model detection of the manufacturer’s current models of UPS systems as well as automatic detection for some competitive UPS models.
	b. The software shall provide sequential shutdown to further help network administrators determine what sequence to shut down servers during an extended power outage.
	c. The shutdown software shall be capable of being used completely unknown to the user at the display, for use on point of service or other public environments where not relevant to involve the user
	d. The software shall automatically detect time used on battery and calculate the cost savings of the UPS by not subjecting the user to downtime.
	e. Software Compatibility, the supplied with each UPS sold shall support graceful shutdown and remote monitoring for the following systems:
	1) Microsoft: Windows 2000 (Server, Advanced Server, Professional) Windows XP Home Windows XP Professional, Windows 2003 Server (Web, Small Business), Windows 2003 Server (Standard, Enterprise), Windows 2003 Server R2 (Standard, Enterprise), Windows V...
	2) HP-UX v. 10.20, 11.0, 11i (11.11), 11i v1.6 (11.22), 11i v2 (11.23)
	3) BM AIX: v. 4.3.2 for RISC, v. 4.3.3 for RISC and PowerPC 3, v. 5.1, 5.2, 5.3 for PowerPC 3, v. 5.3 for PowerPC 5
	4) Mac OS v. 10.2.x 10.3.x, 10.4.x, 10.5x
	5) Red Hat 7.2, 8.0 9.0, Red Hat Enterprise Linux 3 and 4 (ES and AS),Red Hat Enterprise Linux 4 (ES, AS, and Desktop), Red Hat Enterprise Linux AS v. 2.1 and v. 3 2, Fedora Core 5
	6) SCO Unix OpenServer v. 5.0.6, 5.0.7
	7) SGI Irix (MIPS) v. 6.5.2.x
	8) Sun Solaris v. 7, 8, 9, 10 for SPARC, v. 7, 8, 9, 10 for Intel
	9) SuSE Linux v. 7.2, 8.0, 8.2, 9.0, 9.3, 10.0, SuSE Enterprise Linux Server 8 and 9
	10) Fedora Linux – Core 5, 6
	11) Ubuntu Linux v. 6.10
	12) Novell NetWare v. 5.0, 5.1, 6.0, 6.5 (must upgrade to latest SP)
	13) VMWare ESX v. 3.5 (Linux Kernel 2.4), ESXi v. 3.5, 4.0 / vSphere Management Assistant VMA 4.0, VMware®’s vCenter™ server
	14) Cisco Unified Communications Manager 4.3

	f. Optional data center, Windows®-based client/server software package (Power Xpert) that provides real-time monitoring of critical power conditions for the entire enterprise down to a single channel or parameter of the UPS. It is specifically designe...
	1) Real-time, enterprise-wide monitoring analyzes critical power conditions and identifies problems
	2) Drill-down monitoring of individual meter or status for the UPS isolates the issue and speeds diagnosis
	3) Monitoring via client (local or remote), server or the  Web (computer or PDA) provides easy “anywhere/anytime” access
	4) Scalable architecture (single/multi server) allows network managers the flexibility to monitor power conditions from within each  LAN or monitor multiple LANs from a centralized, master client
	5) Alarm notification through alphanumeric paging and/or SMTP email speeds corrective action
	6) Customizable alarms tailor notification to user needs
	7) Powerful data collection, graphing and report writing toolset provide trend analysis and diagnosis of chronic power problems.


	2. UPS monitoring and management
	a. Network management: An Ethernet WEB/SNMP and ModBus TCP network communication adaptor shall be available to allow one or more network management systems (NMS) to monitor and manage the UPS in TCP/IP and/or ModBus network environments. SNMP informat...
	1) Parallel connected UPS modules shall be able to be monitored from one WEB/SNMP card in any of the paralleled UPS communication slots. In this configuration all modules are monitored and managed as one UPS system. Individual UPS monitoring shall be ...

	b. A single network management card shall have the capability of interfacing and delivering WEB/SNMP and ModBus TCP information concurrently
	c. Unattended shutdown shall be a function of the UPS reporting operating data to a network management device, so that IT systems can gracefully shut down. When utility AC is lost and the UPS is operating on battery, information sent about battery run...
	d. Each UPS system shall also be capable of using an RS232 port to communicate by means of serial communications to gracefully shut down one or more operating systems during operation on battery.
	e. A facilities management card with ModBus RTU shall be available as an option.
	f. Isolated potential free contacts shall be available with an optional relay                                                     interface board. This relay interface board shall come if two different models, one for low voltage/low current applicati...
	1) Normal Operation
	2) Battery Operation
	3) Bypass Operation
	4) Common Fault
	5) Low Battery
	6) UPS Off.



	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Install in accordance with manufacturer’s instructions.

	3.3 STANDARD EQUIPMENT WARRANTY
	A. Standard equipment warranty shall be five (5) years from the date of substantial completion.

	3.4  FACTORY ASSISTED UPS STARTUP
	A. Provide factory assisted UPS start-up, factory trained service personnel shall perform the following inspections, test procedures, and on-site training:
	1. VISUAL INSPECTION
	a. Visually inspect all equipment for signs of shipping damage and/or foreign materials
	b. Observe type of ventilation, room cleanliness, use of proper signs and any safety related items that may be noteworthy

	2. MECHANICAL INSPECTION
	a. Check internal power connections in UPS module for tightness while observing proper safety precautions
	b. Check all control wiring terminations and plugs in UPS module for tightness and/or proper setting
	c. Check to see that all factory connections, power modules, subassembly pans and legs are secure
	d. Inspect the auxiliary connections and devices connected to UPS system

	3. ELECTRICAL PRECHECK
	a. Check system for ground faults at all power inputs and outputs
	b. Check DC bus for short circuits and proper polarity
	c. Checks input and bypass power terminations for proper voltages and phase rotation inside all modules
	d. Check and adjust, if necessary, all power supply voltages
	e. Verify CTO and Serial numbers programmed into system match the equipment labels

	4. INITIAL UNIT ENERGIZATION
	a. Verify all system annunciations are in "go" condition
	b. Energize unit(s) and verify proper DC walkup and AC phase on
	c. Check DC link holding voltage, AC output voltages and output waveforms
	d. Check final DC link voltage and inverter AC output. Adjust if required
	e. Check for proper synchronization with bypass source
	f. Check voltage differences between inverter outputs and bypass source
	g. Power up all additional accessories (EBM/RPM)

	5. BATTERY SET-UP
	a. Determine common or separate battery set-up process and settings
	b. Check for proper cell interconnections with respect to polarity throughout battery
	c. Check battery configuration matches required unit configuration (voltage, polarity, number of cells per string)

	6. BRANCH CIRCUIT MONITORING SET-UP (if optionally purchased on RPM)
	a. Ensure installation configuration matches application
	b. Perform branch circuit breaker scheduling
	c. Check voltage and current calibrations

	7. OPERATIONAL INSPECTION
	a. Check proper system operation in Normal Mode, Bypass Mode, and Battery Mode
	b. Check system transitions between operating modes
	c. Check multi-module operations
	d. Verify system calibrations and adjust as necessary

	8. FUNCTIONAL TEST
	a. Switch on utility power at UPS connection point
	b. Energize UPS and verify no alarms are present (or have been corrected and cleared)
	c. Test Battery mode
	d. Simulate the loss of bypass when on battery testing
	e. Emergency transfer testing
	f. Configure UPS. 5.3.1. Select appropriate display language
	g. Set Date and Time
	h. Set number of EBMs
	i. Building Alarms testing
	j. Local and Remote Emergency Power Off testing

	9. INSPECTION COMPLETION
	a. Ensure dead fronts and door panels are reinstalled
	b. System will be left in normal mode when environmental controls are operational
	c. Conduct on-site customer system operation training
	d. Final EEPs, calibration EEPs, meters report, service log, and configuration reports will be downloaded and stored
	e. Startup data forms and reports are available as required
	f. Clean up tools and debris around the system
	g. Register the warranty if applicable


	3.5 MANUFACTURER FIELD SERVICE
	A. The UPS manufacturer shall have a worldwide service organization, consisting of factory trained field service personnel to perform start-up, preventative maintenance, and service of the UPS system and power equipment. The service organization shall...
	B. Replacement parts: Parts shall be available through the worldwide service organization    24 hours a day, 7 days a week, and 365 days a year.  The worldwide service organization shall be capable of shipping parts within 4 working hours or on the ne...

	3.6 MAINTENANCE CONTRACTS
	A. A complete offering of preventative and full service maintenance contracts for the UPS    system and the battery system shall be available. All contract work shall be performed by Eaton authorized trained service personnel
	B. Contracts shall be available for both Monday through Friday, normal business hours next day response,  and seven days a week, any hour with up to two (2) hour response time

	3.7 TRAINING
	A. UPS service training: Provided on-site UPS service training first responder course shall be provided from the UPS manufacturer. The service training workshop shall include a combination of lecture and practical instruction with hands-on sessions. T...
	B. Training shall NOT be supplied by the start up technician at the time of start-up.  A separate training session shall be scheduled with NJTA. Training Plan must be provided in advance, and issued to NJTA for review and approval prior to scheduling ...
	C. Refer to specification section 017900, Demonstration and Training


	263623.1 - Automatic Transfer Switch -TMD5-MUB-Phase D
	section 26 36 23.1 - automatic transfer switch and by-pass isolation
	Part 1 -  general
	1.1 scope
	A. Furnish and install automatic transfer and by-pass isolation switch (ATS/BPS) system(s) with number of poles, amperage, voltage, withstand and close-on ratings as shown on the plans.  Each automatic transfer shall consist of an inherently double th...
	B. The automatic transfer switches and controls shall conform to the requirements of:
	1. UL 1008 - Standard for Transfer Switch Equipment
	2. IEC 947-6-1 Low-voltage Switchgear and Control gear; Multifunction equipment; Automatic Transfer Switching Equipment
	3. NFPA 70 - National Electrical Code
	4. NFPA 99 - Essential Electrical Systems for Health Care Facilities
	5. NFPA 110 - Emergency and Standby Power Systems
	6. IEEE Standard 446 - IEEE Recommended Practice for Emergency and Standby Power Systems for Commercial and Industrial Applications
	7. NEMA Standard ICS10-1993 (formerly ICS2-447) - AC Automatic Transfer Switches
	8. UL 508 Industrial Control Equipment
	9. related sections

	C. Related Sections include the following:
	1. 260501- Electrical General Provisions
	2. 260503-Electrical Related Work
	3. 260548- Vibration and Seismic Controls for Electrical Systems
	4. 260573- Short Circuit/Coordination Study
	5. 260800- Start-up and Commissioning
	6. 263213-Natural Gas Engine Alternator Set
	7. 019100 - Commissioning

	1.2 SUBMITTALS
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	1. Automatic Transfer Switches
	2. Bypass Isolation Switches
	3. Accessories

	D. Shop Drawings:    Include plans, elevations, sections, details, and attachments to other work to describe the work.  Include:
	1. Manufacturer to propose spacing and layout of supporting devices including heights, spacing, and frequency.
	2. Complete dimensioned outline drawing, showing overall length, width and height, equipment weight, ratings of equipment and installation clearances and restrictions.
	3. Mounting details and conduit access areas.
	4. Wiring diagrams.

	E. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post – consumer content.
	2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	Part 2 -  products
	2.1 Mechanically held transfer switch
	A. Basis of design ASCO 7000 Series automatic transfer switch.
	B.  Automatic transfer switch shall be as manufactured by ASCO or equal by Russell Electric, Eaton.
	C. The transfer switch shall be electrically operated and mechanically held.  The electrical operator shall be a momentarily energized, single-solenoid mechanism.  Main operators which include overcurrent disconnect devices, linear motors or gears sha...
	D. All transfer switch sizes shall use only one type of main operator for ease of maintenance and commonality of parts.
	E. The switch shall be positively locked and unaffected by momentary outages, so that contact pressure is maintained at a constant value and contact temperature rise is minimized for maximum reliability and operating life.
	F. All main contacts shall be silver composition.  Switches shall have segmented, blow-on construction for high withstand and close-on capability and be protected by separate arcing contacts.
	G. Inspection of all contacts shall be possible from the front of the switch without disassembly of operating linkages and without disconnection of power conductors. Switches shall have front removable and replaceable contacts.  All stationary and mov...
	H. Designs utilizing components of molded-case circuit breakers, contactors, or parts thereof, which are not intended for continuous duty, repetitive switching or transfer between two active power sources are not acceptable.
	I. Where neutral conductors must be switched as shown on the plans, the AS shall be provided with fully rated overlapping neutral transfer contacts.  The neutrals of the normal and emergency power sources shall be connected together only during the tr...
	2.2 Bypass-Isolation Switch
	A. A two-way bypass-isolation switch shall provide manual bypass of the load to either source and permit isolation of the automatic transfer switch from all source and load power conductors.  All main contacts shall be manually driven.
	B. Power interconnections shall be silver-plated copper bus bar.  The only field installed power connections shall be at the service and load terminals of the bypass-isolation switch.  All control interwiring shall be provided with disconnect plugs.
	C. Separate bypass and isolation handles shall be utilized to provide clear distinction between the functions.  Handles shall be permanently affixed and operable without opening the enclosure door.  Designs requiring insertion of loose operating handl...
	D. Bypass to the load-carrying source shall be accomplished with no interruption of power to the load (make before break contacts).  Designs which disconnect the load when bypassing are not acceptable.  The bypass handle shall have three operating mod...
	E. The isolation handle shall provide three operating  modes: "Closed," "Test," and "Open." The "Test" mode shall permit testing of the entire emergency power system, including the automatic transfer switches with no interruption of power to the load....
	F. When the isolation switch is in the "Test" or "Open" mode, the bypass switch shall function as a manual transfer switch.
	G. Designs requiring operation of key interlocks for bypass isolation or ATSs which cannot be completely withdrawn when isolated are not acceptable.
	2.3 microprocessor controller
	A. The controller’s sensing and logic shall be provided by a single built-in microprocessor for maximum reliability, minimum maintenance, and the ability to communicate serially through an optional serial communication module.
	B. A single controller shall provide twelve selectable nominal voltages for maximum application flexibility and minimal spare part requirements.  Voltage sensing shall be true RMS type and shall be accurate to ( 1% of nominal voltage.  Frequency sensi...
	C. The controller shall be connected to the transfer switch by an interconnecting wiring harness.  The harness shall include a keyed disconnect plug to enable the controller to be disconnected from the transfer switch for routine maintenance. Sensing ...
	D. All field connections shall be wired to a common terminal block to simplify field-wiring connections.
	E. The controller shall meet or exceed the requirements for Electromagnetic Compatibility (EMC) as follows:
	1. EN 55011:1991      Emission standard - Group 1, Class A
	2. EN 50082-2:1995     Generic immunity standard, from which:
	3. EN 61000-4-2:1995   Electrostatic discharge (ESD) immunity
	4. ENV 50140:1993     Radiated Electro-Magnetic field immunity
	5. EN 61000-4-4:1995   Electrical fast transient (EFT) immunity
	6. EN 61000-4-5:1995   Surge transient immunity
	7. EN 61000-4-6:1996   Conducted Radio-Frequency field immunity
	8. IEEE472 (ANSI C37.90A)   Ring Wave Test.

	2.4 enclosure
	A. The ATS shall be furnished in a freestanding, floor mounted Type 1 enclosure unless otherwise shown on the plans.
	B.  All standard and optional door-mounted switches and pilot lights shall be 16-mm industrial grade type or equivalent for easy viewing & replacement.  Door controls shall be provided on a separate removable plate, which can be supplied loose for ope...
	2.5 controller display and keypad
	A. A four line, 20 character LCD display and keypad shall be an integral part of the controller for viewing all available data and setting desired operational parameters.  Operational parameters shall also be available for viewing and limited control ...
	1. Nominal line voltage and frequency
	2. Single or three phase sensing
	3. Operating parameter protection
	4. Transfer operating mode configuration; Open transition.
	5. All instructions and controller settings shall be easily accessible, readable and accomplished without the use of codes, calculations, or instruction manuals.

	2.6 Voltage, frequency and phase rotation sensing
	A. Voltage and frequency on both the normal and emergency sources (as noted below) shall be continuously monitored, with the following pickup, dropout and trip setting capabilities (values shown as % of nominal unless otherwise specified):
	B. Repetitive accuracy of all settings shall be within ± 0.5% over an operating temperature range of -20(C to 60(C.
	C. Voltage and frequency settings shall be field adjustable in 1% increments either locally with the display and keypad or remotely via serial communications port access.
	D. The controller shall be capable (when activated by the keypad or through the serial port) of sensing the phase rotation of both the normal and emergency sources.  The source shall be considered unacceptable if the phase rotation is not the preferre...
	E. Source status screens shall be provided for both normal & emergency to pro-vide digital readout of voltage on all 3 phases, frequency, and phase rotation.
	2.7 time delays
	A. An adjustable time delay of 0 to 6 seconds shall be provided to override momentary normal source outages and delay all transfer and engine starting signals.  Capability shall be provided to extend this time delay to 60 minutes by providing an exter...
	B. A time delay shall be provided on transfer to emergency, adjustable from 0 to 60 minutes, for controlled timing of transfer of loads to emergency.
	C. Two time delay modes (which are independently adjustable) shall be provided on re-transfer to normal.  One time delay shall be for actual normal power failures and the other for the test mode function.  The time delays shall be adjustable from 0 to...
	D. A time delay shall be provided on shut down of engine generator for cool down, adjustable from 0 to 60 minutes.
	E. A time delay activated output signal shall also be provided to drive an external relay(s) for selective load disconnect control.  The controller shall have the ability to activate an adjustable 0 to 5 minute time delay in any of the following modes:
	1. Prior to transfer only.
	2. Prior to and after transfer.
	3. Normal to emergency only.
	4. Emergency to normal only.
	5. Normal to emergency and emergency to normal.
	6. All transfer conditions or only when both sources are available.

	F. All time delays shall be adjustable in 1 second increments, except the extended parallel time, which shall be adjustable in .01 second increments.
	G. All time delays shall be adjustable by using the LCD display and keypad or with a remote device connected to the serial communications port.
	2.8 features
	A. A three position momentary-type test switch shall be provided for the test / automatic / reset modes.  The test position will simulate a normal source failure.  The reset position shall bypass the time delays on either transfer to emergency or retr...
	B. A SPDT contact, rated 5 amps at 30 VDC, shall be provided for a low-voltage engine start signal.  The start signal shall prevent dry cranking of the engine by requiring the generator set to reach proper output, and run for the duration of the cool ...
	C. Auxiliary contacts, rated 10 amps, 250 VAC shall be provided consisting of one contact, closed when the ATS is connected to the normal source and one contact closed, when the ATS is connected to the emergency source.
	D. LED indicating lights (16 mm industrial grade, type 12) shall be provided; one to indicate when the ATS is connected to the normal source (green) and one to indicate when the ATS is connected to the emergency source (red).
	E. LED indicating lights (16 mm industrial grade, type 12) shall be provided and energized by controller outputs. The lights shall provide true source availability of the normal and emergency sources, as determined by the voltage sensing trip and rese...
	F. Provide the ability to select “commit/no commit to transfer” to determine whether the load should be transferred to the emergency generator if the normal source restores before the generator is ready to accept the load.
	G. Terminals shall be provided for a remote contact which opens to signal the ATS to transfer to emergency and for remote contacts which open to inhibit transfer to emergency and/or retransfer to normal.  Both of these inhibit signals can be activated...
	H. An Inphase monitor shall be provided in the controller.  The monitor shall control transfer so that motor load inrush currents do not exceed normal starting currents, and shall not require external control of power sources. The inphase monitor shal...
	I. The controller shall be capable of accepting a normally open contact that will allow the transfer switch to function in a non-automatic mode using an external control device.
	J. Engine Exerciser - The controller shall provide an internal engine exerciser. The engine exerciser shall allow the user to program up to seven different exercise routines.  For each routine, the user shall be able to:
	1. Enable or disable the routine.
	2. Enable or disable transfer of the load during routine.
	3. Set the start time:
	a. Time of day
	b. Day of week
	c. Week of month (1st, 2nd, 3rd, 4th, alternate or every)
	d. Set the duration of the run.

	K. At the end of the specified duration the switch shall transfer the load back to normal and run the generator for the specified cool down period.  A 10-year life battery that supplies power to the real time clock in the event of a power loss will ma...
	L. System Status - The controller LCD display shall include a “System Status” screen which shall be readily accessible from any point in the menu by depressing the “ESC” key a maximum of two times.  This screen shall display a clear description of the...
	1. Normal Failed
	2. Load on Normal
	3. TD Normal to Emerg
	4. 2min15s

	M. Controllers that require multiple screens to determine system status or display “coded” system status messages, which must be explained by references in the operator’s manual, are not permissible.
	N. Self Diagnostics - The controller shall contain a diagnostic screen for the purpose of detecting system errors.  This screen shall provide information on the status input signals to the controller which may be preventing load transfer commands from...
	O. Communications Interface – The controller shall be capable of interfacing, through a serial communication module, with a network of transfer switches, locally (up to 4000 ft.) or remotely through modem serial communications.  Standard software spec...
	P. Data Logging – The controller shall have the ability to log data and to maintain the last 99 events, even in the event of total power loss.  The following events shall be time and date stamped and maintained in a non-volatile memory:
	1. Event Logging
	a. Data and time and reason for transfer normal to emergency.
	b. Data and time and reason for transfer emergency to normal.
	c. Data and time and reason for engine start.
	d. Data and time engine stopped.
	e. Data and time emergency source available.
	f. Data and time emergency source not available.
	2. Statistical Data
	a. Total number of transfers.
	b. Total number of transfers due to source failure.
	c. Total number of days controller is energized.
	d. Total number of hours both normal and emergency sources are available.

	Q. Communications Module - A full duplex RS485 interface shall be installed in the ATS controller to enable serial communications.  The serial communications shall be capable of a direct connect or multi-drop configured network. This module shall allo...
	R. Provide Indicator features 18B and 18G to provide indication to BMS system that “Normal” and “Emergency” 3-phase power is available. Each feature shall provide a two-pole, double-throw contacts that operate when the monitored source voltage is pres...
	S. Provide features 14a/14b to provide auxiliary contacts to be monitored by the BMS system to monitor the switch position. This feature shall provide four sets of two-pole, double-throw contacts that operate when the monitored source voltage is prese...
	T. Provide load shed feature 30A for future use by client.
	2.9 withstand and closing ratings
	A. The ATS shall be rated to close on and withstand the available RMS symmetrical short circuit current at the ATS terminals with the type of overcurrent protection shown on the plans.
	B. The ATS shall be UL listed in accordance with UL 1008 and be labeled in accordance with that standard's 1½ and 3 cycle, long-time ratings.  ATS which are not tested and labeled with 1½ and 3 cycle (any breaker) ratings and have series, or specific ...

	Part 3 -  execution
	3.1 tests and certification
	A. The complete ATS shall be factory tested to ensure proper operation of the individual components and correct overall sequence of operation and to ensure that the operating transfer time, voltage, frequency and time delay settings are in compliance ...
	B. Upon request, the manufacturer shall provide a notarized letter certifying compliance with all of the requirements of this specification including compliance with the above codes and standards, and withstand and closing ratings.  The certification ...
	C. The ATS manufacturer shall be certified to ISO 9001 International Quality Standard and the manufacturer shall have third party certification verifying quality assurance in design/development, production, installation and servicing in accordance wit...
	3.2 service representation
	A. The ATS manufacturer shall maintain a national service organization of company-employed personnel located throughout the contiguous United States.  The service center's personnel must be factory trained and must be on call 24 hours a day, 365 days ...
	B. The manufacturer shall maintain records of each switch, by serial number, for a minimum of 20 years.
	3.3 installation
	A. The contractor shall install equipment per manufacturer’s requirements and contract drawings.
	B. All necessary hardware to secure the ATS in place shall be provided by contractor.
	C. The equipment shall be installed and checked in accordance with manufacturers written instructions.  This shall include but not be limited to:
	1. Check to ensure that the pad is level to within a ¼”.  Level pad surface as required.
	2. Check to ensure all cables are torqued to the manufacturer’s requirement.
	3. Secure equipment to the equipment pad.

	3.4 commissioning
	A. Field test and verify proper operation of automatic transfer switch.
	B. Field test and verify all pick-up and drop-out settings and sensing relays.
	3.5 training
	A. Training shall NOT be supplied by the start up technician at the time of start-up.  A separate training session shall be scheduled with NJTA. Training Plan must be provided in advance, and issued to NJTA for review and approval prior to scheduling ...
	B. Refer to specification section 017900, Demonstration and Training
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	section 26 36 23.2 - Manual Transfer Switch
	1.1 Scope:
	A. Contractor shall furnish, deliver, install and test the manual transfer switches as specified herein and in accordance with the drawings.
	1.2 Quality Assurance:
	A. Manual transfer switch shall be UL listed and labeled under the UL 1008 standard.
	B. Manual transfer switch manufacturer shall provide a complete factory assembled, wired and tested manual transfer switch.
	C. Manual transfer switch shall be factory Hi-pot tested for a period of not less than 60 seconds.
	D. Manual transfer switch installation shall meet all applicable NEC standards.
	1.3 Submittals
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	D. Shop Drawings
	1. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	a. Contractor shall submit manufacturer’s drawings and data of manual transfer switches for Engineer’s approval prior to start of fabrication.  Drawings and data shall include, as a minimum, dimensioned general arrangement drawings and wiring diagrams...

	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	a. Certified as-built General Arrangement drawings and Wiring Diagram.
	b. Materials / Component List including part numbers.
	c. Maintenance and service requirements.
	d. Certificate of Compliance and hi-pot test data.
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.

	F. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	1.4 Warranty
	A. Manual transfer switches shall be covered by manufacturer’s warranty for a minimum period of (1) one year after shipment from manufacturer.
	2.1 General:
	A. All equipment shall be new.
	B. Manual transfer switch manufacturer must have produced and sold manual transfer switches as a standard product for a minimum of (3) years.
	C. Manual transfer switches shall be molded case circuit breaker type; knife switch or fused switches are not acceptable.
	D. Contractor shall be responsible for the equipment until it has been installed and is finally inspected, tested and accepted in accordance with the requirements of this Specification.
	E. Manual transfer switches shall be StormSwitch as manufactured by ESL Power Systems, Inc. or equal as approved by the Engineer.
	2.2 Manual Transfer Switches:
	A. Manual transfer switch shall consist of (2) two mechanically-interlocked molded case circuit breakers, cam-style male connectors, power distribution block and grounding terminals, all housed within a padlockable enclosure.
	B. Manual transfer switch enclosure shall be Type 3R, constructed of continuous seam-welded, powder coated galvanneal steel.  The main access shall be through an interlocked, hinged door that extends the full height of the enclosure.  Access for porta...
	C. Cam-style male connectors (inlets) shall be UL Listed single-pole separable type and rated 400 amps at 600VAC.  Cam-style male connectors shall be color coded.  Cam-style male connectors shall be provided for each phase and for ground, and shall al...
	D. A power distribution block shall be provided for load-side field wiring.  The power distribution block shall be factory wired to the molded case circuit breakers.
	E. Molded case circuit breakers shall be UL Listed and the short circuit interrupt rating shall be a minimum of 35kAIC at 480VAC.  Trip rating of the molded case circuit breakers shall be as shown on the drawings.  One molded case circuit breaker shal...
	F. Manual transfer switch shall be suitable for use as service equipment in the USA.
	3.0 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...
	3.1 Installation:
	A. Prior to installation of manual transfer switches, Contractor shall examine the areas and conditions under which the manual transfer switch is to be installed and notify the Engineer in writing if unsatisfactory conditions exist.
	B. Manual transfer switch shall be installed as shown on the drawings and per the manufacturer’s written instructions.  In addition, the installation shall meet the requirements of local codes, the National Electrical Code and National Electrical Cont...
	C. Conduit entry into the manual transfer switch shall be by Contractor; Contractor shall furnish and install listed watertight conduit hubs, as manufactured by MYERS or T&B, for each conduit entry on the manual transfer switch.  The incoming hub size...
	D. Contractor shall terminate feeder conductors, load conductors and ground per the manufacturer’s instructions.  Use copper wire only for all conductors and grounds.   All field wiring terminations shall be torqued as required per the instructions on...
	3.2 Field Testing:
	A. Prior to energizing manual transfer switch, the Contractor shall perform the following checks and tests as a minimum:
	1. Verify mounting and connections are complete and secure.
	2. Verify internal components and wiring are secure.
	3. Perform continuity check of all circuits.
	4. Perform 1,000 VDC megger test on feeder, load and ground cables.
	5. Verify deadfront is secure.
	6. With the manual transfer switch deadfront in place and the main access door closed and properly latched, actuate both Operator Mechanisms; verify only (1) breaker at a time can be turned to the “ON” position.
	7. Confirm operation of the manual transfer switch ground receptacle by attaching a plug to the manual transfer switch ground receptacle and then verify that the plug is grounded to the facility ground.
	8. With generator power applied, confirm operation of manual transfer switch by following directions on main access door.
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	SECTION 26 41 13 - Lightning Protection Systems
	Part 1 -  general
	1.1 RELATED DOCUMENTS
	A. The Drawings and General Provisions of the Contract, including, but not limited to General and Supplementary Conditions and Division 1 Specification Sections apply to all the work specified in this Division and its sections.
	B. This Division is a part of the entire set of Contract Documents and shall be coordinated with the applicable provisions of the other parts.  The following requirements clarify, amend or are in addition to the requirements set forth under the Genera...

	1.2 REFERENCES
	A. In this Article, list only references that are used within other portions of this Section.  Use the full title of the standard.  If paragraphs containing these references are deleted in the text of the edited section, delete references here accordi...
	B. Lightning Protection Institute (LPI):
	1. LPI 175, Lightning Protection Institute Installation Code.

	C. National Fire Protection Association (NFPA):
	1. NFPA 780, Lightning Protection Systems.

	D. Underwriters Laboratories (UL):
	1. UL 96, Lightning Protection Components.
	2. UL 96A, Installation Requirements for Lightning Protection Systems.


	1.3 Related sections
	A. Related Sections include the following:
	1. Division 07 – Metal Roof Panels
	2. Division 07 – Snow Guards
	3. Division 10 – Bird Control
	4. Section 26 05 26 Grounding and Bonding
	5. Section 26 43 13 Surge Protection Device
	6. Section 01 40 00 Quality Assurance and Control


	1.4 summary
	A. This Section specifies the lightning protection system for the building(s) or structure(s). This system provides safety for the building and occupants by preventing damage to the structure caused by lightning. The design of this system is to be in ...
	B. The work covered under this section of the specifications consists of furnishing labor, materials and services required for the completion of a functional and unobtrusive UL Master Label lightning protection system approved by the architect and eng...
	C. A firm actively engaged in the installation of Certified lightning protection systems and listed with Underwriters’ Laboratories, Inc., and the Lightning Protection Institute shall install the system.
	D. UL certification/labeling require inspection by their third-party field staff after completion of the installation. Contractor shall arrange for all required UL inspections, and pay all associated costs, and required fees for obtaining a UL Master ...

	1.5 System Description
	A. The entire lightning protection system shall be designed and installed in accordance with:
	1. Lightning Protection Institute (LPI) Standard #175
	2.  National Fire Protection Assoc. (NFPA) Document #780
	3. Underwriters’ Laboratories, Inc. (U/L) Standard #96A


	1.6 Submittals
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	1. Air Terminals
	2. Ground Rods
	3. Wire and Cable
	4. Mounting Bases
	5. Mechanical Fasteners
	6. Adhesives
	7. Connectors
	8. Exothermic welds
	9. Accessories

	D. Shop drawings:
	1. Shop drawings showing the type, size, and locations of all equipment, grounds, cable routings, and other items required to provide a complete and operational lightning protection system.
	2. Provide coordination shop drawing with metal roof panel system, bird control, snow guards, and gutter system.  Coordinate roof penetrations, conceal vertical drops so they are not visible, and provide weather tight installation.
	a. The lightning protection layout plan shall be prepared to scale using architectural backgrounds.  It shall include all features of the roof and roof mounted equipment.  Actual locations for all air terminals, conductors, risers and ground rods shal...
	b. Details of proposed method of concealing conductors.
	c. Details of proposed methods of fastening.
	d. Details of any proposed penetrations.

	3. Lightning protection system manufacturer’s qualifications.
	4. Lightning protection system installer’s qualifications

	E. Sustainability / Environmental Submittals:  Show evidence including, but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post – consumer content.
	2. Indoor Environmental Quality – product in VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 1, including but not limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES;
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.7 Record Documents
	A. Upon completion of the installation, submit the following:
	1. As-built shop drawings for the lightning protections system.
	2. UL Master Label.

	B. Complete shop drawings shall be submitted to the architect and engineer for approval prior to commencement of the installation. The shop drawing will show the extent of the system layout designed for the structure along with details of the products...

	1.8 Performance Requirements
	A. Provide a complete, functional and unobtrusive lightning protection system as specified herein.
	1. Provide the standard product of a manufacturer regularly engaged in the production of lightning protection systems.
	2. Observe the limitations on areas of usage for aluminum cables and for copper and aluminum materials together as outlined in NFPA 780 and LPI 175.
	3. Install all systems in conformance with UL 96A requirements.
	4. Protect equipment on stacks and chimneys from corrosion, and size the equipment in accordance with LPI and UL requirements.

	B. Install all equipment in a neat workmanlike manner in the most inconspicuous manner possible.
	C. Coordinate work with building grounding electrode system.
	D. Provide a lightning protection system that conforms to the requirements of the Lightning Protection Institute and Underwriter’s Laboratories Standards for lightning protection systems.
	1. Provide LPI System Certification.
	2. Provide Underwriters' Laboratories, Inc. inspected, approved, and properly labeled equipment; and furnish a UL Master Label for the system.

	E. All work shall be concealed from view to the greatest extent possible.  All down leads shall be concealed.  No conduit or cable will be permitted to be installed on any exposed vertical face of the building or exposed on any exterior soffits.  The ...

	1.9 Quality Assurance
	A. The contractor shall furnish a U/L Certificate upon completion of the installation.
	B. The system installation shall be made under the supervision of an LPI Certified Master Installer, and the LPI System Certification shall be delivered upon completion of the installation.
	C. Authority’s Maintenance Department (AMD) Quality Control
	1. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work.
	2. Contractor shall be responsible to request and secure AMD pre-functional and functional checklists as well as any other required documents.
	3. Electronic and hardcopy transmission of completed checklists and documents are required prior to final inspection.



	Part 2 -   Products:
	2.1 Standard
	A. All materials shall comply in weight, size, and composition with the requirements of the UL 96 Materials Standards. All equipment shall be UL listed and properly labeled. The system furnished under this specification shall be the standard product o...
	B. Basis of design Warren Lightning Rod Company.
	C. Acceptable Manufacturers:
	1. Warren Lightning Rod Company
	2. East Coast Lightning Equipment, Inc.
	3. Thompson Lightning Protection, Inc.
	4. Or Approved Equal


	2.2 Materials
	A. Class I materials shall be used for systems on structures not exceeding 75 feet in height and Class II materials shall be used for systems on structures exceeding 75 feet above grade.
	1. Class I
	a. Air Terminals: Min. 3/8 inch (9.5 mm) diameter, solid.
	b. Main Conductors: Min. 187 pounds per 1000 feet, 17 AWG strand size, 59,500 cir. mils (278 g/m, 29 mm2) total cross sectional area.

	2. Class II
	a. Air Terminals: Min. 1/2 inch (12.7 mm) diameter, solid.
	b. Main Conductors: Min. 375 pounds per 1000 feet, 15 AWG strand size, 115,000 cir. mils (558 g/m, 58 mm2) total cross sectional area.


	B. Copper shall be of the grade ordinarily required for commercial electrical work, generally designated as being 95 percent conductive when annealed. Aluminum conductors shall be of electrical grade aluminum.
	C. Lightning protection materials shall be coordinated with building construction materials to assure compatibility. Aluminum lightning protection materials shall not be embedded in concrete or masonry, installed on or below copper surfaces, or used f...
	D. Strike termination devices shall be provided to place the entire structure under a zone of protection as defined by the Standards. Air terminals shall project a minimum of 10 inches above protected areas or objects. Air terminals shall be located w...
	E. Metallic bodies having a thickness 3/16” or greater may serve as strike termination devices without the addition of air terminals. These bodies shall be made a part of the lightning protection system by connection(s) according to the Standards usin...
	F. Cable conductors shall provide a two-way path from strike termination devices horizontally and downward to connections with the ground system. Cable conductors shall be free of excessive splices and sharp bends. No bend of a conductor shall form a ...
	G. Cable down conductors shall be concealed within the building construction enclosed within PVC conduit from roof to grade level. Down conductors shall be spaced at intervals averaging not more than 100 feet around the protected perimeter of the stru...
	H. Exposed cable conductors shall be secured to the structure at intervals not exceeding 3 feet – 0 inches. Fasteners, nails, screws, or bolts shall be of suitable configuration for the intended application and of the same material as the conductor or...
	I. Connectors and splicers shall be of suitable configuration and type for the intended application and of the same material as the conductors or of electrolytically compatible materials.
	J. Ground terminations suitable for the soil conditions shall be provided for each downlead conductor. Where the structural steel framework is utilized as main conductors for the system, perimeter columns shall be connected to the grounding system at ...
	K. Common interconnection of all grounded systems within the building shall be accomplished using main size conductors and fittings. Grounded metal bodies located within the calculated bonding distance as determined by the formulas of the Standards sh...
	L. Surge suppression shall be provided at every system entrance to the structure to prevent massive lightning overvoltages from entering the structure. Additional surge protection for internal electronic equipment may be determined through cost-benefi...


	Part 3 -  Execution:
	3.1 Standard
	A. The installation shall comply with the requirements of NFPA 780, UL 96A, and LPI 175.

	3.2 Acceptable installers
	A. The installing contractor company shall be listed with the Lightning Protection Institute, and Underwriters’ Laboratories, Inc. The installation contractor shall have personnel on staff Certified by the LPI as a Master Installer or Master Installer...
	B. Member of the Lightning Protection Institute (LPI).

	3.3  Installation
	A. The installation of the lightning protection system components shall be done in a neat and workmanlike manner.
	B. Roof penetrations required for down conductors or for connections to structural steel framework shall be made using through-roof assemblies with solid bars and appropriate roof flashings. The roofing contractor shall furnish the methods and materia...
	C. UL certification requires inspection by their third-party field staff after completion of the installation. Upon completion of the lightning protection installation, the installing contractor shall provide to the owner an as-built drawing of the sy...
	D. If the protected structure is an addition to or is attached to an existing structure that does not have a lightning protection system, the contractor shall certify that the system installed complies with the requirements of the Standards, and advis...




	264313 - Surge Protection Devices -TMD5-MUB-Phase D
	265000 - Lighting Fixtures And Accessories -TMD5-MUB-Phase D
	section 26 50 00 - lighting fixtures and accessories
	A. Provide fixtures as indicated in schedule on drawings and further specified.  Fixtures to bear label of Underwriters' Laboratories and be installed true and plumb, left clear and free from grease and fingerprints.  Damage or spoiling of ceiling to ...
	B. The catalog numbers in Fixture Schedule on drawings includes the lighting fixture descriptions, fixture manufacturers, and corresponding model numbers.  The part numbers shown on the Lighting Fixture Schedule are intended to indicate the fixture ty...
	C. Where drawings show only one (1) "Type" letter adjacent to a continuous row of fixtures or adjacent to a few fixtures in the room, it means that the designation is applicable to every fixture symbolized in each group.
	A. Design Criteria:
	1. The Lighting Fixture Schedule on the Contract Drawings constitutes the basis of the lighting design for this Contract, but may not indicate the special design details required.
	2. Provide lighting fixtures meeting the requirements of the basis of the lighting design for this Contract, and which have the special details specified in this Section.
	A.  The system shall be designed in accordance with applicable portions of the following standards:
	1. American National Standards Institute (ANSI C57.110)
	2. Institute of Electrical and Electronic Engineers (IEEE 519-1992) (C62.41-1991)
	3. National Electrical Manufacturers Association (NEMA PE-1)
	4. National Electric Code
	5. National Fire Protection Association (NFPA 70) (NFPA 101) (NFPA 111)
	6. Underwriters Laboratories (UL 924)
	7. Federal Communications Commission (FCC Part 15, Sec. J, Class A)
	8. Federal Aviation Administration (FAA-G-201e)
	9. Listed UL Standards UL 924 Emergency Lighting Equipment with 90 minutes, or UL 924 Auxiliary Lighting and Power Equipment (UL 924A) for other than 90 minutes battery backup, or C-UL 924 Emergency Lighting and Power Equipment with 30 minutes, listed...
	A. Related Sections include the following:
	1. Lighting Fixture Schedule
	2. Occupancy Schedule
	3. Electrical Details
	4. Section 019100 – Commissioning
	5. Section 01 40 00 Quality Assurance and Control
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	1. Product Data on all Lighting Fixtures
	2. Photometric Data
	3. Product Data Lighting Inverter
	4. Occupancy Sensors and controls
	5. Emergency By-pass Relay
	6. Lighting Controls Wiring Diagrams
	D. Shop Drawings:
	1. Submit Shop Drawings and manufacturer’s installation instructions to show details of assemblies and sub-assemblies, and specially-fabricated supporting and fastening devices
	2. Submit bills of material for the fixtures and their appurtenances.
	a. Reference the bills of material to the Shop Drawings.
	b. Provide bills of material consisting of itemized lists of the parts required (i.e. ballast capacitor igniter, and other similar item descriptions).
	c. Identify each part with a part number and/or manufacturer number.
	3. Submit Shop Drawings and manufacturer’s installation instructions to show details of assemblies and wiring diagrams for lighting inverters.
	4. Provide the following information when substitutions are submitted for fixtures                   identified in the Fixture Schedule:
	a. Calculations showing the substituted fixtures provide equivalent illumination including foot candle level, visual comfort performance, glare and energy usage.
	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.
	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.
	A. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work.
	B. Contractor shall be responsible to request and secure AMD pre-functional and functional checklists as well as any other required documents.
	C. Electronic and hardcopy transmission of completed checklists and documents are required prior to final inspection.
	A. The manufacturers of the fixtures that were used as the basis for the lighting design for this Contract are listed in the Fixture Schedule on the Contract Drawings.
	1. Fixture descriptions and corresponding manufacturer’s  style numbers are shown in the Fixture Schedule.
	2. Additional manufacturers who can provide products comparable to those listed in the Fixture Schedule including warranties may submitted for approval.
	A. Fixture Support Devices and Fasteners:
	1. In  addition to the supporting devices and fasteners, provide suspension accessories, canopies, casing, sockets, holders, reflectors, plaster frames, recessed boxes and similar items required to support the lighting equipment and luminaires as spec...
	2. Fixtures shall be supported independently of suspended ceilings.  Provide minimum two support means for each fixture fastened to building structure and independent of the ceiling support system.
	A. Light Fixtures:
	1. Provide those fixtures indicated on the Lighting Fixture Schedule on the Contract Drawings or approved substitutions.
	2. Provide the housing of each fixture with a separate, factory-installed grounding device and ground conductor.
	3. Provide the proper type of lamps for the lighting fixtures scheduled on the Contract Drawings or indicated on the approved Shop Drawings.
	4. Provide luminaire brackets fabricated to be compatible with the configuration of the luminaire.
	5. Supply pendant stems, special mounting supports and hardware, and miscellaneous materials and incidentals required to install the lighting and emergency battery unit products in place.
	A. Basis of design-WattStopper’s ELCU-200 Emergency Lighting Control Unit.
	B. Emergency Lighting Control Unit is a self-contained device that allows any standard lighting control device to control emergency lighting in conjunction with normal lighting in any area of the building.  Emergency lighting control units shall be pr...
	C. The ELCU-200 monitors a single circuit that provides normal lighting to an area. As long as normal power is present, the ELCU-200 permits lighting control devices (e.g., occupancy sensors, panels, dimmers, or wall switches) to control the emergency...
	A. Design Criteria:
	1. The Occupancy Sensor Schedule on the Contract Drawings constitutes the basis of the design for this Contract, but may not indicate the special design details required.
	2. Provide Occupancy Sensors meeting the requirements of the basis of the design for this Contract, and which have the special details specified in this Section.
	B. Sensors shall have standard 5 year warranty and shall be UL and CUL listed.
	A. DESCRIPTION
	1. This specification defines the electrical and mechanical characteristics and requirements for a stored electrical energy, uninterruptible, emergency power supply system. The system as specified herein includes all the components required to deliver...
	B. Product Data:
	1. The manufacturer shall supply documentation for the installation of the system, including wiring diagrams and cabinet outlines showing dimensions, weights, BTUs, input/output current, input/output connection locations and required clearances.
	2. Factory test results shall be provided to show compliance with the requirements. The manufacturer shall include battery test documentation which demonstrates compliance with the specified minimum emergency reserve with full rated KW load.
	3. The supplier shall furnish (6) equipment submittal copies. Submittals shall be specific for the equipment furnished and shall include as-built information.
	C. Manufacturers
	1. The basis of design is the UltraLITE Model ELC centralized emergency lighting inverter system, manufactured by Controlled Power Company.
	D. Manufactured Units
	1. The system shall be designed and manufactured to assure maximum reliability, serviceability and performance. All control devices and system electronics shall be accessible via the front inverter cabinet for rapid service or replacement. The diagnos...
	2. The system shall operate in accordance with requirements as specified herein to support any combination of fluorescent ballast fixtures, incandescent lamps, electronic and high power factor fluorescent ballasts, LED or HID fixtures or other approve...
	3. Normal Operation: The load is supplied with regulated power derived from the normal AC power input terminals through the rectifier charger and inverter. The rectifier charger shall be fully rated to charge the batteries and supply sufficient DC ene...
	4. Uninterrupted Emergency Operation: Upon the failure or unacceptable deviation of commercial AC power, energy will be supplied by the battery through the inverter and continue to supply power to the load without switching loss or disturbance. When p...
	5. Standby Emergency Operation: Upon the failure or unacceptable deviation of commercial AC power or upon a remote input “command on signal”, the standby, normally off AC output section of the system shall become energized, thus providing emergency po...
	6. Automatic Bypass Operation: The system shall include a high speed automatic bypass for fault clearing, for instantaneous overload conditions and/or to connect the load to the normal utility source in the event of a system rectifier charger or inver...
	7. Manual Bypass Switch: The system shall include an integral inverter bypass switch for use in case of an inverter failure. The switch shall be accessible via the front of the inverter enclosure, through a hinged door, requiring a hand tool for acces...
	8. System Power Output Capability: The stored emergency power supply system output power rating shall be 2000 watts.
	9. Battery Time Reserve Capacity: Battery shall be capable of producing emergency power for 90 minutes at full rated watts.
	10. Reliability: MTBF 100,000 hours. MTTR, 1 hour typical.
	11. System Input Breaker Rating: Input breaker shall be sized to accommodate full rated load, low line input, and maximum recharge current simultaneously. 2000 watt unit – 30A @ 120 VAC or 15A @ 277 VAC.
	E. Input Specifications
	1. Input Voltage: 120 VAC or 277 VAC.
	2. Input Voltage Operating Range:  +12% to -15% at full load without battery usage.
	3. Extended Range: The unit shall incorporate the use of variable range logic in conjunction with the load percentage to extend the input range up to +12% to -30%, without battery usage, while maintaining a regulated output voltage.
	4. Frequency Range:  57.5 hertz to 62.5 hertz.
	5. Power Factor:  Self correcting to >0.97 (approaching unity).
	6. Input Current Harmonics:  <5% THD (total harmonic distortion).
	F. Output Specifications
	1. Output Voltage: 120 VAC or 277 VAC.
	2. Sine Wave Voltage:  Maximum 3% THD under linear load.
	3. Frequency: 60 hertz + 0.5% under full load while in the battery operation mode.
	4. Harmonic Attenuation: Reflected load generated harmonics shall be attenuated at the input.
	5. Voltage Regulation: +/-2%.
	6. Output Power Rating: KVA at 1.0 power factor (unity). KVA = KW
	G. Battery Specifications
	1. Battery time: 90 Minutes at full rated kilowatt output, UL 924 listed, C-UL 924 listed Battery Type:  Integral, valve regulated, sealed lead calcium, maintenance free.
	2. Charger:  4 stage, 400 watts, temperature compensated, smart charge.
	3. Recharge Time:  UL 924, NFPA 101 compliant, 24 hour recharge.
	4. Bus Voltage:  72 VDC.
	H.   Performance Specifications
	1. Overload Rating: 1000% for 1 cycle, 500% for 1 second and 150% for 1 minute when fed from AC power source.
	2. On Battery Overload Rating: Normally On Bus Output shall be 200% surge rating for 5 cycles, 105% continuous.
	3. Normally Off Bus Output with User-Progammable Soft-Start: Adjustable settings shall be provided to limit the high inrush current, associated with energizing normally off emergency lights, to within the inverter’s on battery overload rating.
	4. Voltage Regulation: The output voltage shall be regulated to within +2% during input voltage changes from +12% to -15% with reference to nominal, and when the output is loaded from no load to full rated load.
	5. Reactive Power Correction:  Load at .6 pF corrected to > 0.97 at input (automatically correcting).
	6. Efficiency: 88% typical under full rated load.
	7. Reliability: 100,000 hours MTBF.
	I. Environmental Specifications
	1. Operating Temperature:  20 C to 35 C for UL 924 Listed models. Optimum battery performance and life shall be achieved at 25 C. Inverter electronics shall be designed for use at 0 C to 40 C.
	2. Inverter Storage Temperature:  -20 C to 50 C.
	3. Battery Storage Temperature:  25 C for 6 months. For each 9 C rise, reduce storage time by half.
	4. Relative Humidity:  95% non-condensing.
	5. Elevation:  5,000 feet, 1,500 meters.
	6. Audible Noise Level: Not greater than 50 dba at 3 feet.
	7. Enclosure: NEMA 2, powder-coat painted steel construction, drip-proof, and sealed prohibiting rodent entry.
	J. Display Monitor and Diagnostics
	1. Display Panel – System shall include a local, front mounted, sealed, LED display panel to indicate system status and battery condition. Display shall include provisions to automatically monitor inverter input voltage normal, inverter input voltage ...
	2. Audible Alarm – The display panel includes an audible alarm with alarm silence for system on battery, low battery, check battery, over temperature warning, system fault and inverter overload.
	3. Control Functions –  Push button for inverter on, fail safe dual push buttons for inverter off, alarm silence push button and push button for manually initiating a system battery test.
	4. Communications Port (RS232) – Include a DB9 and USB communications port for remote monitoring access to electrical measurements, system set point programming and system logs.
	5. Electrical Measurements (RS232) – Electrical measurements shall include: input voltage L1-neutral, output voltage L1-neutral, output current (amps), output watts, output volt amperes, % load, battery voltage and DC charging current, and output freq...
	6. System Set Points (RS232) – Include provision to program the following: low battery alarm, battery usage, automatic battery tests programmable for 30 day intervals, or 90 day intervals and an annual discharge test. The start date and time of the 30...
	7. System Log (RS232) – System shall include provisions to log power outages, system overloads and battery test pass/fail results, all with a date and time stamp.
	8. Automatic Self-Testing – Systems shall provide a programmable 30 second (UL 924A) or 5 minute automatic battery test that can be programmed to occur every 30, or 90 days.
	K. Relay Communications Interface
	1. Status / Alarm relay interface normally open contacts shall be provided for optional remote annunciator panel or automatic message dialer. Include potential free, 120 VAC @ .5amps, contacts for inverter on battery, low battery warning, and general ...
	L. Accessories
	1. Include network device SNMP / Ethernet TCP/IP adapter for network communication of inverter system status, electrical measurement data, and automatic battery pass / fail test results with time and date stamp.
	2. Include 12 pre-installed, 20 amp, single pole, output circuit breakers for use with normalAC output bus.
	M. Warranty
	1. The manufacturer shall guarantee all power component and system electronics to be free free from defects in material and workmanship for a period of 2 years following shipment from the factory.
	2. Battery warranty shall be 1 year full replacement, 14 year prorated.
	N. Serviceability
	1. The inverter’s power section, including all control cards and system electronics, shall be front-accessible and located behind a secure hinged access door for ease of service or component replacement. An integral inverter bypass switch must be prov...
	A. Mount fixtures rigidly to construction using the proper type fastenings, bars, devices, frames, canopies, stems, etc., to adapt the fixtures to the structural conditions and to insure a safe, non-hazardous installation.
	B. Note the type of construction to which the fixtures are to be attached before ordering same and make certain that all necessary mounting hardware is supplied.
	C. Suspended fixtures shall be braced for seismic loads.
	D. Where fixtures are mounted on suspended ceilings, provide additional supports from the ceiling grid to the building structure at the four corners of each fixture.  The fixture itself shall then be securely fastened to the ceiling grid members with ...
	E. Check the drawings, piping and duct work for clearances prior to ordering the fixtures shown in the schedule.  Any conflicts with reference to the clearances shall be discussed with the Architect who shall decide what changes should be made.
	F. Cooperate with all others on the job in determining exact location of all outlets, particularly those occurring in acoustical tile or on tile joints.
	G. Support all recessed fixtures by frames and/or plaster rings as required, and mount as to be readily removable for inspection and maintenance.  Make ceiling openings to closely and accurately match dimensions of recessed fixtures.  Provide fixture ...
	H. Comply with all code requirements as to the operating temperature, radiation, surface heat insulation, spacing from outlets, accessibility, mounting etc., for all recessed installations.
	I. Install all fixtures true and plumb and be free of light leaks, warps, dents or other irregularities.
	J. Install all fixtures at the mounting heights shown or as directed.  Pendant luminaries in the same room or area shall be installed at uniform heights above the finished floor.
	K. Immediately prior to occupancy all luminaries must be clean and free from dirt, grease, finger marks and defects.  Any parts broken prior to the turnover shall be replaced.
	A. Contractor shall located and install occupancy sensor as per manufacturer’s written installation instructions.
	B. Contractor shall set operating parameters, such as sensitivity and “off” timers at each location. The exact location and sensitivity setting shall be set so as to minimize false activations.  Set initial time delay setting for 5 minutes.  Coordinat...
	C. Contractor shall test and record the operation of each occupancy sensor.  Contractor shall verify the sensitivity setting to ensure that there are no false activation from movement outside the control area, and that timer function are operating wit...
	A. The contractor shall provide training session(s) for Emergency Lighting System, and the operation and setting of the occupancy sensors.  Training session shall be conducted by a qualified manufacturer’s representative. Training shall be scheduled w...


	270000 - Communications -TMD5-MUB-Phase D
	SECTION 270000 - COMMUNICATIONS
	Part 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  The Work specified in this Section consists of furnishing, installing connecting, testing, cleaning and protecting a structured wiring system for voice and data.

	1.2 Related Section
	A. The requirements of Section 260503, Electrical Related Work including related sections apply to the Work of this Section.

	1.3 REFERENCES
	A. American National Standards Institute (ANSI)/Telecommunications Industry Association (TIA)/Electronics Industry Alliance (EIA):
	1. ANSI/TIA/EIA-568-C.1  Commercial Building Telecommunications Cabling                                                   Standard – Part 1:  General Requirements.
	2. ANSI/TIA/EIA-568-C.2  Commercial Building Telecommunications Cabling                                                   Standard – Part 2:  Balanced Twisted Pair Cabling                                                     Components.
	3. ANSI/TIA/EIA-569-B  Commercial Building Standard for                                                                              Telecommunications Pathways and Spaces.
	4. ANSI/TIA/EIA-606  Administration Standard for the                                                                                   Telecommunications Infrastructure of Commercial                                                    Buildings.
	5. ANSI/TIA/EIA-607  Commercial Building Grounding and Bonding                                                           Requirements for Telecommunications.

	B. Institute of Electrical and Electronic Engineers (IEEE):
	1. IEEE 802.3ab   Physical Layer Parameters and Specifications for                                                       1000 Mb/s Operation over 4 pair of Category 6                                                        Balanced Copper Cabling, Type...

	C. Insulated Cable Engineers Association (ICEA):
	1. ANSI/ICEA S-80-576  Communication Wire and Cable for Wiring of                                                           Premises.

	D. National Electrical Manufacturers Association (NEMA):
	1. NEMA WC 63.1   Telecommunications Cables

	E. Underwriters Laboratories (UL):
	1. UL 444 Communications Cables.
	2. UL 467 Grounding and Bonding Equipment.
	3. UL 1863 UL Standard for Safety for Communications-Circuit Accessories.

	F. National Fire Protection Association (NFPA):
	1. NFPA 70  National Electrical Code (NEC).


	1.4 submittals
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittal Procedures.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	D. All products and components being furnished in this Section.
	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 Shop Drawings
	A. Telecommunications Drawings:  Provide registered communications distribution designer (RCDD) approved drawings complete with wiring diagrams and details required to prove that the distribution system shall properly support connectivity from the tel...
	B. Distribution Frames:  Provide shop drawing showing layout of applicable equipment including incoming cable stub or connector blocks, building protector assembly, outgoing cable connector blocks and equipment spaces and rack.

	1.6    Operations and Maintenance Manuals
	A. Submit Operation and Maintenance (O & M) Manuals which shall include detailed parts lists, lists of recommended spare parts, circuit diagrams, maintenance procedures, and operating instructions.  Submittal shall include the requirements of paragrap...

	1.7 quality assurance
	A. Refer to Section 260503 Electrical Related Work.

	1.8 delivery, storage and handling
	A. Refer to Section 260503 Electrical Related Work.

	1.9 installer qualifications
	A. Firm specializing in installing work of this Section with minimum ten years documented experience.
	B. Submit evidence of installer's experience and qualifications.  Installers shall be a Building Industry Consulting Service International (BICSI) Registered Cabling Installation Technician or have experience on projects of similar complexity.  Includ...


	Part 2 -  PRODUCTS
	2.1 general requirements
	A. Provide a completely cabled and terminated communication system (voice/data) in a star topology.
	B. Communications system cabling, raceways, pathways, and spaces shall at minimum comply with ANSI/TIA/EIA-568-C.1, -568-C.2, -568-C.3, -569-A and -607.
	C. Provide grounding and bonding per, at minimum, ANSI/TIA/EIA-607, NFPA 70 and UL 467.

	2.2 CONNECTORS
	A. UTP Copper Cable (Voice, Data):
	1. Connectors shall comply with FCC Part 68.5, and ANSI/EIA/TIA-568-B.  UTP outlet/connectors shall be UL 1863 listed, non-keyed, 4-pair, constructed of high impact rated thermoplastic housing and shall comply with Category 6 requirements and be 1000B...

	B. Acceptable Manufacturers:
	1. The Siemon Company.
	2. Leviton Voice and Data Division.
	3. Hubbell Premise Wiring.
	4. Panduit
	5. Or Approved Equal.

	C. Fiber connections shall be SC type.

	2.3 OUTLETS
	A. Outlets consisting of box, spacer ring, wallplate and connectors.
	B. Outlets shall include provisions for storage and bend radius protection of copper cabling.
	C. Acceptable Manufacturers:
	1. The Siemon Company.
	2. Leviton Voice and Data Division.
	3. Hubbell Premise Wiring.
	4. Panduit
	5. Or Approved Equal.


	2.4 PATCH PANELS
	A. UTP Copper Cable (Data):
	1. Provide angled patch panels model number CPPA48HDVNSWBL as manufactured by Panduit, or equal.
	2. Flush mount modular patch panels shall consist of a metal panel with molded rear snap-in faceplates. Patch panels shall accept all Mini-Com® Modules for UTP, STP, fiber, or A/V applications and shall mount to standard 19" racks. Patch panels shall ...
	3. Panel shall be equipped with 48 non-keyed RJ-45 ports wired to T568B.  Patch panels shall terminate the building cabling on 66 style insulation displacement connectors. Panels shall have each port factory numbered.
	4. The rear of each panel shall have incoming cable strain-relief and routing guides and shall accommodate top, bottom or side cable entry.
	5. Panel shall conform to performance requirements of ANSI/TIA/EIA-568-B for Category 6 and be 1000BASE-T compliant.
	6. Patch panels shall be angled style to facilitate proper bend radius and minimize the need for horizontal cable managers.

	B. Acceptable Manufacturers:
	1. The Siemon Company.
	2. Leviton Voice and Data Division.
	3. Hubbell Premise Wiring.
	4. Panduit
	5. Or Approved Equal.

	C. Fiber: 48-port with SC adapter plates:
	1. The rack mount fiber tray and fiber adapter patch panels shall house, organize, manage and protect fiber optic cable, splices, and connectors. Available in both flat and angled versions, patch panels shall accommodate pre-terminated cassettes, fibe...
	2. Fiber termination: adapter plate types shall be SC.
	3. Splices: shall be fusion spliced at both ends of cables.
	4. Fusion spliced to pigtails, no ribbon cable will be accepted.

	D. Testing: All multi-mode (MM) fibers shall be power metered bi-directionally at 850/1300nm.
	E. Acceptable Manufacturers:
	1. The Siemon Company.
	2. Corning
	3. Panduit
	4. Or Approved Equal.


	2.5 PATCH CORDS
	A. UTP Copper Cable (Data):
	B. Factory assembled and tested, constructed with stranded wire, equipped with 8-pin modular connectors and strain relief boots, and conforming to Category 6 requirements and be 1000BASE-T compliant.  Patch cords shall be identified with two heat shri...
	C. Provide 150- ten (10) ft. long Blue patch cords. Identify with cable tag (numbering to be determined at time of shop drawing review).
	D. Acceptable Manufacturers:
	1. The Siemon Company.
	2. Leviton Voice and Data Division.
	3. Hubbell Premise Wiring.
	4. Panduit
	5. Or Approved Equal.


	2.6 Media converter
	A. Media Convertors: Transition Networks Model #J/FE-CF-04 (SC).

	2.7 EQUIPMENT RACKS
	A. Basis of design Hubble HPW 84RR19D with XS0615 cable management.
	B. Provide standard 19” (480 mm) equipment rack, floor mounted modular type, 6063-T2 aluminum construction treated to resist corrosion, consisting of (2) vertical uprights, (2) floor angles, (2) top angles, and assembly hardware.
	1. Material: 6063-T2 aluminum.
	2. Uprights: 1/4” web thickness.
	3. Finish: Durable black powder coat.
	4. Weight capacity: 500 lbs. (static) when properly secured to floor.
	5. UL Listed - 7N69 Communications Circuit Accessory.
	6. EIA-310-D universal spacing tapped #12-24 front and rear.

	C. Provide 12” deep Hubbell’s NextFrame® XXL cable management vertical organizers.
	D. Provide rack-mounted power distribution units (PDU) with level 3 surge protection. Input Cord and plug to match L5-20R input receptacles. Output receptacles to be coordinated with rack mounted equipment.
	E. Acceptable Manufacturers:
	1. Hubbell Premise Wiring.
	2. Or Approved Equal.


	2.8 COPPER CABLE
	A. Category 6 Backbone Cable (Voice):
	1. Copper backbone cable shall be solid conductor, 24 AWG, 100 ohm, 25-pair UTP (Unshielded twisted pair), NFPA 70 CMR rated, covered with a gray thermoplastic jacket.  NFPA 70 type CMP may be substituted for type CMR.  Pair twist lengths and frequenc...
	2. All cable shall be plenum rated cable

	B. Acceptable Manufacturers:
	1. Belden.
	2. CommScope.
	3. General Cable.
	4. Hubbel.
	5. Panduit
	6. Or Approved Equal.


	2.9 Category 6 Horizontal Cable (Voice, Data
	A. Comply with NFPA 70, NEMA WC 63.1, ANSI/ICEA S-80-576 and performance characteristics in ANSI/TIA/EIA-568-B.
	B. UTP (unshielded twisted pair), 100 ohm.  Provide four each individually twisted pair, 24 AWG conductors, NFPA 70 CMG rated, with a blue PVC  jacket.  NFPA 70 type CMP or CMR may be substituted for type CMG.  Individual pairs shall be constructed to...
	C. Acceptable Manufacturers:
	1. Belden.
	2. CommScope.
	3. General Cable.
	4. Hubbell.
	5. Panduit
	6. Or Approved Equal.

	D. Category 6 Cross-Connect Wire (Voice):
	E. Jacketed or webbed cross-connect wire which binds conductors of a twisted-pair together to maintain consistent conductor spacing and pair twists that will not loosen during cross-connect installation.
	F. Solid conductor, 24 AWG UTP(unshielded twisted pair), NFPA 70 CM rated, number of pairs (1, 2, 3 or 4) as required.
	G. Shall conform to ANSI/TIA/EIA-568-B Category 6 requirements and shall be 1000BASE-T compliant.
	1. Acceptable Manufacturers:
	a. General Cable.
	b. The Siemon Company.
	c. Panduit
	d. Or Approved Equal.



	2.10 Fiber optic cable
	A. ITS fiber type shall be Multi-Mode (MM) 6-count throughout the campus to connect to device points 300’ or more from the MU ITS room.
	1. Multimode OM3 BIF (50um), 850/1300nm, 1500/1500 MHz, 1 GbE/1000m, 10GbE/ 300m.
	2. Multimode OM4 (TIA/EIA  492 AAAD, 2009) BIF (50um), 850/1300nm, 3500/1500 MHz, 1 GbE/1100m, 10GbE/ 550m.
	3. Multimode attenuation (dB/km):
	a.  3.5/1.0 @ 850/1300nm
	b. 3.0/1.0 @ 850/1300nm


	B. Referenced Standards:
	1. ISO/IEC 11801
	2. IEEE 802.3
	3. TIA/EIA  492 AAAD

	C.  Acceptable Manufacturers:
	1. OFS,
	2. Draka (Prysmian Group),
	3. Corning



	Part 3 -  EXECUTION
	3.1 PREPARATION
	A. Ensure that all indoor areas are enclosed from the weather prior to starting work.

	3.2 INSTALLATION
	A. Provide pull rope in all empty conduit runs with not less than 12 inches (30 cm) of slack both ends.
	B. Conduits shall be restricted to no more than two 90-degree bends or equivalent without a pull box.
	C. Maintain minimum bending radius of changes in direction as follows:
	1. 10 times diameter of 4” (100 mm) and larger conduits.
	2. 6 times diameter of smaller conduits.


	3.3 Avoid bends in conduits from pull boxes.
	A. Except as noted hereinafter for telecommunications cabling and pathways with copper media, keep conduit and cable tray minimum 6 inches (150 mm) away from parallel runs of electrical power equipment, flues, steam, and hot water pipes.
	B. Telecommunications cabling and pathways with copper media shall be installed in accordance with the following criteria to avoid potential electromagnetic interference between power and telecommunications equipment.
	C. The interference ceiling shall not exceed 3.0 volts per meter measured over the usable bandwidth of the telecommunications cabling.
	D. Pathways shall be installed in accordance with the following minimum clearance distances of 4 feet (1.2 meters) from motors, generators, frequency converters, transformers, x-ray equipment or uninterruptible power system, 12 inches (300 mm) from po...
	E. Install voice and data telecommunications cabling and pathway system as detailed in ANSI/TIA/EIA-568-B and -569-A.  Screw terminals shall not be used except where specifically indicated on plans.  Use an approved insulation displacement connection ...
	F. All communications cables for the inside plant shall be terminated.  Segregate voice and data terminations.  Provide service loops for all voice (telephone) backbone cables.  Provide excess cable at both ends of horizontal cable to facilitate futur...
	G. Terminate all copper data cabling on Category 6 type data patch panels with jacks.  Data outlets shall be activated with cross-connect jumper cables between the backbone cable patch panels and the horizontal cable patch panels.  Patch panels and eq...
	H. Provide outlet box and jack at each voice/data outlet.  Depth of outlet boxes shall be sufficient to allow manufacturer’s recommended conductor bend radii.
	I. Terminate UTP cable in accordance with ANSI/TIA/EIA-568-B and wiring configuration as specified.
	J. Telecommunications Grounding:  Provide per ANSI/TIA/EIA-607.  Run grounding conductors with the backbone cable plant.  Bond racks, conduits, raceways cable trays, etc. in accordance with ANSI/TIA/EIA standards, NFPA 70 and Section 26 05 26. Groundi...
	K. Provide identification and labeling of communications cables, outlets and equipment per ANSI/TIA/EIA-606.

	3.4 CLEANING
	A. After wiring, vacuum out interior and wipe clean of all foreign material.
	B. After painting in areas, remove all over paint, drips and splashes.

	3.5 FIELD QUALITY CONTROL
	A. Perform telecommunications cabling inspection, verification, and performance tests in accordance with ANSI/TIA/EIA-568-B.
	B. Test Plan:  Provide a complete and detailed test plan for the telecommunications cabling system including a complete list of test equipment for the UTP components and accessories.  Include procedures for certification, validation, and testing.
	C. Inspection:  Visually inspect cabling jacket materials for UL or third party certification markings.  Visually inspect UTP jacket materials for UL or third party certification markings.  Inspect cabling terminations in telecommunications rooms and ...

	3.6 Verification Tests:
	A. UTP backbone copper cabling shall be tested for DC loop resistance, shorts, opens, intermittent faults, and polarity between conductors, and between conductors and shield, if cable has overall shield.  Test operation of shorting bars in connection ...

	3.7 Performance Tests:
	A. Category 6 Links (Voice, Data):  Perform UTP permanent link tests in accordance with ANSI/TIA/EIA-568-B.  Tests shall include wire map, length, attenuation, NEXT, Power Sum NEXT, ELFEXT, Power Sum ELFEXT, return loss, propagation delay and delay sk...
	B. Voice Links:  In addition to Category 6 tests, test each pair for short circuit, continuity, short to ground, crosses, and reversed polarity.  Include operational and ringback, and dial tone tests.
	C. Fiber Optic Cable Testing: All multi-mode (MM) fibers shall be power metered bi-directionally at 850/1300nm.

	3.8 PROTECTION
	A. During painting, mask all nameplates, all plastic parts, and all items not to be painted.
	B. Protect all items during work of other trades including welding and cutting.



	END OF SECTION 27 00 00
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	SECTION 281300- ACCESS CONTROL AND ALARM MANAGEMENT (ACAMS)
	Part 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:  The Work specified in this Section consists of furnishing, installing, programming testing and placing in service a building access control system.

	1.2 Related Sections
	A. The requirements of Section 260503, Electrical Related Work including related sections apply to the Work of this Section.
	B. Refer to:
	1. Division 08 - Automatic Door Operators
	2. Division 08 – Access Control Hardware
	3. Division 08 – Door Hardware


	1.3 REFERENCES
	1. National Fire Protection Association (NFPA):
	a. NFPA 70 - National Electrical Code (NEC).

	2. Underwriters Laboratories, Inc. (UL):
	a. UL 294 - Access Control Systems.


	1.4 SUBMITTALS
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittal Procedures.
	B. Provide evidence of testing agency verification, listing and labeling either by printed mark on the data sheet or by a separate listing card.
	C. Product Data: Submit manufactures product literature, technical specifications, application instructions and similar data for each product specified below.  Clearly indicate the proposed usage of each product.
	1.  All products and components being furnished under this Section.

	D. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	E. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.5 Shop Drawings
	A. Submit shop drawings as a complete system.
	B. Physical drawings indicating outline and mounting details of all equipment and devices required in the system.
	C. Wiring and/or schematic diagrams of all equipment and devices, indicating terminal blocks with sequential arrangement, cable grouping with color coding and typical interconnection information.
	D. Point-to-point wiring diagrams.
	E. Coordinated drawings to indicate complete and concise installation information and to ensure an electrically and physically complete system.
	F. Operation and Maintenance Manuals: Submit operating and maintenance manual consisting of the following:
	1. Instructions for system start-up.
	2. System operating instructions.
	3. Maintenance instructions indicating internal wiring, with component values, and replacement nomenclature.
	4. A list of recommended spare parts.

	G. QUALITY ASSURANCE
	1. Installer Qualifications:  The Installer shall be company (companies) specializing in installing products/systems of similar nature, has successfully installed at least 5 projects of a similar nature and similar (or higher) construction contract pr...
	2. Only requirements for key components are described below in Part 2.  Nevertheless provide all appurtenances to complete the installation.  Not all specified components are applicable to all enclosures; refer to the Contract Plans for the requiremen...


	1.6 delivery, storage and handling
	A. Refer to Section 260503  Electrical Related Work

	1.7 SYSTEM REQUIREMENTS
	A. A proximity card reader with keypad, HID ProxPro Reader or approved equal, compatible with existing NRL badge shall be installed at the main entrance doors, exterior doors and other doors as shown on drawings.  Personnel shall be granted access if ...
	B. The hardware/software shall be capable of being programmable/reprogrammable on a PC.  The programmable/reprogrammable system shall be capable of allowing individual access/restrictions at entry point.  The hardware shall be programmable/reprogramma...
	C. The system shall be capable to operate on a private network server or as a stand-alone application should the network be down for an extensive amount of time.  A dedicated LAN line shall be provided to ensure maximum system uptime, maximum performa...
	D. The badging/card reader security system shall properly integrate with fire protection/alarm systems (automatic release, hold open, etc.).
	E. The system shall annunciate a duress alarm when a law enforcement officer depresses a pressure-sensitive panic button installed as per the Drawings.  The alarm system shall be configured by the Security Contractor to activate the audio/visual dures...
	F. At the start of the installation phase of this project the OWNER will have a WAN version (either the 800 or 9000 series) of the Software House C-CURE ACAMS in operation. If the ACAMS in use at the time is the C-CURE 9000, a Software House factory a...
	G. Integrate the existing Genetec IP video system with the C-CURE 9000 via software API and event-drive the camera views of all cameras that are installed and capable of acquiring and displaying their field of view of any alarm point, e.g., door conta...

	1.8 Portal Control Concept
	A. Vehicle sally port and door interlocking requirements.
	B. Supply and install sufficient door Interlock Controllers to automatically interlock from 2 to 4 electrically controlled security doors while minimizing interlock system wiring. (See Products 2.11 INTERLOCK CONTROLLER)
	C. Integrate with the ACAMS and personnel doors and overhead doors, exit buttons, etc.
	D. The Interlock Controllers will allow only 1 door to be electrically unlocked at any time. Any open door will prevent other doors from being unlocked.
	E. Supply and install an Alarm Relay Contact Output that will be in alarm when any 2 doors are open at the same time or on 12vdc power failure.
	F. Provide a Busy Relay Contact Output for operating busy lamps at the Mantrap Area whenever a door is open or an exit request is active.


	Part 2 -  PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Software Warehouse iSTAR Series.
	B. Or approved equal.

	2.2 CONTROLLER
	A. Controller shall function as the interface between the network server and peripheral point devices: e.g. readers, strikes, door status contacts, request-to-exit devices, remote I/O boards, etc.
	B. Controller shall support card reader.  Reader input shall be opto-isolated and buffered.  It shall not be possible to cause a controlled door to open by tampering with the reading device or its wires.
	C. Controller shall include eight door status and eight request-to-exit input points.  All inputs shall be opto-isolated and buffered.  Each input point shall have a pair of LEDs to indicate status.  Each input point shall supervise four states of con...
	D. Controller shall include eight output relays, SPDT, rated 1 Amp @ 35 VDC.  Control of the relays shall be software assignable by reading device, cardholder, time zone and/or input point.  It shall be possible to link any relay to any other relay in...
	E. Controller shall include an on-board buffer to store controller events in the event of a communications failure.  During this condition, the controller shall operate in a stand-alone mode.  When communications are restored, controller shall upload ...
	F. The controller shall support four Remote I/O Boards.  The communications line shall be supervised and shall alert the operator of any changes.
	G. Controller shall be mounted in sheet metal cabinet with integral power supply.  Controller cabinets shall include:
	1. Key lockable louvered door.
	2. Door tamper switch with service override.
	3. Integral power supply.
	4. Rechargeable battery and harness.
	5. Power supply fault output (wired to a spare auxiliary input on controller).


	2.3 Remote I/O Board
	A. Remote I/O Board shall include 16 input points.  All inputs shall be opto-isolated and buffered.  Each input point shall have a pair of LEDs to indicate status.  Each input point shall supervise four states of condition (secure, active, cut, and sh...
	B. Remote I/O Board shall include 16 output relays, SPDT, rated 1 Amp @ 35 VDC.  Control of the relays shall be software assignable by reading device, cardholder, time zone and/or input point.  It shall be possible to link any relay to any other relay...
	C. The board shall have a communication port for connection to the Controller. The communications line to the Controller shall be supervised.
	D.  The cabinet shall include:
	1. Hinged door with cylinder lock.
	2. Integral power supply.
	3. Rechargeable battery and harness.


	2.4 Network Interface
	A. Provide a Network Interface that will allow the user to poll and communicate with the Controller over a data network using Ethernet data link protocol.
	B. The Network Interface shall connect to the Controller via a RS-232 or RS-485 protocol communication port and connect to the LAN/WAN via a data jack.

	2.5 Software
	A. Provide manufacturers software for programming the system.

	2.6 CARD READER
	A. Provide proximity card reader with key pad, HID ProxPro Reader or approved equal, compatible with existing NRL badges. Software House Multi-Technology card readers or approved equal.
	B. REQUEST TO EXIT DEVICE (REX)
	C. Request to exit devices shall be as specified in Division 8.

	2.7 DOOR CONTACTS
	A. Provide door contacts, GE Interlox 1078 Series.

	2.8 WIRE AND CABLE
	A. Wire and cable shall be as required by access control system manufacturer.  All wire shall be UL listed and plenum rated.
	B. Access Power controller:
	C. Provide card access system power controller, Altronix AL600ULACMCB or approved equal with power supply, charger and multi-output.
	D. Interlock Controller
	E. Specifications (Basis of Design – Base Electronics M2 Interlock Controller)

	2.9 Electrical
	1. Main Power Input: 11-14 VDC, fused at 0.5A
	2. Maximum Current Consumption: 150mA at 12 VDC
	3. Output Relay Form-C Contact Rating: 2A
	4. Connections: Depluggable Captive Screw Terminals for #14 to #22AWG Wire
	5. Power input protected against overvoltage, overcurrent and reverse polarity
	B. Indoor Temperature Range: -25  C. to +70 C.
	C. Size: 3.50 (88.9) wide by 4.5 (114.3) [ inches (mm) ]
	D. Mounting: (4) 1/4 inch high nylon standoffs included
	E. Controls and Indicators
	F. 9 Yellow LED Indicators for displaying Door Switch (4) and Entry Request (4) Input Status, Busy Output (1) Status
	G. 6 Green LED Indicators for displaying Lock Control (4), Power (1) and Alarm Output (1) Status
	H. 4 DIP Switches for individually enabling/disabling interlock control for each door up to 4 doors total
	I. 1 DIP Switch for globally selecting NO or NC Door Switch Inputs
	J. 1 DIP Switch for globally selecting NO or NC Entry Request Inputs

	2.10 Special Features
	A. Depluggable Terminals
	B. Requires no special interlock wiring at door devices.


	Part 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 INSTALLATION
	A. Install products in accordance with manufacturer’s instructions including all field wiring from doors to controllers including door hardware components provided by Division 8, card readers and door contacts.
	B. Coordinate with the installation of door hardware as provided in Division 8.
	C. All wiring shall be run in conduit.

	3.3 PROGRAMMING
	A. Provide site-specific programming of all programmable equipment and devices in the system.  All program options shall be as directed by NJTA.

	3.4 DEMONSTRATION
	A. Demonstrate operation of system to NJTA.  Include instruction on making programming changes via the network server.




	282300 - Video Surveilance System -TMD5-MUB-Phase D
	SECTION 28 23 00-VIDEO SURVEILLANCE SYSTEM
	Part 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes cameras that are: IP video fixed and pan/tilt/zoom, hardened IR illuminated; plus control equipment and accessories.
	B. Related Sections:
	1. Section 01 40 00- Quality Assurance and Control
	2. Section 26 05 03 –Electrical Related Work.
	3. Section 27 00 00- Communications


	1.2 REFERENCES
	A. Federal Communications Commission:
	1. 47CFR15 – Radio Frequency Devices.
	2. 47CFR68 – Connection of Terminal Equipment to the Telephone Network.

	B. Institute of Electrical and Electronics Engineers:
	1. ANSI/IEEE C62.41 – Guide for Surge Voltages in Low-Voltage AC Power Circuits.

	C. National Fire Protection Association:
	1. NFPA-70 – National Electrical Code.

	D. Telecommunications Industry Association/Electronic Industries Alliance:
	1. ANSI/EIA 310-D – Cabinets, Racks, Panels and Associated Equipment.
	2. TIA/EIA 568 – Commercial Building Telecommunications Cabling Standard.
	3. TIA/EIA 569 – Commercial Building Standard for Telecommunication Pathways and Spaces.
	4. TIA/EIA 607 – Commercial Building Grounding and Bonding Requirements for Telecommunications.


	1.3 SUBMITTALS
	A. Procedure: Comply with submittal requirements indicated below and as stipulated in Section 013300, Submittals.
	B. Provide evidence of testing agency verification, listing and labeling by printed mark on the data sheet or separate listing card.
	C. Product Data: Submit catalog data showing electrical characteristics and connection requirements for each component.
	D. Shop Drawings:
	1. Physical drawings indicating outline dimensions and mounting details of all equipment and devices required in the system.
	2. Complete wiring diagrams and schematics of all equipment and devices showing system configuration and interconnection including equipment tag numbers, cable numbers and color coding.
	3. Point to point wiring diagrams.
	4. Equipment rack layouts.
	5. Bill of materials.

	E. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	F. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Section 26 05 03 Electrical Related Work.

	1.5 SYSTEM DESCRIPTION
	A. Description: IP video surveillance camera system providing networked real-time and archival digital video surveillance and monitoring of the MUB, site, and other structures on premise activities at points as indicated on Drawings.
	B. Capacity and System Architecture: the OWNER has in place Genetec WAN based IP video surveillance network with unlimited licensing for workstations.  Furthermore, the OWNER is trained and will supply, install and program the video surveillance works...

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum ten years documented experience, and with service facilities within 100 miles of project.
	B. Supplier: Authorized distributor of specified manufacturer.
	C. Installer: Authorized installer of specified manufacturer with minimum ten years documented experience.

	1.7 PRE-INSTALLATION MEETINGS
	A. Prior to the installation of any equipment, material or wiring, the Contractor shall meet with the Owner to review the planned installation.
	B. Convene with Owner at the start of the project to review all system component requirements, and sequence of operation for entire system prior to the purchase of any equipment.
	C. Convene minimum one week prior to commencing work of this section.

	1.8 ENVIRONMENTAL REQUIREMENTS
	A. Conform to manufacturer’s standard service conditions during and after installation of components.

	1.9 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.10 MAINTENANCE SERVICE
	A. Furnish service and maintenance of video surveillance system equipment for one year from Date of Substantial Completion.

	1.11 Authority’s Maintenance Department (AMD) Quality Control
	A. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work.
	B. Contractor shall be responsible to request and secure AMD pre-functional and functional checklists as well as any other required documents.
	C. Electronic and hardcopy transmission of completed checklists and documents are required prior to final inspection.


	Part 2 -  PRODUCTS
	2.1 SYSTEM PLATFORM – Per IP Camera Security Video Management System Licenses
	A. Manufacturers:
	1. Genetec Omnicast

	B. Substitutions: Or approved equal.
	C. Description: The OWNER has in place a Genetec WAN based IP video surveillance network with unlimited licensing for workstations.  Furthermore, the OWNER is trained and will supply, install and program the video surveillance workstation(s) at this l...
	D. Per IP Camera Security Video Management System Licenses – Part Numbers
	1. Genetec per camera license part # OM-E-1C
	2. Genetec per camera “Fail Over Connection” license part # OM-E-1C
	3. Note: Supply each of the above (a total of two licenses per camera) for every camera to be installed on the project.


	2.2 INDOOR FIXED DOME CAMERAS
	A. Bosch Security Systems, Inc., BOSCH FLEXDOME STARLIGHT HD 700P60 SERIES- VG5-724-ECE2 - CLEAR ACRYLIC BUBBLE
	B. BOSCH NDN-498 FLEXIDOME 2X DAY/NIGHT IP DOME CAMERAS
	1. NIN-733 V03-21P - IP FLEXIDOME, 2X DAY/NIGHT, 1/3-INCH, 2.8-10MM, H.264, NTSC, POE, RECESSED MT, SD CARD SLOT
	2. NIN-733V03-21PS - IP FLEXIDOME, 2X DAY/NIGHT, 1/3-INCH, 2.8-10MM, H.264, NTSC, POE, SURFACE MT, SD CARD SLOT
	3. NIN-733V09-21P - IP FLEXIDOME, 2X DAY/NIGHT, 1/3-INCH, 9-22MM, H.264, NTSC, POE, RECESSED MT, SD CARD SLOT
	4. NIN-733V09-21PS - IP FLEXIDOME, 2X DAY/NIGHT, 1/3-INCH, 9-22MM, H.264, NTSC, POE, SURFACE MT, SD CARD SLOT

	C. General Characteristics:
	1. The vandal resistant HD camera shall be capable of operating in an indoor or an outdoor environment.
	2. The vandal resistant HD camera shall utilize a 1/3-inch CMOS HD image sensor.
	3. The vandal resistant HD camera shall offer a 3-9 mm or a 10-23 mm automatic varifocal, super resolution lenses with an advanced iris design.
	4. The vandal resistant HD camera shall have high light sensitivity
	a. Lens 3-9 mm:
	1) Color: 0.017 lx (0.0017 fc)
	2)  Monochrome: 0.0057 lx (0.00057 fc)]

	b. Lens 10-23 mm:
	1) Color: 0.03 lx (0.003 fc)
	2) Monochrome: 0.01 lx (0.001 fc)


	5. The vandal resistant HD camera shall offer Content-based Imaging Technology (C-BIT).
	6. The vandal resistant HD camera shall utilize Intelligent Dynamic Noise Reduction (iDNR) technology to reduce the bitrate and storage requirements by removing noise artifacts.
	7. The vandal resistant HD camera shall produce a resolution of 1280 x 720 pixels  (HD 720p) at 60 ips with a 16:9 image format.
	8. The vandal resistant HD camera shall produce a D1 resolution of 704 x 480 pixels at 30 ips with a 4:3 image format.
	9. The vandal resistant HD camera shall provide direct network connection using H.264 and JPEG compression and bandwidth throttling to efficiently manage bandwidth and storage requirements while delivering outstanding image quality.
	10. The vandal resistant HD camera shall provide a CVBS (PAL/NTSC), 1 Vpp, BNC, 75 Ohm analog output that allows hybrid video output.
	11. The vandal resistant HD camera shall be capable of operating as an indoor/outdoor camera within a temperature range of -30 C to 50 C  (-22 F to 122 F).
	12. The vandal resistant HD camera shall be rated to IP 66 (NEMA Type 4X) standard against water and dust ingress.
	13. The vandal resistant HD camera shall be rated to IK10 impact protection (the equivalent of 55 kg (120 lbs)).
	14. The vandal resistant HD camera shall work with Power over Ethernet IEEE 802.3af (802.3at Type 1).
	15. The vandal resistant HD camera shall support AutoMDIX.
	16. The vandal resistant HD camera shall conform to the ONVIF Profile S specification.
	17. A user shall be able to view video on a PC using a Web browser, with the Bosch Video Management System, Bosch Video Client, Bosch Recording System, or with the Bosch Video Security iPad App.
	18. The vandal resistant HD camera shall provide six configurable user modes that provide optimized settings for distinct applications.
	19. The vandal resistant HD camera shall offer Intelligent Video Analysis (IVA).
	20. The vandal resistant HD camera shall provide four independent, fully programmable privacy mask areas.
	21. The vandal resistant HD camera shall provide an on-screen display to simplify the camera/lens back focus and network configuration settings.
	22. The vandal resistant HD camera shall provide enhanced night viewing through the increase of IR sensitivity by automatically switching a motorized IR filter from color to monochrome operation in low-light or IR illuminated applications. Allow the I...
	23. The vandal resistant HD camera shall utilize pixel-by-pixel analysis to automatically compensate for bright areas of a high contrast scene (Back light) without having to define a window or area.
	24. The vandal resistant HD camera shall provide intelligent Auto Exposure (iAE) to improve visibility of dark objects against a light background and vice versa. Use IVA to detect in which parts of the image local contrast enhancement can improve imag...

	D. Imaging
	1. The vandal resistant HD camera shall utilize a 1/3-inch CMOS HD image sensor.
	2. The vandal resistant HD camera shall produce a resolution of 1280 x 720 pixels (HD 720p) at 60 ips with a 16:9 aspect ratio.
	3. The vandal resistant HD camera shall produce a resolution of 704x 480 pixels (D1) at 30 ips with a 4:3 aspect ratio.
	4. The vandal resistant HD camera shall utilize a 3 to 9 mm automatic varifocal super resolution lens.
	5. The vandal resistant HD camera shall utilize a 10 to 23 mm automatic varifocal super resolution lens.
	6. The vandal resistant HD camera shall offer intelligent Dynamic Noise Reduction to reduce bandwidth and storage requirements by optimizing the detail-to-bandwidth ratio via temporal and spatial noise filtering.
	7. The vandal resistant HD camera shall offer two regions of interest to zoom into a specific area of the full image.
	8. The vandal resistant HD camera shall allow regions of interest to be sent in separate streams so it is possible to view both an overview and a detail at the same time.
	9. The vandal resistant HD camera shall offer a Wide Dynamic Range of 84 dB (typical) for clear images in extreme high-contrast environments.
	10. The vandal resistant HD camera shall provide a frame integration mode that can increase the integration time up to 10 times on the CMOS sensor.
	11. The vandal resistant HD camera shall produce images with a minimum scene illumination of (at 30 IRE):
	a. Lens 3-9 mm:
	1) Color: 0.017 lx (0.0017 fc)
	2) Monochrome: 0.0057 lx (0.00057 fc)

	b. Lens 10-23 mm:
	1) Color: 0.03 lx (0.003 fc)
	2) Monochrome: 0.01 lx (0.001 fc


	12. The vandal resistant HD camera shall provide enhanced night viewing through the increase of IR sensitivity by automatically switching a motorized IR filter from color to monochrome operation in low-light or IR illuminated applications. Allow the I...
	13. The vandal resistant HD camera shall utilize pixel-by-pixel analysis to automatically compensate for bright areas of a high contrast scene (Back light) without having to define a window or area.

	E. HD Characteristics
	1. The vandal resistant HD camera shall generate HD 720p60 resolution using H.264 compression.
	2. The vandal resistant HD camera shall generate multiple simultaneous video streams in H.264 and M-JPEG with configurable frame rates and bandwidth.
	3. The vandal resistant HD camera shall offer the following audio standards:
	a. AAC
	b. G.711, 8 kHz sampling rate
	c. L16, 16 kHz sampling rate


	F. Video Streaming
	1. The vandal resistant HD camera shall deliver multiple H.264 video streams and an M-JPEG stream.
	2. The vandal resistant HD camera shall offer an upright streaming mode that delivers an image of 400 x 720 (9:16 aspect ratio) that is cropped from the full sensor image.

	G. Installation Requirements
	1. The vandal resistant HD camera shall be capable of operating within a temperature range of -30 C to +50 C (-22 F to 122 F).
	2. The vandal resistant HD camera shall offer a cold start temperature of  -20 C (-4 F).
	3. The vandal resistant HD camera shall have power and alarm cable connectors which can be removed when the camera is mounted.
	4. The vandal resistant HD camera shall provide power, video, and control via an Ethernet connection and a PoE switch.
	5. The vandal resistant HD camera shall be capable of simultaneous connection to PoE and to 12 VDC / 24 VAC power supplies.
	6. The vandal resistant HD camera shall provide an automatic zoom/focus lens wizard to zoom and focus the camera.
	7. The vandal resistant HD camera shall provide a multi-language on-screen display.

	H. Storage Management
	1. The vandal resistant HD camera shall support iSCSI devices to allow video stream to be recorded directly to an iSCSI RAID array.
	2. The vandal resistant HD camera shall support iSCSI storage targets to enable the camera to function as a conventional DVR.
	3. The vandal resistant HD camera shall have a microSD card slot that uses standard; off-the-shelf microSD (SDHC and SDXC) cards for local storage (up to 2 TB).
	4. The local storage feature shall be capable of storage for Automatic Network Replenishment (ANR).

	I. Alarm Handling Features:
	1. The vandal resistant HD camera shall provide an alarm input that may be triggered by either a normally opened or normally closed contact.
	2. The day/night HD camera shall provide the capability on alarm to display up to a 31 character, programmable alarm message.
	3. The vandal resistant HD camera shall provide a relay output that may be selected for normally opened or normally closed operation. The relay can be activated from an external alarm input to the camera, manual activation from the browser, upon video...
	4. The vandal resistant HD camera shall provide email alarm messaging with optional JPEG posting.

	J. IP Connectivity
	1. The vandal resistant HD camera shall allow full camera control and configuration capabilities over the network.
	2. The vandal resistant HD camera shall accept Power over Ethernet (IEEE 802.3at Type 1).
	3. The vandal resistant HD camera shall deliver 720p HD video, at rates up to 60 images per second.
	4. The vandal resistant HD camera shall conform to the ONVIF Profile S standard.
	5. The vandal resistant HD camera shall offer Embedded Intelligent Video Analytics (IVA).

	K. Embedded Video Content Analysis
	1. The day/night HD camera shall be VCA enabled.
	2. The day/night HD camera shall offer MOTION+ video motion analysis that uses an algorithm based on pixel change.
	3. The day/night HD camera MOTION+ feature shall include object size filtering and tamper-detection capabilities.

	L. Intelligent Video Analysis
	1. The vandal resistant HD camera shall be capable of processing and analyzing video within the camera itself, with no extra hardware required.
	2. The vandal resistant HD camera shall be capable of detecting and sending alarms for abnormal events.
	3. The vandal resistant HD camera shall allow users to set up to 10 separate profiles and switch profiles based on a day/night or holiday schedules
	4. The vandal resistant HD camera shall offer a tracking feature that can follow objects within a defined region of interest.

	M. Surveillance Software
	1. The vandal resistant HD camera shall be accessible from a web browser, with the Bosch Video Management System, with the Bosch Recording System, with the Bosch Video Client, or with the Bosch Video Security iPad App.
	2. The vandal resistant HD camera shall be accessible from the Bosch Security System iPad App. The App shall allow complete camera control and shall display images over low bandwidth connections.

	N. Construction
	1. The vandal resistant HD camera shall be enclosed in a cast-aluminum housing with an aluminum trim ring.
	2. The vandal resistant HD camera shall come with a clear polycarbonate dome bubble (with UV blocking anti-scratch coating) and a hardened inner liner.
	3. The vandal resistant HD camera shall be able to withstand the equivalent of 55 kg (120 lbs) for force (> IK10).
	4. The vandal resistant HD camera shall be protected against dust and water to the IP 66 (NEMA 4X) standard.
	5. The vandal resistant camera shall be capable of being mounted to a surface, wall, corner, or suspended ceiling (specific mounting options may require optional accessories).

	O. Access Security
	1. The vandal resistant HD camera shall offer three levels of password protection.
	2. The vandal resistant HD camera shall support 802.1x authentication using a RADIUS (Remote Authentication Dial In User Service) server.
	3. The vandal resistant HD camera shall store a SSL certificate for use with HTTPS.

	P. Image Posting
	1. The vandal resistant HD camera shall offer periodic JPEG image posting to an FTP server or to a Dropbox account.
	2. The vandal resistant HD camera shall offer best face detection and JPEG best face image posting to FTP server or to a Dropbox account.

	Q. Specifications
	1. Electrical:
	a. Power Supply:
	1) 24 VAC, 50/60 Hz
	2) 12 VDC
	3) PoE 48 VDC nominal


	2. Current Consumption:
	a. 12 VDC:
	1) With IVA: 600 mA
	2) Without IVA: 500 mA


	3. 24 VAC:
	a. With IVA: 500 mA
	b. Without IVA: 450 mA

	4. PoE (48 VDC):
	a. With IVA: 175 mA
	b. Without IVA: 150 mA

	5. Power Consumption:
	a. With IVA: 7.2 W
	b. Without IVA: 6 W


	R. Sensor
	1. Type: 1/3-inch CMOS HD
	2. Active Pixels: 1280 x 720

	S. Video Streams
	1. Video Compression: H.264 (ISO/IEC 14496-10), M-JPEG, JPEG
	2. Streaming: Multiple individually configurable streams in H.264 and M-JPEG, configurable frame rate and bandwidth.
	3. Overall IP Delay: Min. 120 ms, Max. 240 ms
	4. GOP Structure: IP, IBP, IBBP
	5. Encoding Interval: 1 to 60 (50) ips
	6. Resolution (H x V):
	a. 720p HD: 1280 x 720
	b. D1 4:3 (cropped): 704 x 480
	c. SD upright (cropped): 400 x 720
	d. 480p SD
	1) Encoding: 704 x 480
	2) Displayed: 854 x 480


	7. 432p SD: 768 x 432
	8. 288p SD: 512 x 288
	9. 240p SD:
	a. Encoding: 352 x 240
	b. Displayed: 432 x 240
	c. 144p SD: 256 x 144

	10. Sensitivity ( 3200K, Scene Reflectivity 89%, 30 IRE)
	a. Lens 3-9 mm (F1.2):
	1) Color: 0.017 lx (0.0017 fc)
	2) Monochrome: 0.0057 lx (0.00057 fc)

	b. Lens 10-23 mm (F1.2):
	1) Color: 0.03 lx (0.003 fc)
	2) Monochrome: 0.01 lx (0.0001 fc)


	11. Day/Night: Color, Monochrome, Auto
	12. White Balance:
	a. ATW (2500 to 10000K)
	b. ATW hold and manual
	c. Indoor and Outdoor ATW

	13. Shutter:
	a. Automatic Electronic Shutter (AES)
	b. Fixed (1/30 [1/25] to 1/1500000) selectable
	c. Default shutter

	14. Backlight Compensation:
	a. IVA: On, Off, Intelligent AE (iAE)
	b. Non-IVA: Off/Auto/BLC

	15. Noise Reduction: Intelligent Dynamic Noise Reduction (iDNR) with separate temporal and spatial adjustments
	16. Contrast Enhancement: On/Off
	17. Sharpness: Sharpness enhanced level selectable
	18. Wide Dynamic Range: 84 dB
	19. Privacy Masking: Four (4) independent areas, fully programmable
	20. Video Motion Analysis: Motion+ or Intelligent Video Analysis

	T. Audio
	1. Standard:
	a. AAC
	b. G.711, 8 kHz sampling rate
	c. L16, 16 kHz sampling rate
	d. Signal-to-Noise Ratio: >50 dB
	e. Audio Streaming: Full duplex / Half duplex


	U. Input/Output
	1. Analog Video Out: CVBS (PAL/NTSC), 1 Vpp, BNC, 75 Ohm
	2. Analog Video Out (service only): CVBS (PAL/NTSC), 1 Vpp, 2.5 mm jack, 75 Ohm (non-protected)
	3. Audio: 1 x mono line in, 1 x mono line out
	a. Signal Line In: 12 kOhm typical, 1 Vrms max.
	b. Signal Line Out: 1 Vrms at 1.5 kOhm, typical

	4. Alarms: 2 inputs
	a. Activation Voltage: +5 VDC to +40 VDC (+3.3 VDC with DC-coupled  22 kOhm pull-up resistor)

	5. Relay: 1 output
	a. Voltage: 30 VAC or +40 VDC Max 0.5 A continuous , 10 VA


	V. Local Storage
	1. Memory Card Slot: Supports SDHC and SDXC microSD cards
	2. Recording: Continuous recording, ring recording, alarm/events/schedule recording

	W. Software Control
	1. Unit Configuration: Via Web browser or Configuration Manager
	2. Software Update: Flash ROM, remote programmable

	X. Network
	1. Protocols: IPv4, IPv6, UDP, TCP, HTTP, HTTPS, RTP, IGMP V2/V3, ICMP, RTSP, FTP, Telnet, ARP, DHCP, SNTP, SNMP (V1, MIB‑II), 802.1x, SMTP, iSCSI, UPnP (SSDP)
	2. Encryption: TLS 1.0, SSL, AES (optional)
	3. Ethernet: STP, 10/100 Base-T, auto-sensing, half/full duplex, RJ45
	4. PoE Supply: IEEE 802.3at Type 1-compliant
	5. Connectivity:
	a. ONVIF Profile S
	b. Auto-MDIX


	Y. Optical
	1. Lens: Automatic Varifocal SR (Super Resolution)
	a. 3 to 9 mm
	b. 10 to 23 mm


	Z. Adjustment: Motorized zoom/focus
	AA. Iris Control: Automatic iris control
	BB. Viewing Angle (H x V):
	a. 3 to 9 mm
	1) Wide: 96  x 52
	2) Tele: 32  x 18 ]

	b. 10 to 23 mm
	1) Wide: 28  x 15
	2) Tele: 12.4  x 6.9


	CC. Mechanical:
	1. Dimensions (D x H): 158 x 124 mm (6.22 x 4.89 in.)
	2. Weight:
	a. Camera: 0.85 kg (1.87 lb)
	b. Camera with SMB: 1.28 kg (2.82 lb)

	3. Mounting: Flush mount or surface mount
	4. Color: White (RAL 9010) trim ring with black inner liner
	5. Adjustment Range: 360  pan, 90  tilt, ±90  twist
	6. Dome Bubble: Polycarbonate, clear with UV blocking anti-scratch coating
	7. Trim Ring: Aluminum

	DD. Environmental:
	1. Operating Temperature: -30 C to +50 C (-22 F to 122 F)
	2. Cold Start Temperature: -20 C (-4 F)
	3. Storage Temperature: -50 C to +70 C (-58 F to 158 F)
	4. Operating Humidity: 5% to 93% relative humidity
	5. Storage Humidity: up to 98% relative humidity
	6. Water/Dust Protection: IP66 and NEMA Type 4X
	7. Impact Protection: IK10
	8. Environment Test Method: EN 50130-5:2011Alarm systems Part 5 (Class IV Outdoor in general)

	EE. ACCESSORIES
	1. Mounts
	a. VDA-WMT-DOME Wall pendant mount bracket for FLEXIDOME cameras
	b. VDA-CMT-DOME Corner mount bracket for FLEXIDOME cameras
	c. VDA-PMT-DOME Pendant pipe mount bracket for FLEXIDOME cameras
	d. LTC 9213/01 Pole Mount Adapter
	e. VDA-PLEN-DOME In-ceiling back can installation kit
	f. VDA-455SMB-IP Surface Mount Box for FLEXIDOME VR


	FF. Power Supplies
	1. UPA-2410-60, 120 VAC, 60 Hz, 24 VAC, 10 VA Out
	2. UPA-2420-50, 220 VAC, 50 Hz, 24 VAC, 20 VA Out
	3. UPA-2430-60, 120 VAC, 60 Hz, 24 VAC, 30 VA Out
	4. UPA-2450-50, 220 VAC, 50 Hz, 24 VAC, 50 VA Out
	5. UPA-2450-60, 120 VAC, 60 Hz, 24 VAC, 50 VA Out

	GG. Components
	1. VDA-455TBL Tinted Bubble
	2. VDA-455CBL Clear Bubble
	3. S1460 Service/Monitor Cable

	HH. Video over IP Accessories
	1. VJT-XTC XF Video Transcoder

	II. Software Options
	1. MVC-FENC-AES BVIP AES 128 bit Encryption License


	2.3 outdoor  IP PTZ CAMERA
	A. Manufacturers:
	1. Bosch Security Systems, Inc., BOSCH VG5 AUTODOME 7000 HD SERIES- VG5-7130-EEPC4 - CLEAR ACRYLIC BUBBLE

	B. General Characteristics:
	1. The HD PTZ camera shall provide a 1/3-in. type Exmor CMOS day/night camera with the following:
	a. 1305 x 1049 (1.37 MP) effective picture elements.
	b. Sensitivity to below 1.0 lux.

	2. The HD PTZ camera shall offer a 720p/60 resolution for capturing fast motion.
	3. The HD PTZ camera shall provide direct network connection using H.264 and –M-JPEG compression and bandwidth throttling to efficiently manage bandwidth and storage requirements while delivering outstanding image quality.
	4. The HD PTZ camera shall support the following dual, redundant power options:
	a. Outdoor Pendant Models using the Heater:
	1) 24 VAC
	2) High PoE (using the Bosch NPD-6001A Midspan)


	5. The HD PTZ camera shall default to use power from the 24 VAC power supply, if connected.
	6. The HD PTZ camera shall switch to the High PoE or PoE+ power supply if power from the 24 VAC power supply is lost with no interruption to camera operation.
	7. The HD PTZ camera shall offer a dynamic range of 90 dB for clear images in extreme high-contrast environments.
	8. The HD PTZ camera shall offer 256 user-defined pre-positions with 20-character titles.
	9. The HD PTZ camera shall offer five configurable, pre-programmed user modes.
	10. The HD PTZ camera shall offer bi-directional audio.
	11. The HD PTZ camera shall offer Intelligent Tracking that controls the pan, tilt, and zoom movements of the camera to continuously follow an object or individual.
	12. The HD PTZ camera shall offer an optional fiber optic media converter kit.
	13. The HD PTZ camera shall be able to be mounted to a wall, mounted to a surface, mounted to a pipe, or recessed into an indoor ceiling.
	14. The HD PTZ camera shall:
	a. for Pendant Housings
	b. Offer IP66 environmental protection]
	c. Conform to the NEMA 4X standard for the following:
	1) Access to Hazardous parts
	2) Ingress of solid foreign objects (falling dirt, circulating dust, settling dust)
	3) Ingress of water (dripping and light splashing, hosedown and splashing)


	15. Corrosive agents
	a. Meet the requirements for NEMA 4X certification with use of a polycarbonate bubble.

	16. The HD PTZ camera shall support the following languages:
	a. Dutch
	b. English
	c. French
	d. German
	e. Italian
	f. Japanese
	g. Polish
	h. Portuguese
	i. Spanish


	C. Imaging
	1. The HD PTZ camera shall offer a 1/3-inch type Exmor CMOS imager.
	2. The HD PTZ camera shall offer an effective number of pixels of 1305 x 1049 (1.37 megapixels).
	3. The HD PTZ camera shall offer a 16:9 aspect ratio.
	4. The HD PTZ camera shall offer a 30x optical zoom lens (4.3 to 129 mm).
	5. The HD PTZ camera shall have 2.1  to 59  field of view.
	6. The HD PTZ camera shall produce a color image with a minimum scene illumination of 0.052 lux and a monochrome image, when in the night mode, with a minimum illumination of 0.0103 lux at 30 IRE.
	7. The HD PTZ camera shall offer automatic focus and iris control with manual override.
	8. The HD PTZ camera shall offer a dynamic range of 90 dB.
	9. The HD PTZ camera shall offer a Sodium Vapor White Balance mode that automatically compensate for light from a sodium vapor lamp to restore objects to their true color.
	10. The HD PTZ camera shall offer an anti-fog image feature that assists the camera in registering a usable image through the heaviest fog.

	D. Image Processing
	1. The HD PTZ camera shall provide an AutoPivot feature to automatically rotate and flip the camera as it tilts through the vertical position to maintain the correct orientation of the image.
	2. The HD PTZ camera shall provide an AutoScaling feature that reduces the pan/tilt speed as the camera zooms in on an object, so that the relative speed on the screen remains constant.

	E. System Features
	1. The HD PTZ camera shall allow an optional fiber optic media converter module designed to accept a wide-range of 10/100 Mbps SFP modules for use with Multimode or Singlemode optical fiber with LC or SC connectors.
	2. The HD PTZ camera PTZ camera shall be compatible with the Bosch Video Client and the Bosch Video Management System.
	3. The HD PTZ camera shall provide one (1) audio mono line in and one (1) audio mono line out.

	F. PTZ Features
	1. The HD PTZ camera shall provide the following modes for variable pan/tilt speeds:
	a. Turbo Mode (manual control):
	1) Pan: 0.1 /s to 400 /s
	2) Tilt: 0.1 /s to 300 /s


	2. Normal Mode:
	a. Pan: 0.1 /s to 120 /s
	b. Tilt: 0.1 /s to 120 /s

	3. The HD PTZ camera shall provide a preposition speed of:
	a. Pan: 0.1 /s to 400 /s
	b. Tilt: 0.1 /s to 300 /s

	4. The HD PTZ camera shall provide a pan range of 360  continuous.
	5. The HD PTZ camera shall provide a tilt angle of
	a. 18  above the horizon for pendant housings.
	b. 1  above the horizon for in-ceiling housings.

	6. The HD PTZ camera shall provide pan and tilt preset repeatability accurate to within ±0.1 degrees.
	7. The HD PTZ camera shall provide a feature that automatically rotates, or pivots, the camera to simplify tracking of a person walking directly under the camera.
	8. The HD PTZ camera shall divide the cameras 360º rotation into 16 independent sectors with 20-character titles per sector. Any or all of the 16 sectors can be blanked from the operator's view.
	9. The HD PTZ camera shall offer the ability to define 24 masks with up to 8 masks per scene that prohibit areas of the field of view from being seen even if the camera is panned, tilted, or zoomed.
	10. The HD PTZ camera shall store up to 256 preset scenes with each preset programmable for 20 character titles.
	11. The HD PTZ camera shall support the following tour modes:
	a. One (1) preset tour capable of 256 sequential pre-positions and a configurable dwell time between positions.
	b. Two (2) separate tours of an operator's keyboard movements consisting of pan, tilt and zoom activities. The recorded tours can be continuously played back.
	c. One (1) 360  AutoPan mode.
	d. One (1) AutoPan mode between limits.

	12. The HD PTZ camera shall execute one of the following programmable options when an operator stops manual control of the camera, and a programmed period of time is allowed to expire: return to a stored preset number, return to the automated tour pre...

	G. Pre-programmed Modes
	1. The HD PTZ camera shall offer five (5) pre-programmed but configurable user modes.
	2. The pre-programmed modes shall be optimized with the best settings for the following environments:
	a. Outdoor
	b. Indoor
	c. Low Light
	d. Motion
	e. Vibrant

	3. The HD PTZ camera shall allow users to customize these modes for the specific requirements of the camera site.

	H. Recording and Storage Management
	1. The HD PTZ camera shall support iSCSI devices to allow video stream to be recorded directly to an iSCSI RAID array.
	2. The HD PTZ camera shall support iSCSI storage targets.
	3. The HD PTZ camera shall have an SD card slot that uses a standard, off-the-shelf SD (Secure Digital), SDHC (Standard Digital High Capacity) or a SDXC (Secure Digital eXtended Capacity) card for local storage (up to 2 TB).
	4. The HD PTZ camera shall be compatible with the Bosch Video Recording Manager (VRM) to control and manage video recording.

	I. HD Characteristics
	1. The HD PTZ camera shall generate full HD 720p50/60 resolution using H.264 compression (ISO/IEC 14496-10).
	2. The HD PTZ camera shall generate multiple simultaneous configurable HD video streams.
	3. The HD PTZ camera shall allow simultaneous streaming of individual HD streams, and allow a choice of HD resolution in combination with SD resolutions.

	J. IP Connectivity
	1. The HD PTZ camera shall allow full camera control and configuration capabilities via a TCP/IP network.
	2. The HD PTZ camera shall support the following dual, redundant power options:
	a. Outdoor Pendant Models using the Heater:
	b. 24 VAC

	3. High PoE (using the Bosch NPD-6001A Midspan)][Indoor Pendant Models (not using the heater) and In-ceiling Models:
	a. 24 VAC
	b. PoE+ (IEEE 802.3at, class 4) or High PoE (using the Bosch NPD-6001A Midspan)]
	c. The HD PTZ camera shall default to use power from the 24 VAC power supply, if connected.
	d. The HD PTZ camera shall switch to the High PoE or PoE+ power supply if power from the 24 VAC power supply is lost with no interruption to camera operation.

	4. The HD PTZ camera shall be capable of capturing and storing images using H.264 compression at HD 720p resolution.
	5. The HD PTZ camera shall deliver 720p video, at rates up to 60 images per second via TCP/IP over Cat5/Cat6 UTP cable.
	6. The HD PTZ camera shall support iSCSI devices to allow the network-enabled camera to stream video directly to an iSCSI RAID array.
	7. The HD PTZ camera shall conform to the ONVIF standard.
	8. The HD PTZ camera shall offer Quality of Service (QoS) configuration options.
	9. The HD PTZ camera shall support the IPv6 internet-layer protocol for packet switched internetworking across multiple IP networks.
	10. The HD PTZ camera shall offer embedded Intelligent Video Analysis (IVA) that eliminates dedicated PCs and associated software maintenance.

	K. Intelligent Video Analysis
	1. The HD PTZ camera shall be capable of processing and analyzing video within the camera itself, with no extra hardware required.
	2. The HD PTZ camera shall be capable of detecting and sending alarms for abnormal events.
	3. The HD PTZ camera shall be configurable to analyze up to 10 different scenes for one or more of the following events: Line Crossing, Loitering, Idle Object, Removed Object, Conditional Change, Trajectory Tracking, and Filters.
	4. The HD PTZ camera shall allow users to set up to 10 separate profiles and switch profiles based on a day/night or holiday schedules.
	5. The HD PTZ camera shall support scene tours that automatically reposition the camera to each scene for a specified duration.
	6. The HD PTZ camera shall support Bird’s Eye View (BEV) people counting.
	7. The HD PTZ camera shall incorporate an Alarm Rule Engine, enabling abnormal events that IVA detects to prompt the camera to take one or more actions such as:
	a. Trigger a relay connected to an alarm siren and/or strobe
	b. Trigger a visual alert to be displayed on the operator’s screen
	c. Go to a specified scene (preset position)


	L. Motion Tracking
	1. The HD PTZ camera shall offer Intelligent Tracking to continuously track an object using pan, tilt, and zoom actions.
	2. The HD PTZ camera shall provide automatic motion tracking using intelligent video analytics.
	3. The HD PTZ camera shall have the ability to follow an object continually when passing behind a privacy mask.
	4. The HD PTZ camera shall allow a user to define virtual masks for a scene so certain objects are not considered for flow analysis and will not trigger Intelligent Tracking.
	5. The HD PTZ camera shall offer the following control options for the Intelligent Tracking feature:
	a. Off – the HD PTZ camera does not track moving object.
	b. Auto – the HD PTZ camera actively analyzes the video to detect moving objects.
	c. One Click – the HD PTZ camera allows a user to click a moving object in the live video image to activate Intelligent Tracking.
	d. IVA-triggered – the HD PTZ camera continuously analyzes the scene for IVA alarms or an IVA rule violation. If an alarm or rule violation is detected, the camera activates Intelligent Tracking to track the object that triggered the alarm or rule vio...

	6. The HD PTZ camera shall have the ability to restart tracking if a target starts moving in the same area where the initial target stopped moving or if the camera detects an object moving along the last known trajectory.
	7. The HD PTZ camera shall allow an operator to select an object to track in the live image view.
	8. The HD PTZ camera shall automatically start tracking a target that violates an IVA rule or triggers an IVA alarm.

	M. Access Security
	1. The HD PTZ camera shall offer three levels of password protection.
	2. The HD PTZ camera shall support 802.1x authentication using a RADIUS (Remote Authentication Dial In User Service) server.
	3. The HD PTZ camera shall store a SSL certificate for use with HTTPS.
	4. The HD PTZ camera shall be capable of being independently AES encrypted with 128-bit keys.

	N. Installation Requirements
	1. The HD PTZ camera shall be capable of operating in an outdoor environment within the following temperature range:
	a. Outdoor Pendant: –40 C to +55 C (–40 F to 131 F).
	b. Indoor Pendant: –10 C to +55 C (14 F to 131 F).
	c. In-ceiling: –10 C to +40 C (14 F to 104 F).

	2. The HD PTZ camera shall accept power, transmit video, and accept control via TCP/IP connection.
	3. The HD PTZ camera shall support the following dual, redundant power options:
	a. Outdoor Pendant Models using the Heater:
	b. 24 VAC
	c. High PoE (using the Bosch NPD-6001A Midspan)]
	d. [Indoor Pendant Models (not using the heater) and In-ceiling Models:
	e. 24 VAC
	f. PoE+ (IEEE 802.3at, class 4) or High PoE (using the Bosch NPD-6001A Midspan)]
	g. The HD PTZ camera shall default to use power from the 24 VAC power supply, if connected.
	h. The HD PTZ camera shall switch to the High PoE or PoE+ power supply if power from the 24 VAC power supply is lost with no interruption to camera operation.

	4. The HD PTZ camera shall provide a multi-language on-screen display.

	O. Housing Options
	1. The HD PTZ camera shall be offered in
	a. An indoor/outdoor Pendant housing.
	b. An in-ceiling housing.

	2. The HD PTZ camera housings shall come standard with recessed setscrews and a recessed bubble latch for increased tamper resistance.
	3. The HD PTZ camera shall provide built-in surge protection for power, data, and video and alarm inputs.
	4. The HD PTZ camera dome bubble shall:
	a. Be a high-resolution acrylic bubble.
	b. Offer a clear or tinted version.

	5. The indoor/outdoor pendant housing shall:
	a. Use a hinge, in-place of a tether, to make installation easier and safer.
	b. Come with an attached sunshield that can be removed by the installer for indoor camera applications.
	c. Allow the camera to view 18º above the horizon.
	d. Conform to the IP66 standard for a weather-resistant package.
	e. Conform to the NEMA 4X standard for the following:
	1) Access to Hazardous parts
	2) Ingress of solid foreign objects (falling dirt, circulating dust, settling dust)
	3) Ingress of water (dripping and light splashing, hosedown and splashing)
	4) Corrosive agents

	f. Meet the requirements for NEMA 4X certification, except impact test, with use of an acrylic bubble.
	g. Be made of cast aluminum for corrosion resistance, and supplied with a built-in heater/blower to provide an operating temperature range of  –40 C to 55 C (–40 F to 131 F).
	h. Be powder coated with a sand finish in white (RAL 9003).


	P.  Camera:
	1. Imager: 1/3-inch type Exmor CMOS sensor
	2. Effective Picture Elements (Pixels): 1305 x 1049 (1.37 MP)
	3. Lens:
	a. 30x optical zoom, 4.3 to 129 mm
	b. 12x digital zoom
	c. Field of View: 2.1  to 59

	4. Focus: Automatic with manual override
	5. Iris: Automatic with manual override
	6. Gain Control: Auto/Manual/Max
	7. Aperture Correction: Horizontal and vertical
	8. Electronic Shutter Speed (AES): 1/1 sec to 1/0000 sec (22 steps)
	9. Wide Dynamic Range (WDR) / High Dynamic Range (HDR): 90 dB (720p/30 = 120 dB)
	10. Signal-to-Noise Ration (SNR): >50 dB
	11. Backlight Compensation: On/Off
	12. White Balance: 2000 K to 10,000 K; ATW, Indoor, Outdoor, AWB Hold, Extended ATW, Manual, Outdoor Auto, Sodium Lamp Auto, Sodium Lamp
	13. Day/Night: Monochrome, Color, Auto
	14. Anti-fog Image Feature: Allows the camera to “see” and register a usable image through the heaviest fog

	Q. Mechanical
	1. Pan Range: 0 to 360  continuous
	2. Tilt Angle:
	a. In-ceiling: 1  above horizon
	b. Pendant: 18  above horizon

	3. Pre-position Speed:
	a. Pan: 400 /s
	b. Tilt: 300 /s

	4. Pan/Tilt Modes:
	a. Turbo Mode:
	1) Pan: 0.1 /s to 400 /s
	2) Tilt: 0.1 /s to 300 /s

	b. Normal Mode:
	1) Pan: 0.1 /s to 120 /s
	2) Tilt: 0.1 /s to 120 /s

	c. Preset Accuracy: ± 0.1  typical


	R. Electrical
	1. Input Voltage:
	a. In-ceiling:
	1) 21-30 VAC, 50/60 Hz (class 2)
	2) High PoE
	3) PoE+ (IEEE 802.3at, class 4)]


	2. Pendant:
	a. 21-30 VAC, 50/60 Hz (class 2)
	b. High PoE

	3. Power Consumption (typical):
	a. In-ceiling: 24 W / 44 VA]
	b. Pendant:
	1) with heater connected: 60 W / 69 VA
	2) without heater: 24 W / 44 VA



	S. Software Control
	1. Camera Setup/Control: Via Internet Explorer Web browser version 7.0 or later, Bosch Configuration Manager or Bosch Video Management System (BVMS, versions 4.5.5 or later), Bosch Video Client (BVC)
	2. Software Update: Network firmware upload

	T. Network
	1. Communications Protocols: Standard Bosch IP protocol, including ONVIF and SNMP v1
	2. Video Compression: H.264 (ISO/IEC 14496‑10), M‑JPEG, JPEG
	3. Streaming: Two (2) individually configurable streams:
	a. Stream 1
	1) H.264 MP 720p50/60 fixed]
	2) [H.264 MP SD

	b. Stream 2:
	1) Options with H.264 MP 720p25/30 fixed selected for Stream 1:
	a) H.264 MP SD
	b) H.264 MP 720p6/7 fixed
	c) H.264 MP upright (cropped)
	d) H.264 MP D1 4:3 (cropped)]

	2) Option with H.264 MP SD selected for Stream 1:
	a) H.264 MP SD]


	c. Resolution (H x V):
	1) 720p HD: 1280 x 720
	2) 432p SD: 768 x 432
	3) 288p SD: 512 x 288
	4) 144p SD: 256 x 144


	4. Protocols: IPv4, IPv6, UDP, TCP, HTTP, HTTPS, RTP/RTCP, IGMP V2/V3, ICMP, ICMPv6, RTSP, FTP, Telnet, ARP, DHCP, SNTP, SNMP (v1, MIB-II), 802.1x, DNS, DNSv6, DDNS (DynDNS.org, selftHOST.de, no-ip.com), SMTP, iSCSI, UPnP (SSDP), DiffServ (QoS), LLDP,...
	5. Ethernet: 10-Base T/100 Base-TX, auto-sensing, half/full duplex, RJ45
	6. Encryption: TLS 1.0, SSL, DES, 3DES, AES
	7. GOP Structure: IP, IBP, IBBP
	8. Data Rate: 9.6 kbps to 6 Mbps (per stream)
	9. Overall IP Delay: 240 ms

	U. Audio
	1. Standard:
	a. G.711, 8 kHz sampling rate
	b. L16, 16 kHz sampling rate
	c. AAC, 16 kHz sampling rate

	2. Signal-to-Noise Ratio: >50 dB
	3. Audio Streaming: Bidirectional (full-duplex)

	V. Local Storage
	1. Memory Card Slot: SD/SDHC/SDXC memory card (maximum 2TB – SDXC)
	2. Recording: Continuous recording of video and audio, alarm/events/schedule recording

	W. Miscellaneous
	1. Sectors/Titling: 16 independent sectors with 20-character titles/sector
	2. Masking: 24, individually configurable
	3. Pre-positions: 256, each with 20-character titles
	4. Guard Tours: Two (2) types of tours:
	a. Recorded tours – two (2), total duration of 30 minutes
	b. Preset tour – one (1), consisting of up to 256 scenes, consecutively

	5. Supported Languages: Chinese, Dutch, English, German, French, Italian, Japanese, Portuguese, Polish, Russian, and Spanish

	X. User Connections:
	1. Power
	a. Camera:
	1) RJ-45 100 Base-TX Ethernet (High Power over Ethernet) or PoE+ (IEEE 802.3at, class 4 standard)
	2) 21-30 VAC, 50/60 Hz

	b. Heater:
	1) RJ-45 100 Base-TX Ethernet (High Power over Ethernet)
	2) 21-30 VAC, 50/60 Hz


	2. Video and Control: RJ-45 10/100 Base-TX Ethernet
	3. Alarm Inputs (7): 2 supervised; 5 non-supervised; programmable for “normally open” or “normally closed”
	4. Alarm Outputs (4): 1 dry contact relay; 3 open collector/transistor outputs  32 VDC @ 150 mA, maximum
	5. Audio:
	a. Signal Line In: 12 kOhm typical, 1 Vrms max
	b. Signal Line Out: 1 Vrms at 1.5 kOhm, typical


	Y. Environmental
	1. Ingress Protection Rating/Standard (with acrylic bubble):
	a. In-ceiling: IP54, Plenum rated
	b. Pendant: IP66
	c. Pendant: NEMA 4X for:
	1) Access to Hazardous parts
	2) Ingress of solid foreign objects (falling dirt, circulating dust, settling dust)
	3) Ingress of water (dripping and light splashing, hosedown and splashing)
	4) Corrosive agents

	d. Pendant: Meet the requirements for NEMA 4X certification, except impact test, with use of an acrylic bubble.

	2. Operating Temperature:
	a.  Outdoor Pendant: –40 C to +55 C (–40 F to 131 F)

	3. Storage Temperature:
	a.  Pendant: –40 C to +60 C (–40 F to 140 F)

	4. Humidity:
	a.  Indoor Pendant/Outdoor Pendant with Heater: 0% to 100% relative, non-condensing


	Z. Construction
	1. Product Weight:
	a. In-ceiling: 2.58 kg (5.69 lb)
	b. Indoor/Outdoor Pendant: 3.06 kg (6.75 lb)

	2. Bubble Size: 153.1 mm (6.03 in.)
	3. Construction Material:
	1) Pendant: Cast aluminum
	b. Bubble:
	1)  Pendant: High-resolution acrylic, clear


	4. Standard Color: White (RAL9003)
	5. Standard Finish: Powder coated, sand finish

	AA. ACCESSORIES
	1. Bubbles
	a. Pendant
	1) VGA-BUBBLE-PCLA Clear high-resolution acrylic bubble
	2) VGA-BUBBLE-PITA Tinted high-resolution acrylic bubble


	2. Mounts
	a. VG4-A-PA0 Pendant arm mount 24 VAC, white
	b. VG4-A-PA1 Pendant arm mount with 120 VAC transformer, white
	c. VG4-A-PA2 Pendant arm mount with 230 VAC transformer, white
	d. VGA-PEND-ARM Pendant arm without power supply box, white
	e. VGA-PEND-WPLATE Pendant arm mounting plate for use with  VGA-PEND-ARM, white
	f. VG4-A-TSKIRT Trim skirt for AutoDome power supply box, white

	3. Optional Mounting Accessories
	a. For Roof Mounts
	1) LTC 9230/01Flat Roof Adapter for Parapet Mount


	4. For Arm Mounts
	a. VG4-A-9542 Corner Mounting Plate
	b. VG4-A-9541 Mast (Pole) Mounting Plate
	c. VG4-A-9543 Pipe mount, white
	d. VGA-ROOF-MOUNT Roof mount, white
	e. VGA-IC-SP In-ceiling Support Kit


	BB. Power Supplies
	1. NPD-6001A High PoE Midspan 60W, Single Port, AC in
	2. VG4-A-PSU0 24 VAC Power Supply Unit
	3. VG4-A-PSU1 120 VAC Power Supply Unit
	4. VG4-A-PSU2 230 VAC Power Supply Unit

	CC. VG4-SFPSCKT Fiber Optic Ethernet Media Converter Kit
	1. Media converter: Provide VG4-SFPSCKT, or latest model, power base mounded media converter for all cameras requiring a cable run of 300’ or greater from Muliti-Use building data. Cameras with cabling distance 300’ or greater shall be connected by fi...



	Part 3 -    EXECUTION
	3.1 EXAMINATION
	A. Verify that outlet boxes for mounting cameras are installed at proper locations.
	B. Verify that branch circuit wiring installation is completed, tested, of proper voltage and operating characteristics, and ready for connection to CCTV equipment.

	3.2 GENERAL INSTALLATION
	A. Install in accordance with manufacturer's instructions and as indicated on the Contract drawings.
	B. Install cameras at locations and heights as indicated on the Contract drawings. Change type of mounting as necessary to achieve required clearance where approved in advance by Engineer.  The camera views shall not be obstructed by any architecture,...
	C. Coordinate locations of outlet boxes  to obtain mounting heights as indicated on Contract Drawings
	D. Set pan unit and pan-and-tilt unit stops to suit final camera position and to obtain the field of view required for camera in accordance with approved shop drawings and calculations.
	E. Install power supplies and other auxiliary components at control stations.   Do not install such items near the devices they serve, unless otherwise indicated.
	F. Install equipment racks in accordance with ANSI/EIA 310 in locations shown on Contract drawings; arrange for adequate ventilation and access.
	G. Ground and bond CCTV system equipment in accordance with Section 26 05 26 and TIA/EIA 607.
	H. Identify system components, wiring, cabling, and terminal connections.

	3.3 CONDUIT INSTALLATION:
	A. Supply and install conduit as indicated on the contract drawings.
	B. All conduit shall be a minimum of 1” in diameter.
	C. New conduit shall be installed within 3’ of each CCTV location.  The contractor shall provide and install liquid tight conduit and the necessary hardware from the end of the GRS conduit to each camera housing.
	D. No exposed cabling will be permitted.

	3.4 COMMUNICATION ROOM HARDWARE INSTALLATION:
	A. Install the following in the communication room:
	1. (1) 96 Port Patch Panel
	2. (1) CCTV Camera Power supply
	3. (1) Active Video Receiver
	4. DVRs and Raid Units

	B. Supply and install the necessary number of 4-pair category 6 patch cord cables from the patch panel to the power supply cable integrator hub that will support the quantity of cameras shown on the contract drawings.
	C. Supply and install the necessary number of 4-pair category 6 patch cord cables from the power supply cable integrator hub to the passive video receiver that will support the quantity of cameras shown on the contract drawings.
	D. Supply and install a 4-pair category 6e patch cord cables from the DVR to the network switch.
	E. Supply and install fiber optic cable type Multi-Mode (MM) 6-count to connect to cameras 300’ or more from the MU ITS room. Fiber Optic Cable requirements;
	1. Multimode OM3 BIF (50um), 850/1300nm, 1500/1500 MHz, 1 GbE/1000m, 10GbE/ 300m.
	2. Multimode OM4 (TIA/EIA  492 AAAD, 2009) BIF (50um), 850/1300nm, 3500/1500 MHz, 1 GbE/1100m, 10GbE/ 550m.
	3. Multimode attenuation (dB/km):
	a.  3.5/1.0 @ 850/1300nm
	b. 3.0/1.0 @ 850/1300nm



	3.5 CAMERA INSTALLATION:
	A. The contractor shall use the design to determine the adequacy of the design and, in conjunction with a field survey and NJTA personnel, determine the exact location of each CCTV camera.
	B. Install in accordance with manufacturer’s instructions and as indicated on the reference drawings.
	C. Install cameras at locations and heights as indicated on the Contract drawings. Adjust height as necessary to avoid camera view obstruction by canopy structural elements, nearby signage, etc.  Change type of mounting as necessary to achieve require...
	D. Install camera, lens and video balun into each enclosure and configure per manufacturers instructions.
	E. Each camera shall have a single dedicated category 6 cable point-to-point without any splices from each camera to the communication room patch panels.
	F. Within the camera housing terminate the category 6 cable with an RJ-45 connector in accordance with EIA/TIA 568B specifications and connect to video balun.
	G. Label cable at both camera and communication cabinet ends with camera designation number on drawing.
	H. Install, label (camera number), terminate and test all new Cat-6 cable to new cameras as shown on drawings.

	3.6 MANUFACTURER'S FIELD SERVICES
	A. Furnish manufacturer’s field representative to supervise final wiring connections and system adjustments.

	3.7 ADJUSTING
	A. Align and adjust system and pretest components, wiring, and functions to verify that they comply with specified requirements.  Adjust lens irises to meet lighting conditions. Replace malfunctioning or damaged items. Retest until satisfactory perfor...
	B. Where system performance is degraded in certain operating modes, revise component connections and install video distribution amplifiers and/or attenuators as required to provide a balanced signal across the system.

	3.8 DEMONSTRATION AND TRAINING
	A. Furnish eight (8) hours of instruction each for up to ten (10) NJTA staff, to be conducted at project site with manufacturer's representative. Coordinate training schedule with Construction Manager, Engineer and manufacturer. Provide minimum of ten...
	B. Instruct NJTA staff on how to adjust, operate, and maintain CCTV system equipment:
	1. Review procedures and schedules for troubleshooting, servicing, and maintaining equipment.
	2. Demonstrate methods of determining optimum alignment and adjustment of components and settings for system controls.
	3. Review data in maintenance manuals.
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	SECTION 28 31 11 - FIRE ALARM AND SMOKE DETECTION SYSTEM
	Part 1 - general
	1.1 Applicability
	A. These requirements apply to all Electrical trades, fire alarm system vendors, contractors, and sub-contractors.

	1.2 RELATED documents
	A. The following related work may be specified under other sections of the specification.  Work under this section shall coordinate with and include all related requirements.
	1. Quality Assurance and Control
	2. Communications
	3.  Electrical General Provisions
	4.  Electrical Related Work
	5. Conduit and Raceway
	6. Wire, Cable, and Connectors
	7. Wiring Devices, Boxes, and Plates
	8. Fire Suppression Related Work
	9. Sprinkler System


	1.3 description of work
	A. Work of this Section includes all labor, materials, equipment and services necessary for a complete fire alarm and smoke detection system in the areas of coverage shown on the drawings and specified herein.
	B. The successful bidder shall be responsible for final engineering, preparation of material lists, coordination of materials, and preparation of wiring diagrams.  The Electrical Contractor shall enlist the services of a Fire Alarm company for the Fin...
	C. The Contractor shall furnish and install all non-specified equipment required to make each system fully functional as per stated intent, without additional cost.

	1.4 engineering
	A. The drawings are diagrammatical and indicate the general extent of system deployment and types of devices required in each area.  However, the Vendor shall perform all final system engineering to ensure that the system is functional and in complian...
	B. The engineering of the fire alarm system shall be performed by the fire alarm contractor following the design criteria set forth on the plans and these specifications.
	C. The fire alarm vendor shall field coordinate their work prior to final engineering.  Coordination shall take into account dimensions, construction, obstructions, and inlets/outlets and other such factors will affect the work.
	D. The fire alarm contractor shall submit final design drawings as shop drawings showing the exact device locations, total device count, wiring, and connections of the devices and system details to the Engineer for approval, prior to construction.

	1.5 quality assurance
	A. Qualifications:   The authorized distributors/fire alarm vendors:
	1. Shall have a professional engineer on staff to sign and seal fire alarm drawings.
	2. Shall have NICET Level 3 certification.
	3. Service personnel must be factory-trained by manufacturer and pass annual manufacturer quality audits to maintain the highest level of performance.
	4. Will maintain National Fire Protection Association (NFPA) affiliation.
	5. Must have in-house (CAD) Computer Aided Design support.
	6. Will provide applications, system design, technical assistance, project management support, and system commissioning.

	B. Authority’s Maintenance Department (AMD) Quality Control
	1. Contractor shall notify the Engineer and AMD Liaison 30 days prior to commencing work.
	2. Contractor shall be responsible to request and secure AMD pre-functional and functional checklists as well as any other required documents.
	3. Electronic and hardcopy transmission of completed checklists and documents are required prior to final inspection.


	1.6 Reference Standards:  The publications listed below form a part of this specification.
	A. National Fire Protection Association (NFPA) – USA:
	1. No. 70 National Electric Code (NEC)
	2. No. 72-2007 National Fire Alarm Code
	3. No. 90A Air Conditioning Systems
	4. No. 92A Smoke Control Systems
	5. No. 92B Smoke Management Systems in Malls, Atria, Large Areas
	6. No. 101 Life Safety Code

	B. Underwriters Laboratories Inc. (UL) – USA:
	1. No. 50 Cabinets and Boxes
	2. No. 268 Smoke Detectors for Fire Protective Signaling Systems
	3. No. 864 Control Units for Fire Protective Signaling Systems
	4. No. 268A Smoke Detectors for Duct Applications
	5. No. 521 Heat Detectors for Fire Protective
	6. No. 228 Door Closers-Holders for Fire Protective Signaling Systems
	7. No. 464 Audible Signaling Appliances
	8. No. 38 Manually Actuated Signaling Boxes
	9. No. 346 Waterflow Indicators for Fire Protective Signaling Systems
	10. No. 1481 Power supplies for Fire Protective Signaling Systems
	11. No. 1076 Control Units for Burglar Alarm Proprietary Protective Signaling Systems
	12. No. 1971 Visual Notification Appliances

	C. Local and State Building Codes
	D. All requirements of the Authority Having Jurisdiction (AHJ).

	1.7 SUBMITTALS
	A. Submit fire alarm shop drawings in accordance with NJUCC/IBC 907.1.2.
	B. Procedure:  Comply with submittal requirements indicated below and as stipulated in 013300 SUBMITTAL PROCEDURES.
	C. Product Data General:  Submit manufacturer’s product literature, technical specifications, application instructions, product storage and handling requirements, and similar data for each product specified below as required to demonstrate compliance ...
	D. Provide submittals to the engineer for approval in accordance with Section 16010, 2.3. Submittals.  As a minimum provide the following information:
	1. All device addresses
	2. Complete floor plan for each area of work.  Floor plan shall include as a minimum:
	a. All devices, device designation, and type
	b. Device wiring routes indicated
	c. Wiring type for all signal and annunciating circuits
	d. End of line locations
	e. Fire alarm panel, annunciating panels, interface panels, and interface devices (printers or computers) locations
	f. Flush or surface mounting designation

	E. Itemized material list including part number, description, and quantity
	F. Cut sheets on all devices and equipment
	G. Voltage drop calculations
	H. Battery calculations
	I. Device mounting details
	J. Device wiring details
	K. Overall system schematic with point-to-point wiring connections
	L. Identify class and category of wiring for each circuit
	M. Riser diagram illustrating as a minimum:
	1. All devices with addresses
	2. Wiring connection to all devices
	3. Loop designations
	4. Horn/strobe/notification circuit designation
	5. Interface connection to other building systems such as smoke control, VESDA, Moose Panel, etc

	N. Clear and concise description of operation that gives, in detail, the information to properly operate the equipment and system.
	O. Air velocity measurements through HVAC air ducts at locations where duct detectors are to be installed.
	1. Prior to Final Inspection and commissioning testing by Owner the contractor shall submit to the Engineer a completed start-up report and documentation showing that all devices have been tested and are operating correctly.  In addition the following...
	a. NFPA 72 “Record of Completion” .
	b. Perform functional test as per manufacturers instructions for each Alarm-Initiating device and record results.
	c. Perform functional test as per manufacturers instructions for each Alarm-Notification device and record results.
	d. Perform functional test as per manufacturers instructions for each Supervisory-Initiating device and record results.
	e. Check printer for accuracy or information. Provide print-out certifying the test results for each device.
	f. Perform test for printer “Out of Paper” alarm and record results.
	g. Test FACP primary and secondary power supply supervisory alarm and record results.
	h. Verify proper operation of interface between FACP and building’s Security (Door Access) systems.

	P. Sustainability / Environmental Submittals:  Show evidence including but not limited to the following:
	1. Recycled content – documentation showing product supports pre and post - consumer content.
	2. Indoor Environmental Quality - product is VOC compliant in the state and jurisdiction the project is located.
	3. Proposed products are manufactured within a 500-mile radius of the project site and are considered to be a locally produced material which supports regional materials and resources.
	4. Comply with recycling program and waste management procedures.

	Q. Contract Closeout Submittals:  Comply with the applicable sections noted in DIVISION 01, including but limited to the following:
	1. Requirements of 017700 CLOSEOUT PROCEDURES.
	2. Submission of maintenance instructions described in 017823 OPERATION AND MAINTENANCE DATA;
	3. Record documents as described in 017839 PROJECT RECORD DOCUMENTS;
	4. Demonstration and training requirements indicated in 017900 DEMONSTRATION AND TRAINING.


	1.8 Submittals For Record
	A. Record any changes made during the final engineering or installation of the system in project record documents.
	B. Record actual locations of all devices in project record documents, including a general routing of the system wiring.
	C. Maintenance Data:  Include spare parts listing; source and current prices of replacement parts and supplies; and recommended maintenance procedures and intervals.  Include maintenance instructions for cleaning methods; cleaning materials recommende...
	D. Include copy of manufacturer's certified drawings in project record documents.
	E. Operation Data:  Include instructions for operation of system.
	F. Unit wiring diagrams.
	G. Provide three (3) loose-leaf binders with equipment operation and maintenance manuals, including instruction leaflets, instruction bulletins, and renewal parts lists where applicable, for the complete installation and the individual components.  In...

	1.9 warranty
	A. Distributor shall provide a 3-year factory warranty on all parts and labor on all equipment.  Distributor shall replace all failed parts at no additional cost to Owner for the first 3 years.
	B. Distributor shall provide a maximum 4-hour response time during warranty period for all emergency calls.  Response time means that a service mechanic is on site with standard spare parts for the fire alarm system, prepared to diagnose and repair th...
	C. Distributor shall provide annual preventative maintenance and inspections on fire alarm system and all components as required & recommended by the manufacturer, NFPA, all applicable codes, and authorities having jurisdiction, for life of warranty p...
	D. Distributor shall provide all necessary or, as requested by Verizon New Jersey Inc., software changes to the fire alarm system, as part of warranty.
	E. Distributor shall provide all hardware, software, programming tools, and documentation necessary to modify the fire alarm system on site.  Modification includes addition and deletion of devices, circuits, zones, and changes to system operation and ...
	F. Distributor shall provide, at no additional cost to all firmware and software upgrades released or issued by manufacturer through the life of the warranty.  Distributor shall upgrade the fire system with these releases within four (4) months of the...
	G. Warranty period shall commence on the date that the authority having jurisdiction, and Owner approve and accept the system.


	Part 2 - PRODUCTS
	2.1 general
	A. All equipment and components shall be new, and the manufacturer's current model. The materials, appliances, equipment and devices shall be tested and listed by a nationally recognized approvals agency for use as part of a protected premises protect...
	B. All equipment and components shall be installed in strict compliance with manufacturers' recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, schematics, physical equipment sizes, etc., before beginning system i...
	C. All surface mounted equipment including panels, alarm and signaling devices shall be provided with a matching back box or skirt from the manufacturer in color to match device.
	1. Panels and annunciators: Steel enclosure to match equipment
	2. Horns, Horn/Strobes, Speaker/Strobes, Etc.: Steel back box matched and of same dimension of device or backbox skirt to cover standard electrical box. Electrical box painted or otherwise is not permissible.
	3. Pull Stations: Electrical backbox as provided by the manufacturer of same dimension of device. Electrical box painted or otherwise is not permissible.


	2.2 BASIC SYSTEM FUNCTIONAL OPERATION
	A. When a fire alarm condition is detected and reported by one of the system initiating devices or appliances, the following functions shall immediately occur:
	1. The system alarm LED shall flash.
	2. A local piezo-electric audible device in the control panel shall sound a distinctive signal.
	3. The standard panel mounted 640-character backlit LCD display and remote annunciator shall indicate all information associated with the fire alarm condition, including the type of alarm point and its location within the protected premises.
	4. Printing and history storage equipment shall log and print the event information along with a time and date stamp.
	5. All system output assigned via preprogrammed equations for a particular point in alarm shall be executed, and the associated system outputs (alarm notification appliances and/or relays) shall be activated.
	6. Notify off-site central monitoring alarm centers.
	7. Actuation of any manual station, smoke detector heat detector or water flow switch shall cause the following operations to occur unless otherwise specified:
	 Activate all programmed notification circuits until silenced.
	 Actuate all strobe units until the panel is reset.
	 Annunciate the active initiating devices and zones.
	 Release all security doors along the building’s egress paths.
	 Notify Verizon’s off-site central monitoring alarm centers (typically two are required).

	8. Actuation of duct type smoke detectors shall, in addition to the above functions shut down the ventilation system or close associated control dampers as appropriate.

	B. When a trouble condition is detected and reported by one of the system initiating devices or appliances, the following functions shall immediately occur:
	1. The system trouble LED shall flash.
	2. A local piezo-electric audible device in the control panel shall sound a distinctive signal.
	3. The standard 640-character backlit LCD display shall indicate all information associated with the trouble condition, including the type of trouble point and its location within the protected premises.
	4. Printing and history storage equipment shall log and print the event information along with a time and date stamp.
	5. All system outputs assigned via preprogrammed equations for a particular point in trouble shall be executed, and the associated system outputs (trouble notification appliances and/or relays) shall be activated.
	6. Notify off-site central monitoring alarm centers.

	C. When a supervisory condition is detected and reported by one of the system initiating devices or appliances, the following functions shall immediately occur:
	1. The system supervisory LED shall flash.
	2. A local piezo-electric audible device in the control panel shall sound a distinctive signal.
	3. The standard 640-character backlit LCD display shall indicate all information associated with the supervisory condition, including the type of trouble point and its location within the protected premises.
	4. Printing and history storage equipment shall log and print the event information along with a time and date stamp.
	5. All system outputs assigned via preprogrammed equations for a particular point in trouble shall be executed, and the associated system outputs (notification appliances and/or relays) shall be activated.
	6. Notify  off-site central monitoring alarm centers (typically two are required).


	2.3 MAIN FIRE ALARM CONTROL PANEL:
	A. Basis of design for the main FACP Central Console is NOTIFIER Model NFS2-640.  Provide Notifier model NFS2-640 or equal by Fire Lite, or equal.  FACP control console shall contain a microprocessor based Central Processing Unit (CPU). The CPU shall ...
	B. Function: The main FACP shall perform the following functions:
	1. Supervise and monitor all intelligent addressable detectors and monitor modules connected to the system for normal, trouble and alarm conditions.
	2. Supervise all initiating signaling and notification circuits throughout the facility by way of connection to monitor and control modules.
	3. Detect the activation of any initiating device and the location of the alarm condition. Operate all notification appliances and auxiliary devices as programmed.
	4. Visually and audibly annunciate any trouble, supervisory, security or alarm condition on operator’s terminals, panel display, and annunciators.

	C. The control panel shall be capable of expansion.
	D. The Fire Alarm Control Panel shall include a full featured operator interface control and annunciation panel that shall include the PD-NCA backlit 640 character liquid crystal display, individual, color coded system status LED’s, and an alphanumeri...
	E. All programming or editing of an existing program in the system shall be achieved without special equipment and without interrupting the alarm monitoring functions of the fire alarm control panel.
	F. The FACP shall be able to provide the following features:
	1. Block Acknowledge for Trouble Conditions
	2. Rate Charger Control
	3. Control-By-Time (Delay, Pulse, time of day, etc.)
	4. Automatic Day/Night Sensitivity Adjust (high/low)
	5. Device Blink Control (turn of detector LED strobe)
	6. Environmental Drift Compensation (selectable ON/OFF)
	7. Smoke Detector Pre-alarm Indication at Control Panel
	8. NFPA 72 Smoke Detector Sensitivity Test
	9. System Status Reports
	10. Alarm Verification, by device, with tally
	11. Multiple Printer Interface
	12. Multiple CRT Display Interface
	13. Non-Fire Alarm Module Reporting
	14. Automatic NFPA 72 Detector Test
	15. Programmable Trouble Reminder
	16. Upload/Download System Database to PC Computer
	17. One-man Walk Test
	18. Smoke Detector Maintenance Alert
	19. Security Monitor Points
	20. Alpha-numeric Pager Interface
	21. On-line or Off-line programming

	G. The Central Processing Unit shall communicate with, monitor, and control all other modules within the control panel. Removal, disconnection or failure of any control panel module shall be detected and reported to the system display by the Central P...
	H. The Central Processing Unit shall contain and execute all control-by-event (including ANDing, ORing, NOTing, CROSSZONEing) programs for specific action to be taken if an alarm condition is detected by the system. Such control-by-event programs shal...
	I. The Central Processing Unit shall also provide a real-time clock for time annotation of all system displays. The Time-of-Day and date shall not be lost if system primary and secondary power supplies fail.
	J. The CPU shall be capable of being programmed on site without requiring the use of any external programming equipment. Systems that require the use of external programmers or change of EPROMs are not acceptable.
	K. The CPU and associated equipment are to be protected so that they will not be affected by voltage surges or line transients consistent with UL864 standards.
	L. Each peripheral device connected to the CPU shall be continuously scanned for proper operation. Data transmissions between the CPU and peripheral devices shall be reliable and error free. The transmission scheme used shall employ dual transmission ...
	M. The system display shall provide all the controls and indicators used by the system operator and may also be used to program all system operational parameters.
	N. The display assembly shall contain, and display as required, custom alphanumeric labels for all intelligent detectors, addressable modules, and software zones.
	O. The system display shall provide a 640-character back-lit alphanumeric Liquid Crystal Display (LCD). It shall also provide a minimum of eight (8) Light-Emitting-Diodes (LED’s), that indicate the status of the following system parameters: AC POWER, ...
	P. The system display shall provide a full QWERTY key-pad with control capability to command all system functions, entry of any alphabetic or numeric information, and field programming. Two different password levels shall be accessible through the dis...
	Q. The system display shall include the following operator control switches: ACKNOWLEDGE/STEP; SIGNAL SILENCE, EVACUATE, RESET, SYSTEM, and LAMP TEST.

	2.4 Signaling Line Circuit (SLC) Interface Board
	A. The SLC board shall monitor and control a minimum of 318 intelligent addressable devices. This includes 159 intelligent detectors (Ionization, Photoelectric, or Thermal) and 159 monitor or control modules.
	B. The SLC interface board shall contain its own microprocessor, and shall be capable of operating in a local/degrade mode (any addressable device input shall be capable of activating any or all addressable device outputs) in the unlikely event of a f...
	C. The SLC interface board shall not require any jumper cuts or address switch settings to initialize operations.
	D. The SLC interface board shall provide power and communicate with all intelligent addressable detectors and modules on a single pair of wires. This SLC Loop shall operate as a NFPA Style 6 (Class A) circuit.
	E. The SLC interface board shall be able to drive an NFPA Style 4 twisted non-shielded circuit up to 12,500 feet in length. The SLC Interface shall also be capable of driving an NFPA Style 4, no twist, no shield circuit up to 3,000 feet in length. In ...
	F. The SLC interface board shall receive analog information from all intelligent detectors and shall process this information to determine whether normal, alarm, or trouble conditions exist for that particular device. The SLC interface board software ...

	2.5 Serial Interface Board
	A. The built-in Serial Interface Board shall provide two (2) EIA-232 interfaces between the fire alarm control panel and the UL Listed Electronic Data Processing (EDP) peripherals.
	B. The Serial Interface shall allow the use of multiple printers, CRT monitors, and other peripherals connected to the EIA-232 ports.
	C. The Serial Interface Board shall provide two (2) EIA-485 port for the serial connection to annunciation and control subsystem components.
	D. The Serial Interface shall have LED’s that will show that it is in regular communication with the annunciators or other EIA 485 connected peripheral devices.
	E. EIA-232 serial output circuits shall be optically isolated to assure protection from earth ground.
	F. The FACP will send packets of 80 ASCII characters followed by a carriage return (ODH) and a line feed (OAH). The external monitoring computer shall recognize certain combinations of characters in certain locations within the 80-character string in ...

	2.6 Enclosures
	A. The control panels shall be housed in a UL listed cabinet suitable for surface or semi-flush mounting. Cabinet and front shall be corrosion protected, given a rust-resistant prime coat, and manufacturer's standard finish.
	B. The back box and door shall be constructed of .060 steel with provisions for electrical conduit connections into the sides and top.
	C. The door shall provide a key lock and shall include a glass or other transparent opening for viewing of all indicators. For convenience, the door may be hinged on either the right or left side (field selectable).
	D. The control unit shall be modular in structure for ease of installation, maintenance, and future expansion.

	2.7 Power Supply
	A. The Main Power Supply shall operate on 120/240 VAC, 50/60 Hz, and shall provide all necessary power for the FACP.
	B. It shall provide a minimum of 6.0 amps of usable notification appliance power, using a switching 24 VDC regulator and have selectable System Sensor strobe synchronization.
	C. It shall be expandable, for additional notification appliance power, in 6.0 ampere increments by use of FCPS-24 or ACPS-2406 Remote Field Charging Power Supplies.
	D. It shall provide a battery charger for 24 hours of standby using dual-rate charging techniques for fast battery recharge. It shall charge up to 55 Amp Hour batteries within a 48 hour period.
	E. It shall provide a very low frequency sweep earth detect circuit, capable of detecting earth faults.
	F. It shall be power-limited using per 1995 UL864 requirements.
	G. It shall provide meters to indicate battery voltage and charging current.
	H. The power supply shall be capable of charging NICAD batteries up to 32 Amp Hours.
	I. The system shall be connected to essential power supply or inverter supplied panel as shown on plan drawings.

	2.8 Field Charging Power Supplies
	A.  The FCPS-24S-6 or 8 (6 or 8 Amps) are device’s designed for use as either a remote 24 volt power supply or used to power Notification Appliances.
	B. The FCPS-24 or ACPS-2406 shall offer up to 6.0 amps (4.0 amps continuous) of regulated 24 volt power. It shall include an integral charger designed to charge 7.0 amp hour batteries and to support 60 hour standby.
	C. The Field Charging Power Supplies shall have two (2) input triggers. The input trigger shall be a Notification Appliance Circuit (from the fire alarm control panel) or a relay. Four outputs (two Style Y or Z and two style Y) shall be available for ...
	D. The FCPS-24 or ACPS-2406 shall include a surface mount backbox.
	E. The Field Charging Power Supplies shall include the ability to delay the AC fail delay per 1993 NFPA requirements.
	F. The FCPS include power limited circuitry, per 1995 UL standards.

	2.9 System Circuit Supervision
	A. The FACP-24 or ACPS-2406 shall supervise all circuits to intelligent devices, annunciators and conventional peripherals and annunciate loss of communications with these devices. The CPU shall continuously scan above devices for proper system operat...

	2.10 Field Wiring Terminal Blocks
	A. For ease of service all wiring terminal blocks shall be the plug-in/removable type and be capable of terminating up to 12 AWG wire. Terminal blocks that are permanently fixed to the PC board are not acceptable.

	2.11 Operators Terminal
	A. Provide the following standard operator full-system programming functions:
	B. Acknowledge (ACK/STEP) switch:
	1. Activation of the control panel acknowledge switch in response to a single new alarm and/or trouble condition shall silence the local panel piezo electric signal and change the system alarm or trouble LED from flashing mode to steady-ON mode. If ad...
	2. A common Acknowledge switch for all events shall be used for ease of operation. Systems that utilize multiple Acknowledge switches depending on the event are unacceptable due to the confusion, which could materialize during an emergency situation.
	3. Depression of the acknowledge switch shall silence all remote annunciator piezo sounders.

	C. Signal Silence Switch: Activation of the signal silence switch shall cause all notification appliances and relays which are programmed to do so to return to the normal condition after an alarm condition. The selection of notification circuits and r...
	D. System Reset Switch: Activation of the system reset switch shall cause all electronically-latched initiating devices, appliances or software zones, as well as all associated output devices and circuits, to return to their normal condition.
	E. If the alarm condition(s) still exist, or if they reoccur in the system after system reset switch activation, the system shall then resound the alarm conditions.
	F. System Test Switch: Activation of the system test switch shall initiate an automatic test of all Analog/Addressable detectors in the system. The system test shall activate the electronics in each analog/addressable sensor, simulating an alarm condi...
	G. Lamp Test Switch: Activation of the lamp test switch shall sequentially turn on all LED indicators, liquid crystal display and local piezo-electric signal, and then automatically return the fire alarm control panel to the previous condition.

	2.12 Remote Transmissions
	A. Provide local energy or polarity reversal or trip circuits as required.
	B. The system shall be capable of operating a polarity reversal or local energy or fire alarm transmitter for automatically transmitting fire information to the fire department.
	C. Provide capability and equipment for transmission of zone alarm and trouble signals to remote operator's terminals, system printers and annunciators.
	D. Transmitters shall be compatible with the systems and equipment they are connected to such as timing, operation and other required features.

	2.13 System Expansion
	A. Design the main FACP and transponders so that the system can be expanded in the future (to include the addition of twenty percent more circuits or zones) without disruption or replacement of the existing control panel. This shall include hardware c...

	2.14 Field Programming
	A. The system shall be programmable, configurable and expandable in the field without the need for special tools, laptop computers, or other electronic interface equipment. There shall be no firmware changes required to field modify the system time, p...
	B. It shall be possible to program through the standard FACP keyboard all system functions.
	C. All field defined programs shall be stored in non-volatile memory.
	D. Two levels of password protection shall be provided in addition to a key-lock cabinet. One level shall be used for status level changes such as point/zone disable or manual on/off commands (Building Manager). A second (higher-level) shall be used f...
	E. The system programming shall be “backed” up on a CD utilizing an upload/download program. This system back-up disk shall be completed and given in duplicate to the building owner and/or operator upon completion of the final inspection. The program ...
	F. The installer’s field programming and hardware shall be functionally tested on a computer against known parameters/norms which are established by the FACP manufacturer. A software program shall test Input-to-Output correlations, device Type ID asso...
	G. It shall be the responsibility of the equipment supplier/installer to ensure that all equipment supplied will fit in locations designated on plans and in the specifications.

	2.15 Specific System Operations
	A. Smoke Detector Sensitivity Adjust: Means shall be provided for adjusting the sensitivity of any or all analog intelligent smoke detectors in the system from the system keypad or from the keyboard of the video terminal. Sensitivity range shall be wi...
	B. Alarm Verification: Each of the Intelligent Addressable Smoke Detectors in the system may be independently selected and enabled to be an alarm verified detector. The alarm verification function shall be programmable from 5 to 50 seconds and each de...
	C. System Point Operation:
	1. Any addressable device in the system shall have the capability to be enabled or disabled through the system keypad or video terminal.
	2. System output points shall be capable of being turned on or off from the system keypad or the video terminal.

	D. Point Read: The system shall be able to display the following point status diagnostic functions without the need for peripheral equipment. Each point shall be annunciated for the parameters listed.
	1. Device Status
	2. Device Type
	3. Custom Device Label
	4. Software Zone Label
	5. Device Zone Assignments
	6. Analog Detector Sensitivity
	7. All Program Parameters

	E. System Status Reports: Upon command from an operator of the system, a status report will be generated and printed, listing all system statuses:
	F. System History Recording and Reporting: The fire alarm control panel shall contain a history buffer that will be capable of storing up to 400 system events. Each of these events will be stored, with time and date stamp, until an operator requests t...
	G. The history buffer shall use non-volatile memory. Systems that use volatile memory for history storage are not acceptable.
	H. Automatic Detector Maintenance Alert: The fire alarm control panel shall automatically interrogate each intelligent system detector and shall analyze the detector responses over a period of time.
	I. If any intelligent detector in the system responds with a reading that is below or above normal limits, then the system will enter the trouble mode, and the particular Intelligent Detector will be annunciated on the system display, and printed on t...
	J. The system shall include the ability (programmable) to indicate a “pre-alarm” condition. This will be used to alert maintenance personal when a detector is at 80% of its alarm threshold in a 60 second period.

	2.16 System Components
	A. Strobe lights shall meet the requirements of the ADA, UL Standard 1971 and shall meet the following criteria:
	1. The maximum pulse duration shall be 2/10 of one second.
	2. Strobe intensity shall meet the requirements of UL 1971
	3. The flash rate shall meet the requirements of UL 1971.
	4. Two or more visible notification appliances in the same room or adjacent spaces within the same field of view shall flash in synchronization, as required by NFPA 72.

	B. Duct Smoke Detectors: Model FSD-751P Duct Smoke Detectors shall be a 24 VDC type with visual alarm and power indicators, and a reset switch. Each detector shall be installed upon the composite supply/return air ducts(s), with properly sized air sam...
	C. Waterflow Indicator:
	1. Waterflow switches shall be an integral, mechanical, non-coded, non-accumulative retard type.
	2. Waterflow switches shall have an alarm transmission delay time which is conveniently adjustable from 0 to 60 seconds. Initial settings shall be 30-45 seconds.
	3. All waterflow switches shall come from a single manufacturer and series.
	4. Waterflow switches shall be provided and connected under this section but installed by the mechanical contractor.
	5. Where possible, locate waterflow switches a minimum of one (1) foot from a fitting which changes the direction of the flow and a minimum of three (3) feet from a valve.

	D. Sprinkler and Standpipe Valve Supervisory Switches:
	1. Each sprinkler system water supply control valve riser, zone control valve, and standpipe system riser control valve shall be equipped with a supervisory switch. Standpipe hose valves, and test and drain valves shall not be equipped with supervisor...
	2. PIV (post indicator valve) or main gate valves shall be equipped with a supervisory switch.
	3. The switch shall be mounted so as not to interfere with the normal operation of the valve and adjusted to operate within two revolutions toward the closed position of the valve control, or when the stem has moved no more than one-fifth of the dista...
	4. The supervisory switch shall be contained in a weatherproof aluminum housing, which shall provide a ¾ inch (19mm) conduit entrance and incorporate the necessary facilities for attachment to the valves.
	5. The switch housing shall be finished in red baked enamel.
	6. The entire installed assembly shall be tamper proof and arranged to cause a switch operation if the housing cover is removed, or if the unit is removed from its mounting.
	7. Valve supervisory switches shall be provided and connected under this section and installed by mechanical contractor.

	E. Addressable Devices – General
	1. Addressable devices shall provide an address-setting means using rotary decimal switches.
	2. Addressable devices shall use simple to install and maintain decade (numbered 0 to 9) and (0 to 15) type address switches. Devices which use a binary address or special tools for setting the device address, such as a dip switch are not an allowable...
	3. Detectors shall be Analog and Addressable, and shall connect to the fire alarm control panel’s Signaling Line Circuits.
	4. Addressable smoke and thermal detectors shall provide dual (2) status LED’s. Both LED’s shall flash under normal conditions, indicating that the detector is operational and in regular communication with the control panel, and both LED’s shall be pl...
	5. The fire alarm control panel shall permit detector sensitivity adjustment through field programming of the system. Sensitivity can be automatically adjusted by the panel on a time-of-day basis.
	6. Using software in the FACP, detectors shall automatically compensate for dust accumulation and other slow environmental changes that may affect their performance. The detectors shall be listed by UL as meeting the calibrated sensitivity test requir...
	7. The detectors shall be ceiling-mount and shall include a separate twist-lock base, which includes a tamper proof feature.

	F. The following bases and auxiliary functions shall be available:
	1. Sounder base rated at 85 DBA minimum.
	2. Form-C Relay base rated 30VDC, 2.0A
	3. Isolator base

	G. The detectors shall provide a test means whereby they will simulate an alarm condition and report that condition to the control panel. Such a test may be initiated at the detector itself (by activating a magnetic switch) or initiated remotely on co...
	H. Detectors shall also store an internal identifying type code that the control panel shall use to identify the type of device (ION, PHOTO, THERMAL).
	I. Addressable Pull Box Model NBG-12LX (manual station)
	J. Addressable Pull Boxes shall, on command from the control panel, send data to the panel representing the state of the manual switch and the addressable communication module status. They shall use a key operated test-reset lock, and shall be designe...
	K. All operated stations shall have a positive, visual indication of operation and utilize a key type reset.
	L. Manual Stations shall be constructed of Lexan with clearly visible operating instructions provided on the cover. The word FIRE shall appear on the front of the stations in raised letters, 1.75 inches (44mm) or larger.
	M. Intelligent Photoelectric Smoke Detector: Model FSP-851 detectors shall use the photoelectric (light-scattering) principal to measure smoke density and shall, on command from the control panel, send data to the panel representing the analog level o...
	N. Intelligent Ionization Smoke Detector: Model FSI-851 detectors shall use the dual-chamber ionization principal to measure products of combustion and shall, on command from the control panel, send data to the panel representing the analog level of p...
	O. Intelligent Thermal Detectors: FST-851R thermal detectors shall be intelligent addressable devices rated at 135 degrees Fahrenheit (58 degrees Celsius) and have a rate-of-rise element rated at 15 degrees F (9.4 degrees C) per minute. It shall conne...
	P. High Temperature Intelligent Thermal Detectors:  FST-851H thermal detectors shall be intelligent addressable devices rated at 190 degrees Fahrenheit (88 degrees Celsius) fixed temperature.  It shall connect via two wires to the fire alarm control p...
	Q. Addressable Dry Contact Monitor Module: Model FMM-1
	1. Addressable Monitor Modules shall be provided to connect one supervised IDC zone of conventional Alarm Initiating Devices (any N.O. dry contact device) to one of the Fire Alarm Control Panel SLCS.
	2. The monitor module shall mount in a 4-inch square (101.6mm square), 2-1/8 inch (54mm) deep electrical box.
	3. The IDC zone shall be suitable for Style D or Style B operation. An LED shall be provided that shall flash under normal conditions, indicating that the monitor module is operational and in regular communication with the control panel.
	4. For difficult to reach areas, the monitor module shall be available in a miniature package and shall be no larger than 2-3/4 inch (70mm) x 1-1/4 inch (31.7mm) x ½ inch (12.7mm). This version need not include Style D or an LED.

	R. Two Wire Detector Monitor Module: Model FZM-1
	1. Addressable monitor modules shall be provided to connect one supervised IDC zone of conventional 2-wire smoke detectors or alarm initiating devices (any N.O. dry contact device).
	2. The two-wire monitor module shall mount in a 4-inch square (101.6mm square), 2-1/8 inch (54mm) deep electrical box or with an optional surface backbox.
	3. The IDC zone may be wired for Class A or B (Style D or Style B) operation. An LED shall be provided that shall flash under normal conditions, indicating that the monitor module is operational and in regular communication with the control panel.

	S. Addressable Control Module: Model FRM-1
	1. Addressable control modules shall be provided to supervise and control the operation of one conventional NAC’s of compatible, 24 VDC powered, polarized audio/visual notification appliances. For fan shutdown and other auxiliary control functions, th...
	2. The control module shall mount in a standard 4-inch square (101.6mm square), 2-1/8 inch (54mm) deep electrical box, or to a surface mounted backbox.
	3. The control module NAC be wired for Style Z or Style Y (Class A/B) with up to 1 amp of inductive A/V signal, or 2 amps of resistive A/V signal operation, or as a dry contact (Form C) relay. The relay coil shall be magnetically latched to reduce wir...
	4. Audio/visual power shall be provided by a separate supervised power circuit from the main fire alarm control panel or from a supervised, UL listed remote power supply.

	T. Isolator Module: Model ISO-X
	1. Isolator Modules shall be provided to automatically isolate wire-to-wire short circuits on an SLC Class A or Class B branch. The Isolator Module shall limit the number of modules or detectors that may be rendered inoperative by a short circuit faul...
	2. If a wire-to-wire short occurs, the Isolator Module shall automatically open-circuit (disconnect) the SLC. When the short circuit condition is corrected, the isolator module shall automatically reconnect the isolated section.
	3. The Isolator Module shall not require any address-setting, and its operations shall be totally automatic. It shall not be necessary to replace or reset an isolator module after its normal operation.
	4. The isolator module shall mount in a standard 4-inch (101.6mm) deep electrical box or in a surface mounted backbox. It shall provide a single LED that shall flash to indicate that the isolator is operational and shall illuminate steadily to indicat...

	U. LCD Alphanumeric Display Annunciator: LCD-80
	1. The alphanumeric display annunciator shall be a supervised, locally or remotely located back-lit LCD display containing a minimum of eighty (80) characters for alarm annunciation in clear English text.
	2. The LCD annunciator shall display all alarm and trouble conditions in the system.
	3. Up to 32 LCD annunciators may be connected to an EIA 485 interface. LCD annunciators shall not reduce the annunciation or point capacity of the system. Each LCD shall include vital system wide functions such as, System Acknowledge, Silence and Reset.
	4. LCD display annunciators shall mimic the main control panel 640 character display and shall not require special programming.
	5. The LCD annunciator shall have switches which may be programmed for System control such as, Global Acknowledge, Global Signal Silence and Global System Reset. These switch inputs shall be capable of being disabled permanently or by a key lockout fu...
	6. Provide remote annunciator with Notifier ABF-1D annunciator box with locking front door.
	7. Ultraviolet Flame Detector: Model Pyrotector 30-202IE or Sharp Eye model 20/20u.  The Flame Detector shall be contained in an explosion proof enclosure.  Detectors shall have a built-in 3-second time delay to limit false alarms.


	2.17 SMOKE AND CARBON MONIXIDE Alarms
	A. Provide combination FCO-851A: IntelliQuad PLUS Advanced Multi-Criteria Fire/CO detectors with addressable sounder bases in all sleeping areas.
	B. FCO-851A: IntelliQuad PLUS Advanced Multi-Criteria Fire/CO
	1. Intelligent multi-criteria fire detector shall be a NOTIFIER model number FSC-851A.  Smoke detector shall be an addressable intelligent multi-criteria smoke detector. The detector shall be comprised of four sensing elements, including a photoelectr...
	2. The intelligent multi-criteria detection device shall include the ability to combine the signal of the photoelectric signal with other sensing elements in an effort to react quickly in the event of a fire situation.  It shall also include the inher...
	3. The detector shall be capable of automatically adjusting its sensitivity by means of drift compensation and smoothing algorithms.  The detector shall be capable of automatically adjusting its sensitivity by means of drift compensation and smoothing...
	4. The detector shall indicate CO trouble conditions including 6 months of sensor life remaining and sensor life has expired.  The detector shall indicate a combined signal for any of the following:  low chamber trouble, thermistor trouble, CO self te...
	5. The detectors shall provide address-setting means on the detector head using rotary switches.  Because of the possibility of installation error, systems that use binary jumpers or DIP switches to set the detector address are not acceptable.  The de...
	6. The detectors shall provide a test means whereby they will simulate an alarm condition and report that condition to the control panel. Such a test may be initiated at the detector itself (by activating a switch) or initiated remotely on command fro...
	7. The detectors shall provide two LEDs to provide 360  visibility.  The LEDs are placed into steady red illumination by the control panel indicating that an alarm condition has been detected.  An output connection shall also be provided in the base t...
	8. Two LEDs on the sensor are controlled by the panel to indicate sensor status. Coded signals, transmitted from the panel, can cause the LEDs to blink, latch on, or latch off. Refer to the control panel technical documentation for sensor LED status o...
	9. The detectors shall be ceiling-mount and shall be plug-in mounted into a twist-lock base.   These detectors shall be constructed of off-white UV resistant polymer and shall be detachable from the mounting base to simplify installation, service and ...


	2.18 NOTIFICATION DEVICES
	A. Combination Horn-Strobe:  The horn-strobe appliance shall be a SpectrAlert series, UL 464 and UL 1971 listed for Fire Protective Service.  Horn shall be capable of operating at 12 and 24 volts.  Horn shall be twisted to UL 464 for fire protective s...
	B. Combination Horn-Strobe for outdoor application:  The horn-strobe appliance shall be a System Sensor SpectrAlert P241575K, UL 464, UL 1971, and ADA compliant annunciation appliance with backbox “WBB”, for weatherproof outdoor use.  Horn shall be op...
	C. Strobes shall meet the requirements of ADA as defined in UL 1971 in regard to Candela intensity and maximum pulse. In general, strobes shall be non-synchronous. In spaces where two or more strobes exist, the strobes shall be synchronized. Do not lo...

	2.19 Signaling Circuit Surge protection
	A. UL listed two circuit pair surge protection module model 2MHLP as manufactured by Ditek, or equal.

	2.20 BATTERIES AND EXTERNAL CHARGER
	A. Battery:
	1. Shall be 12 volt, Gell-Cell type.
	2. Battery shall have sufficient capacity to power the fire alarm system for not less than twenty-four hours plus 5 minutes of alarm upon a normal AC power failure.
	3. The batteries are to be completely maintenance free. No liquids are required. Fluid level checks refilling, spills and leakage shall not be required.


	2.21 External Battery Charger:
	A. Shall be completely automatic, with constant potential charger maintaining the battery fully charged under all service conditions. Charger shall operate from a 120-volt 60-hertz source.
	B. Shall be rated for fully charging a completely discharged battery within 48 hours while simultaneously supplying any loads connected to the battery.
	1. Shall have protection to prevent discharge through the charger.


	2.22 wiring
	A. This section shall supplement the Electrical Sections referenced in 1.2. Related Documents.
	B. Wiring above concealed ceilings in spaces other than mechanical rooms and data room space shall be permitted to be in plenum rated fire alarm cable.
	C. All exposed fire alarm wiring shall be in conduit.
	D. Where conduit is required, ½” is permitted for fire alarm applications.
	E. All fire alarm conduit and fittings shall be red.  Fire alarm conduit shall be provided red from manufacturer.  Field painted conduit will not be accepted.
	F. All fire alarm wiring shall be separate from any power circuits or wiring.
	G. All wire and cable shall be listed by a recognized testing agency for use with protective signaling systems.
	H. All field wiring shall be electrically supervised for open circuit and ground fault.
	I. All fire alarm control cabinets shall be connected to dedicated circuits from electrical panel.  Circuit breaker on electrical panel shall be locked on with breaker lock, painted red and indicated as “Fire Alarm Panel” on panel schedule.

	2.23 system printer
	A. Alarm Printer:  Keltron's 90 Series model VS4095/5 two-color (red/black), 40 column, 24VDC printer designed for use with ONYX series fire alarm control panels and network control annunciators.
	B. Two-color impact printer meeting all UL Fire and Security requirements including the ability to print 50 individual alarm messages within a 90-second time interval.
	C. Mounted directly to the CAB-4 cabinet with the P40-KITB mounting assembly. The P40-KITB includes a mounting chassis for the VS4095/5 and a hinged dress panel.
	D. Provide 24VDC regulated, power limited power supply for “DPI-232 Direct Panel Interface” at each end.
	E. Printer shall generate a supervisory alert at the FACP when disconnected and/or out of paper.


	Part 3 - EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:  Examine conditions under which products are to be installed in coordination with Installer of materials and components specified in this Section and notify General Contractor in writing, with copies to the Owner’s Repre...
	B. When Installer confirms conditions as acceptable to ensure proper and timely installation and to ensure requirements for applicable warranty or guarantee can be satisfied, submit to General Contractor written confirmation, with copies to the Owner’...

	3.2 general
	A. Provide and install remote monitor modules on all tamper and flow switches on the sprinkler/standpipe system, as shown on drawing and required by applicable code.  Provide monitor modules and tamper switches on all valves. Coordinate exact count wi...
	B. Provide remote indicator lights with smoke detectors in concealed spaces. At each remote indicator light provide an engraved placard identifying the location of the detector and the area covered.
	C. Detectors shall be applied as follows:
	1. Administrative Areas – Photoelectric detectors
	2. Duct Mounted Detectors – Photoelectric detectors
	3. Small Closets/Store Rooms – Photoelectric detectors
	4. Mechanical Equipment Rooms – Photoelectric detectors
	5. Kitchens/Lunch Rooms – Thermal detectors and photoelectric detectors
	6. Boiler Rooms – Fixed temperature thermal detectors
	7. Garage Area – Fixed temperature thermal detectors
	8. Unoccupied Attics – Fixed temperature thermal detectors

	D. The Contractor shall install the fire alarm system, its components, and accessory devices in accordance with manufacturers recommended installation instructions.
	E. The Contractor shall test and calibrate fire alarm system devices and accessories in accordance with manufacturers recommended testing and calibrating instructions, to the settings recommended by the manufacturer for the application.
	F. The Contractors field programming shall include the grouping of multiple detectors and signaling devises into zones capable of being disabled through the operators keyboard through a minimum of keystrokes by a building operator. The vendor shall co...
	G. The Contractors field programming shall include device-naming convention and identification as reviewed and approved by the Owner and the local authority having jurisdiction.

	3.3 FIRE ALARM SYSTEM wiring
	A. The following NFPA circuiting types shall be followed for all fire alarm system circuiting:
	1. Signaling line circuits:  NFPA Class A, Style 6
	2. Notification appliance circuits:  NFPA Class B, Style Y

	B. Signaling line circuits that provide for the main communications path and connect multiple control panels, remote annunciators, data gathering panels, transponders, etc, and that form the integral basis for the system backbone, shall be connected a...
	C. System power circuits (System DC power) shall be supervised with an end-of-line relay, and an addressable input device to monitor loss of system power.

	3.4 Mechanical system shutdown
	A. Contractor and/or Fire Alarm System vendor shall field locate all duct smoke detectors.  Duct detectors shall be installed in duct as per manufacturers written instructions.  Contractor shall measure and record air velocity through duct at point wh...
	B. The Vendor shall provide addressable, monitored relay modules for all fan shutdown requirements.  Non-monitored relay modules integral to duct mounted smoke detectors are not acceptable.
	C. Duct detectors shall have a remote test station.  Where remote test stations are required, use keyed remote test station RTS-451 key. Provide engraved placard at the remote test station identifying the location of the detector and operation instruc...

	3.5 COORDINATION
	A. The Contractor and their sub-contractors shall follow all construction standards, execution and notification policies throughout the duration of this installation as set forth by the owner or their representative.
	B. The Contractor shall engage the services of a designated fire alarm vendor/contractor/ distributor at time of bid for engineering, preparation of material lists, coordination of materials, and preparation of wiring diagrams.
	C. The Contractor shall coordinate the efforts of all sub-contractors, vendors and suppliers to ensure complete interoperability of the fire alarm system at the completion of the project.
	D. Prior to finalizing FACP programming, contractor shall coordinate with owner all device labels as they will appear on the FACP display.

	3.6 DELIVERY, STORAGE & HANDLING
	A. The contractor shall coordinate with the owner any need or request to store material on-site. Damage or loss of material stored on site shall be the responsibility of the contractor and the owner shall not reimburse the contractor for such losses.
	B. The contractor shall coordinate all deliveries with the owner. Deliveries that interfere with the owners’ daily business activities will be re-scheduled by the contractor to avoid business disruption.
	C. The contractor shall be on site at the time of deliveries to accept and handle such deliveries. The owner reserves the right to reject deliveries sent when the contractor’s representative is not present to receive them. The owner shall incur no add...
	D. The contractor shall be responsible to provide any special lifts, fork trucks, pallet jacks, crane, or other rigging apparatus to move or locate delivered items.

	3.7 INSTALLATION
	A. The contractor shall prepare and submit the fully engineered and coordinated shop drawings to the engineer for approval prior to commencing any work. As a minimum, submittals shall include all information as described in item  “Submittals” of this ...
	B. The distributor shall provide the contractor with engineering, start-up, programming, calibration, service, and testing once the system is installed.
	C. The distributor shall perform a site survey to assess the field conditions on which work is dependent. Fire alarm system engineering shall be base on information received during this survey.
	D. The contractor shall install complete fire detection system, including all wiring, annunciators, controls, power supplies, manual stations, automatic fire (smoke) detectors, heat detectors appurtenances, and accessories, all wiring and connections ...
	E. The Contractor shall furnish and install all non-specified equipment required to make each system fully functional as per stated intent, without additional cost.
	F. The Contractor shall provide and install flow and tamper switches on the sprinkler/standpipe system, as shown on drawings and in accordance with local code requirements.
	G. The Contractor shall trace and identify existing monitoring security access door equipment. Make allowance for engineering and devices required to interface with the existing central station equipment, door release controls, and telephone system mo...
	H. The contractor and distributor shall provide owner with 24-hour emergency service with a maximum 4-hour response time, to address and resolve false alarms, calibration adjustments and fire alarm activations throughout installation, setup and calibr...
	I. Provide, on the face of each fire alarm panel, a placard identifying the fire alarm vendor, their on and off hours contact phone numbers, an area identifying the date the warranty commences and the date the warrantee ends. Warranty commencement and...

	3.8 Labeling of fire alarm devices
	A. All system equipment and devices shall be labeled by the electrical contractor.
	B. Each smoke detector, heat detector, flame detector, duct mounted smoke detector, manual pull station and/or other alarm initiating devices shall be labeled with adhesive backed (p-touch style) labels identifying the device address as it appears at ...
	1. The programmed address for each device shall identify each device by the floor, network loop and device number.
	2. Labels shall be fluorescent yellow background in color with bold solid black numbers.  Numbers shall be no less than 5/8” high x 1/8” stroke width.

	C. All shut down relays and/or auxiliary control relays, remote test stations, monitor modules and remote indicator lights for fuel tank room and other controlled space shall be labeled.
	1. Label for these devices shall be adhesive backed, engraved lamicoid type labels.
	2. Labels for relays and/or control modules shall specifically identify what the module is controlling and the module’s fire alarms system device number.
	3. Labels for duct smoke detector remote test station shall specifically identify the HVAC equipment monitored (Ex. AHU-1) and the smoke detectors fire alarm systems device number.
	4.  Labels for monitor modules shall specifically identify the devices being monitored and the fire alarm system address for the module. In addition labels for modules us for air sampling units shall identify the type of alarm signal generated. (Ex. F...
	5. Labels for remote indicator light shall specifically identify type of device being monitored (Ex. Heat Detector) and the number of the device.
	6. Labels shall be yellow with black lettering, with 3/16” tall engraved letters.


	3.9 SPARE PARTS
	A. The contractor shall provide as a minimum, one each of each signaling, manual alarming devices, remote relays, and remote monitoring modules as spares.
	B. The Contractor shall provide 5% spare detectors for each type of detectors used in the project.
	C. The contractor shall provide a wall-mounted, enclosed, metal, locked cabinet for all spare devices.

	3.10 TESTING
	A. The contractor, at the time of system testing, shall have all sub-contractors and vendors represented to ensure operation of their portion of the fire alarm system.
	B. The contractor shall test all operations of the system in accordance with testing procedures set forth by the owners representative, engineer, and equipment manufacturer.
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