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SECTION 011000 - SUMMARY
PART 1 - GENERAL

1.1 PROJECT
A. Project Name: 25 Park Place — Phase 2.
B. Owner's Name: Georgia State University.

C. Architect's Name: Heery International, Inc.

1.2 DESCRIPTION OF ALTERATIONS WORK
A. Scope of demolition and removal work is shown on drawings and specified in Section 024100.
B. Scope of alterations work is shown on drawings.
C. Contractor shall remove and store the following prior to start of work, for later reinstallation by
Contractor:
1.3 OWNER OCCUPANCY

A. Owner intends to continue to occupy adjacent portions of the existing building during the entire
construction period.

B. Owner intends to occupy the Project upon Substantial Completion.
Cooperate with Owner to minimize conflict and to facilitate Owner's operations.

D. Schedule the Work to accommodate Owner occupancy.

1.4 CONTRACTOR USE OF SITE AND PREMISES
A. Construction Operations: Limited to areas noted on Drawings.

B. Arrange use of site and premises to allow:
1. Owner occupancy.
2.  Work by Others.
3. Work by Owner.
4. Use of site and premises by the public.

C. Provide access to and from site as required by law and by Owner:

1. Emergency Building Exits During Construction: Keep all exits required by code open
during construction period; provide temporary exit signs if exit routes are temporarily
altered.

2. Do not obstruct roadways, sidewalks, or other public ways without permit.

Existing building spaces may not be used for storage.

E. Utility Outages and Shutdown:
1. Limit disruption of utility services to hours the building is unoccupied.
2. Do not disrupt or shut down life safety systems, including but not limited to fire sprinklers
and fire alarm system, without 7 days notice to Owner and authorities having jurisdiction.
3. Prevent accidental disruption of utility services to other facilities.

February 7, 2014 SUMMARY
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PART 2 - PRODUCTS

2.1 GEORGIA-BASED MATERIALS AND PRODUCTS

A. All major facility projects shall include Georgia products such that not less than 10 percent of all

building materials used in a project are harvested, extracted, or manufactured in the State of
Georgia where such products are commercially available. The following sections of the Official
Code of Georgia Annotated (O.C.G.A) contain laws referencing the purchase of Georgia
products. Additional information regarding these laws may be obtained through the Department
of Administrative Services.

1. 50-5-[60-61] "Preference for Georgia Supplies, materials, equipment and agriculture
products.”

2. 50-5-62 "Preference for Local Sellers of Georgia Products".
3. 50-5-63 "Preference for Georgia Forest Products"

PART 3 - EXECUTION - NOT USED

END OF SECTION

February 7, 2014 SUMMARY
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SECTION 024100 - SELECTIVE DEMOLITION
PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Selective demolition of building elements for alteration purposes.

B. Abandonment and removal of existing utilities and utility structures.

1.2 RELATED REQUIREMENTS

A. Section 011000 - Summary: Limitations on Contractor's use of site and premises.

1.3 REFERENCE STANDARDS
A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2009.
1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Demolition Plan: Submit demolition plan as specified by OSHA and local authorities.
1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and
construction of barricades and fences.
2. Identify demolition firm and submit qualifications.
3. Include a summary of safety procedures.

C. Project Record Documents: Accurately record actual locations of any capped and active
utilities encountered and subsurface construction.

1.5 QUALITY ASSURANCE

A. Demolition Firm Qualifications: Company specializing in the type of work required.
1.  Minimum of five years of documented experience.

1.6 PROJECT CONDITIONS

A. Minimize production of dust due to demolition operations and erect temporary barriers to
prevent passage of dust to adjacent occupied areas.

B. Do not use water if that will result in ice, flooding, sedimentation of public waterways or storm
sewers, or other pollution.

PART 2 - PRODUCTS -- NOT USED

February 7, 2014 SELECTIVE DEMOLITION
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PART 3 - EXECUTION

3.1 GENERAL PROCEDURES AND PROJECT CONDITIONS

A.

Comply with applicable codes and regulations for demolition operations and safety of adjacent

structures and the public.

1. Obtain required permits.

2. Comply with applicable requirements of NFPA 241.

3. Use of explosives is not permitted.

4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be
removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.

6. Use physical barriers to prevent access to areas that could be hazardous to workers or the
public.

7. Conduct operations to minimize effects on and interference with adjacent structures and
occupants.

8. Do not close or obstruct roadways or sidewalks without permit.

9. Conduct operations to minimize obstruction of public and private entrances and exits; do
not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

Do not begin removal until receipt of notification to proceed from Owner.
Do not begin removal until built elements to be salvaged or relocated have been removed.

Protect existing structures and other elements that are not to be removed.
1. Provide bracing and shoring.

2. Prevent movement or settlement of adjacent structures.

3. Stop work immediately if adjacent structures appear to be in danger.

If hazardous materials are discovered during removal operations, stop work and notify Architect
and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's,
and mercury.

Perform demolition in a manner that maximizes salvage and recycling of materials.

1. Dismantle existing construction and separate materials.

2. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection
point or point of reuse.

3.2 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.
B. Protect existing utilities to remain from damage.
Do not disrupt public utilities without permit from authority having jurisdiction.
February 7, 2014 SELECTIVE DEMOLITION
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D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7
days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at
least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of
utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected
and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition

zone; identify and mark utilities to be subsequently reconnected, in same manner as other
utilities to remain.

3.3 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.

1. Verify that construction and utility arrangements are as shown.

2. Report discrepancies to Architect before disturbing existing installation.

3. Beginning of demolition work constitutes acceptance of existing conditions that would be
apparent upon examination prior to starting demolition.

B. Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction indicated on
drawings.

2. Provide sound retardant partitions of construction indicated on drawings in locations
indicated on drawings.

C. Maintain weatherproof exterior building enclosure except for interruptions required for
replacement or modifications; take care to prevent water and humidity damage.
D. Remove existing work as indicated and as required to accomplish new work.

1. Remove rotted wood, corroded metals, and deteriorated masonry and concrete; replace
with new construction specified.

2. Remove items indicated on drawings.

E. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and

Telecommunications): Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to
equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.

3. See Section 011000 for other limitations on outages and required notifications.

4. Verify that abandoned services serve only abandoned facilities before removal.

5.  Remove abandoned pipe, ducts, conduits, and equipment, including those above
accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

F. Protect existing work to remain.

1. Perform cutting to accomplish removals neatly and as specified for cutting new work.

2. Repair adjacent construction and finishes damaged during removal work.

3. Patch as specified for patching new work.

February 7, 2014 SELECTIVE DEMOLITION
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3.4 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.
B. Leave site in clean condition, ready for subsequent work.

C. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION

February 7, 2014 SELECTIVE DEMOLITION
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SECTION 057210 - GLASS RAILING SYSTEM

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Stainless steel handrails, top cap and fittings. (Base Bid)
B. Aluminum handrails, top cap and fittings. (Alternate #1)
C. Glass infill system.

1.2 REFERENCES
A. ASTM C1048 - Standard Specification for Heat Treated Flat Glass, Coated and Uncoated

Glass.

B. ASTM E 488 - Standard Test Methods for Strength of Anchors in Concrete and Masonry
Elements.

C. ASTM E 985 - Standard Specification for Permanent Metal Railing Systems and Rails for
Buildings.

D. NAAMM AMP 510 - Metal Stairs Manual; 1992, Fifth Edition.

E. SSPC Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 1982 (Ed.
2000).

1.3 SUBMITTALS
A. Submit under provisions of Section 013000 - Administrative Requirements.

B. Manufacturer's product data substantiating compliance with Contract Documents. Include
manufacturer's installation instructions.

C. Shop Drawings: Submit Shop Drawings for stairs and railings.
1. Include plans, elevations, and details.
2. Show connection and accessory items and locations for anchor and bolt installation.
3. Include design loads, structural calculations, and material properties.
4. Provide Shop Drawings signed and sealed by structural engineer licensed in the state in
which Project is located.

D. Railing Sample: Five 12 inch long Sample illustrating color, finish, sheen, and concealed
connection detail.

E. Glass Sample: Submit five 12 inch by 12 inch size glass illustrating color, thickness, and edge
conditions.

F. Supply installation templates, required reinforcing, and recessed anchorage devices in timely
fashion to installers of related work that will receive products of this section.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design railings, including comprehensive engineering analysis by a qualified
professional engineer, using performance requirements and design criteria indicated.

B. General: In engineering railings to withstand structural loads indicated, determine allowable
design working stresses of railing materials based on the following:
1.  Aluminum: The lesser of minimum yield strength divided by 1.65 or minimum ultimate
tensile strength divided by 1.95.
2. Glass: 25 percent of mean modulus of rupture (50 percent probability of breakage), as
listed in "Mechanical Properties" in AAMA's Aluminum Curtain Wall Series No. 12,
"Structural Properties of Glass."

February 7, 2014 GLASS RAILING SYSTEM
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C. Structural Performance: Railings shall withstand the effects of gravity loads and the following
loads and stresses within limits and under conditions indicated:
1. Handrails and Top Rails of Guards:
a. Uniform load of 50 Ibf/ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.
2. Infill of Guards:
a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft.
b. Infill load and other loads need not be assumed to act concurrently.
3. Glass-Supported Railings: Support each section of top rail by a minimum of three glass
panels or by other means so top rail will remain in place if any one panel fails.

1.5 QUALITY ASSURANCE

A. Single Source Responsibility: Work of this section shall be designed, fabricated, shipped and
installed by a single source company that has specialized in ornamental handrails and railings
with ten years minimum experience.

B. Installer Qualifications: Installation shall be performed by the fabricator or a company
acceptable to the fabricator.

C. Safety Glazing Labeling: Permanently mark glass with certification label of the SGCC or
another certification agency acceptable to authorities having jurisdiction or manufacturer. Label
shall indicate manufacturer's name, type of glass, thickness, and safety glazing standard with
which glass complies.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store in a weather tight location and protect from corrosion, distortion, and other damage
during delivery storage and handling.

1.7 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with
railings by field measurements before fabrication and indicate measurements on Shop
Drawings.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis of Design Manufacturer:
1. Julius Blum & Co., Inc.: ww.juliusblum.com

B. Substitutions: See Section 016000 - Product Requirements.

2.2 MATERIALS

A. Stainless Steel Tubing: ASTM A554, Type 304.
B. Stainless Steel Bars, Shapes, and Moldings: ASTM A276, Type 304.
C. Aluminum Tubing: ASTM B221 (B221M) extruded tubes, Alloy 6063-T52.
D. Aluminum Reinforcing: ASTM B221 (B221M) extruded shapes, Alloy 6061-T6.
E. Aluminum Bars, Shapes, and Moldings: ASTM B221 (B221M) extruded shapes, Alloy 6063-
T52.
F. Glass: Tempered glass complying with ASTM C 1048.
February 7, 2014 GLASS RAILING SYSTEM
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2.3 GLASS RAILING SYSTEM

A.

Glass: Tempered float glass, Kind FT (fully tempered), Condition A (uncoated), Type 1
(transparent flat glass), Quality Q3. Thickness as required for installation design loads. Provide
products that have been tested for surface and edge compression according to ASTM C 1048
and for impact strength according to 16 CFR 1201 for Category |l materials.

1. Glass Color: Clear.

2. Thickness: As indicated on Drawings.

Top Rail: Channel tubing as indicated on the drawings, with matching welded miter corners,
end caps, and internal splice connectors.
1. Material: Satin finish stainless steel; 16 gage, 0.065 inch. J. Blum #1452.
a. Diameter: 2-1/2 inch.
2. Material: Clear anodized aluminum.
a. Size: 2-1/2 inches diameter; 0.125 inch thickness. J. Blum #1132.

Shoe: J. Blum #1142.

Handrails: Metal tubing handrail fastened to glass balusters at heights indicated with glass-
mount adaptor kit, J. Blum #224.

1. Material: Satin finish stainless steel, 1 1/4 inches diameter.

2. End Caps: Match handrails.

3. Brackets: J. Blum #275.

4 Dimensions and Configurations: As indicated on Drawings.

2.4 FASTENERS

A.

Fastener Materials: Unless otherwise indicated, provide the following:
1. Aluminum Components: Type 304 stainless-steel fasteners.

2. Stainless-Steel Components: Type 304 stainless-steel fasteners.
3. Dissimilar Metals: Type 304 stainless-steel fasteners.

Fasteners for Anchoring to Other Construction: Select fasteners of type, grade, and class
required to produce connections suitable for anchoring railings to other types of construction
indicated and capable of withstanding design loads.

Provide concealed fasteners for interconnecting railing components and for attaching railings to
other work unless otherwise indicated.

Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when installed in
concrete, as determined by testing according to ASTM E 488, conducted by a qualified
independent testing agency.

25 GLASS AND GLAZING ACCESSORIES

A.

B.

C.

Glazing Cement and Accessories for Structural Glazing: Glazing cement, setting blocks, shims,

and related accessories as recommended or supplied by railing manufacturer for installing

structural glazing in metal subrails.

1. Glazing Cement: Nonshrinking organic cement designed for curing by passing an electric
current through metal subrail holding glass panel, as standard with manufacturer.

Glazing Gaskets for Glass Infill Panels: Glazing gaskets and related accessories recommended
or supplied by railing manufacturer for installing glass infill panels in post-supported railings.

Allow 1/2 inch clearance between glass panels.

2.6 FABRICATION

A. General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

February 7, 2014 GLASS RAILING SYSTEM
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B.

m

Assemble railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly
mark units for reassembly and coordinated installation. Use connections that maintain structural
value of joined pieces.

Cut, drill, and punch metals 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.

Form work true to line and level with accurate angles and surfaces.
Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
Connections: Fabricate railings with nonwelded connections unless otherwise indicated.

2.7 GLAZING PANEL FABRICATION

A.

B.

General: Fabricate to sizes and shapes required; provide for proper edge clearance and bite on

glazing panels.

1. Clean-cut or flat-grind edges at butt-glazed sealant joints to produce square edges with
slight chamfers at junctions of edges and faces

2.  Grind smooth exposed edges, including those at open joints, to produce square edges
with slight chamfers at junctions of edges and faces.

Infill Panels: Provide tempered glass panels for straight sections.

2.8 GENERAL FINISH REQUIREMENTS

A.

B.

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 protective covering before shipment.

Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-
half of the range of approved Samples. Variations in appearance of other components are
acceptable if they are within the range of approved Samples and are assembled or installed to
minimize contrast.

Provide exposed fasteners with finish matching appearance, including color and texture, of
railings.

2.9 ALUMINUM FINISHES

A.

B.

C.

Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.

Mechanical Finish: AA-M32 Medium Satin Mechanical Finish as specified; sand top rails,
handrails, and intermediate rails in one direction only, parallel to length of railing, with 180- and
220-grit aluminum oxide abrasive. After installation, polish railings with No. 0 steel wool
immersed in paste wax, then rub to a luster with a soft dry cloth.

Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class |, 0.018 mm or thicker.

2.10 STAINLESS-STEEL FINISHES

A.
B.

Surface Preparation: Remove tool and die marks and stretch lines, or blend into finish.
Directional Satin Finish: No. 4.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

Do not begin installation until substrates have been properly prepared.

February 7, 2014 GLASS RAILING SYSTEM
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B.

C.

Verify that reinforcement and anchoring devices are the correct type, have been located
correctly, and have been installed properly.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.2 INSTALLATION

A.

B.

Install ornamental railings plumb and level and in full accordance with manufacturer's
instructions.

Locate railings as indicated on Drawings and at heights that are in accordance with applicable
code.

Anchor to substrates in strict accordance with tested anchorage system, free from distortion or
defects detrimental to appearance or performance.

Maximum variation from plumb shall be 1/4 inch.

Maximum offset from true alignment for every 50 foot of railing shall be 1/4 inch, non-
accumulative.

3.3 CLEANING AND PROTECTION

A.
B.
C.

D.

Remove manufacturer's protective coverings from exposed surfaces after installation.
Clean surfaces using materials and methods as recommended by manufacturer.

Protect finishes from damage during construction period with temporary protective coverings
acceptable to the manufacturer.

After installation of system is complete, advise General Contractor of methods necessary for
protection until Substantial Completion.

END OF SECTION
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SECTION 061000 - ROUGH CARPENTRY
PART 1 - GENERAL

1.1 SECTION INCLUDES

Preservative treated wood materials.

w

Fire retardant treated wood materials.
C. Communications and electrical room mounting boards.

D. Concealed wood blocking, nailers, and supports.

1.2 RELATED REQUIREMENTS
A. Section 092116 - Gypsum Board Assemblies: Gypsum-based sheathing.

1.3 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2009.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2010

C. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2009a.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

E. AWPA C2 - Lumber, Timber, Bridge Ties and Mine Ties -- Preservative Treatment by Pressure
Processes; American Wood Protection Association; 2003.

F. AWPA C9 - Plywood -- Preservative Treatment by Pressure Processes; American Wood
Protection Association; 2003.

G. AWPA C20 - Structural Lumber -- Fire Retardant Treatment by Pressure Processes; American
Wood-Protection Association; 2003.

H. AWPA C27 - Plywood -- Fire-Retardant Treatment by Pressure Processes; American
Wood-Protection Association; 2002.

I.  AWPA Ul - Use Category System: User Specification for Treated Wood; American Wood
Protection Association; 2010.

J.  PS 1 - Structural Plywood; 2007.

K. PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology
(Department of Commerce); 2005.

L. SPIB (GR) - Grading Rules; Southern Pine Inspection Bureau, Inc.; 2002.
M. WWPA G-5 - Western Lumber Grading Rules; Western Wood Products Association; 2011.
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1.4 SUBMITTALS

A.
B.

See Section 013000 - Administrative Requirements, for submittal procedures.

Product Data: Provide technical data on wood preservative materials and application
instructions.

Samples: For rough carpentry members that will be exposed to view, submit five samples,
illustrating wood grain, color, and general appearance.

Manufacturer's Certificate: Certify that wood products supplied for rough carpentry meet or
exceed specified requirements.

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.

Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, or
installation.

1.6  WARRANTY

A.

See Section 017800 - Closeout Submittals, for additional warranty requirements.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A.

Dimension Lumber: Comply with PS 20 and requirements of specified grading agencies.

1. If no species is specified, provide any species graded by the agency specified; if no
grading agency is specified, provide lumber graded by any grading agency meeting the
specified requirements.

2. Grading Agency: Any grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

3. Lumber of other species or grades is acceptable provided structural and appearance
characteristics are equivalent to or better than products specified.

Lumber fabricated from old growth timber is not permitted.
Provide sustainably harvested wood; see Section 016000 for requirements.

Provide wood harvested within a 500 mile radius of the project site; see Section 016000 for
requirements for locally-sourced products.

2.2 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Grading Agency: Southern Pine Inspection Bureau, Inc. (SPIB).
B. Sizes: Nominal sizes as indicated on drawings, S4S.
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C. Moisture Content: S-dry or MC19.

D. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1.
2.

Lumber: S4S, No. 2 or Standard Grade.
Boards: Standard or No. 3.

2.3 CONSTRUCTION PANELS

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 E84.

Other Applications:

1.

2.
3.

Plywood Concealed From View But Located Within Exterior Enclosure: PS 1, C-C
Plugged or better, Exterior grade.

Plywood Exposed to View But Not Exposed to Weather: PS 1, A-D, or better.
Other Locations: PS 1, C-D Plugged or better.

2.4 ACCESSORIES

A.

Fasteners and Anchors:

1.

2.

3.

Metal and Finish: Hot-dipped galvanized steel per ASTM A 153/A 153M for high humidity
and preservative-treated wood locations, unfinished steel elsewhere.

Drywall Screws: Bugle head, hardened steel, power driven type, length to achieve full
penetration of sheathing substrate.

Anchors: Toggle bolt type for anchorage to hollow masonry.

2.5 FACTORY WOOD TREATMENT

A.

Treated Lumber and Plywood: Comply with requirements of AWPA U1l - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.

1.

2.

Fire-Retardant Treated Wood: Mark each piece of wood with producer's stamp indicating
compliance with specified requirements.

Preservative-Treated Wood: Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

Fire Retardant Treatment:

1.

Manufacturers:

a. Arch Wood Protection, Inc:  www.wolmanizedwood.com.

b. Hoover Treated Wood Products, Inc:  www.frtw.com.

c. Osmose, Inc: www.osmose.com.

d. Substitutions: See Section 016000 - Product Requirements.

Interior Type A: AWPA U1, Use Category UCFA, Commodity Specification H, low

temperature (low hygroscopic) type, chemically treated and pressure impregnated; capable

of providing a maximum flame spread rating of 25 when tested in accordance with ASTM

E84, with no evidence of significant combustion when test is extended for an additional 20

minutes.

a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for lumber
and 15 percent for plywood.

b. Treat rough carpentry items as indicated .

c. Do not use treated wood in applications exposed to weather or where the wood may
become wet.

C. Preservative Treatment:

February 7, 2014 ROUGH CARPENTRY

061000 - 3



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

1. Manufacturers:
a. Arch Wood Protection, Inc: www.wolmanizedwood.com.
b. Viance, LLC: www.treatedwood.com.
c. Osmose, Inc: www.osmose.com.
d. Substitutions: See Section 016000 - Product Requirements.

Preservative Pressure Treatment of Lumber Above Grade: AWPA U1, Use Category UC3B,
Commodity Specification A using waterborne preservative to 0.25 Ib/cu ft retention.
1. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
2. Treat lumber in contact with masonry or concrete.
3. Treat lumber less than 18 inches above grade.
a. Treat lumber in other locations as indicated.

Preservative Pressure Treatment of Plywood Above Grade: AWPA U1, Use Category UC2
and UC3B, Commodity Specification F using waterborne preservative to 0.25 Ib/cu ft retention.
1. Kiln dry plywood after treatment to maximum moisture content of 19 percent.

2. Treat plywood in contact with masonry or concrete.

3. Treat plywood less than 18 inches above grade.

PART 3 - EXECUTION

3.1 PREPARATION

A.

Coordinate installation of rough carpentry members specified in other sections.

3.2 INSTALLATION - GENERAL

A.

Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and
fitted. Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.
Locate furring, nailers, blocking and similar supports to comply with requirements for attaching
other construction.

Do not use materials with defects that impair quality of rough carpentry or pieces that are too
small to use with minumum number of joints or optimum joint arrangement.

Select material sizes to minimize waste.

Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.3 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In framed assemblies that have concealed spaces, provide solid wood fireblocking as required
by applicable local code, to close concealed draft openings between floors and between top
story and roof/attic space; other material acceptable to code authorities may be used in lieu of
solid wood blocking.

C. In metal stud walls, provide continuous blocking around door and window openings for
anchorage of frames, securely attached to stud framing.

D. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
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unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

E. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

F. Specifically, provide the following non-structural framing and blocking:
1. Cabinets and shelf supports.
2. Towel and bath accessories.
3. Wall-mounted door stops.
4. Wall paneling and trim.

3.4 INSTALLATION OF CONSTRUCTION PANELS

A. Communications and Electrical Room Mounting Boards: Secure with screws to studs with

edges over firm bearing; space fasteners at maximum 24 inches on center on all edges and into
studs in field of board.

1. At fire-rated walls, install board over wall board indicated as part of the fire-rated assembly.
2.  Where boards are indicated as full floor-to-ceiling height, install with long edge of board
parallel to studs.

3. Install adjacent boards without gaps.
4. Size and Location: As indicated on drawings.
3.5 SITE APPLIED WOOD TREATMENT

A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts,
complying with manufacturer's instructions.

B. Allow preservative to dry prior to erecting members.

3.6 TOLERANCES
A. Framing Members: 1/4 inch from true position, maximum.
B. Surface Flatness of Floor: 1/8 inch in 10 feet maximum, and 1/4 inch in 30 feet maximum.

C. Variation from Plane (Other than Floors): 1/4 inch in 10 feet maximum, and 1/4 inch in 30 feet
maximum.

END OF SECTION
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SECTION 062000 - FINISH CARPENTRY

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.

Finish carpentry items.

Wood moldings.

1.2 RELATED REQUIREMENTS

A.
B.
C.

Section 064100 - Architectural Wood Casework: Shop fabricated custom cabinet work.
Section 088000 - Glazing: Glass and glazing of wood partitions and screens.

Section 099000 - Painting and Coating: Painting and finishing of finish carpentry items.

1.3 REFERENCE STANDARDS

A.
B.

G.

ANSI A208.1 - American National Standard for Particleboard; 2009.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.

AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards lllustrated; Architectural
Woodwork Institute and Architectural Woodwork Manufacturers Association of Canada; 2005,
8th Ed., Version 2.0.

PS 1 - Structural Plywood; 2007.

PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology
(Department of Commerce); 2005.

WI (MAN) - Manual of Millwork; Woodwork Institute; 2003.

1.4 SUBMITTALS

A.

B.

C.

D.

E.

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data:
1. Provide data on fire retardant treatment materials and application instructions.
2. Provide instructions for attachment hardware and finish hardware.

Shop Drawings: Indicate materials, component profiles, fastening methods, jointing details,
accessories, to a minimum scale of 1-1/2 inch to 1 ft.

Samples: Submit five samples of finish plywood, 12 inches in length illustrating wood grain and
specified finish.

Samples: Submit five samples of wood trim 12 inches long.

1.5 QUALITY ASSURANCE

A. Perform work in accordance with AWI Architectural Woodwork Quality Standards lllustrated,
Premium grade.
B. Fabricator Qualifications: Company specializing in fabricating the products specified in this
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section with minimum five years of documented experience.
C. Fabricator Qualifications: Company specializing in fabricating the products specified in this
section with minimum three years of documented experience.
1.6 REGULATORY REQUIREMENTS

A. Conform to applicable code for fire retardant requirements.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect work from moisture damage.

1.8 PROJECT CONDITIONS

A. Sequence installation to ensure utility connections are achieved in an orderly and expeditious
manner.

B. Coordinate the work with plumbing rough-in, electrical rough-in, and installation of associated
and adjacent components.

PART 2 - PRODUCTS

2.1 FINISH CARPENTRY ITEMS

A. Quality Grade: Unless otherwise indicated provide products of quality specified by
AWI/AWMAC/WI Architectural Woodwork Standards for Premium Grade.

B. Interior Woodwork Items:
1. Moldings, Bases, Casings, and Miscellaneous Trim: Clear white pine; prepare for paint
finish.
2. Loose Shelving: Birch plywood; prepare for paint finish.
2.2 WOOD-BASED COMPONENTS
A. Wood fabricated from old growth timber is not permitted.
B. Provide sustainably harvested wood, certified or labeled as specified in Section 016000.

C. Provide wood harvested within a 500 mile radius of the project site.

2.3 LUMBER MATERIALS

A. Softwood Lumber: southern pine species, quarter sawn, maximum moisture content of 6
percent; with vertical grain, of quality suitable for transparent finish.

B. Hardwood Lumber: white oak species, plain sliced, maximum moisture content of 6 percent, of
quality suitable for transparent finish.
2.4 SHEET MATERIALS
A. Softwood Plywood: PS 1 Grade A-B; Veneer core; birch face species, rotary cut.
B. Particleboard: ANSI A208.1; composed of wood chips, sawdust, or flakes of medium density,
made with waterproof resin binders; of grade to suit application; sanded faces.
2.5 FASTENINGS

A. Fasteners: Of size and type to suit application; finishing nails in concealed locations and blind
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nailing finish in exposed locations.

2.6 FABRICATION

A.
B.
C.

Shop assemble work for delivery to site, permitting passage through building openings.
Shop prepare and identify components for book match grain matching during site erection.

When necessary to cut and fit on site, provide materials with ample allowance for cutting.
Provide trim for scribing and site cutting.

2.7 FINISHING

A.
B.
C.

E.

Sand work smooth and set exposed nails and screws.
Apply wood filler in exposed nail and screw indentations.

On items to receive transparent finishes, use wood filler that matches surrounding surfaces and
is of type recommended for the applicable finish.

Finish work in accordance with AWI/AWMAC/W!I Architectural Woodwork Standards, Section 5 -
Finishing for Grade specified and as follows:
1. Opaque:

a. Color: As selected by Architect.

b. Sheen: Semigloss.

Back prime woodwork items to be field finished, prior to installation.

PART 3 - EXECUTION

3.1 EXAMINATION

A.
B.

Verify adequacy of backing and support framing.

Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.2 INSTALLATION

A.

Install work in accordance with AWI/AWMAC/W1 Architectural Woodwork Standards
requirements for grade indicated.

Set and secure materials and components in place, plumb and level.

Carefully scribe work abutting other components, with maximum gaps of 1/32 inch. Do not use
additional overlay trim to conceal larger gaps.

Install hardware supplied by Section 08711 - Hardware in accordance with manufacturer's
instructions.

3.3 PREPARATION FOR SITE FINISHING

A. Set exposed fasteners. Apply wood filler in exposed fastener indentations. Sand work smooth.
B. Site Finishing: See Section 099000.
C. Before installation, prime paint surfaces of items or assemblies to be in contact with
cementitious materials.
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3.4 TOLERANCES
A. Maximum Variation from True Position: 1/16 inch.

B. Maximum Offset from True Alignment with Abutting Materials: 1/32 inch.

END OF SECTION

February 7, 2014 FINISH CARPENTRY
062000 - 4



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

SECTION 064100 - ARCHITECTURAL WOOD CASEWORK

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.
C.

Specially fabricated cabinet units.
Cabinet hardware.

Preparation for installing utilities.

1.2 RELATED REQUIREMENTS

A.
B.
C.

Section 061000 - Rough Carpentry: Support framing, grounds, and concealed blocking.
Section 123600 - Countertops.

Section 099000 - Painting and Coating: Site finishing of cabinet exterior.

1.3 REFERENCE STANDARDS

A.
B.
C.

K.

ANSI A135.4 - American National Standard for Basic Hardboard; 2004.
ANSI A208.1 - American National Standard for Particleboard; 2009.

ANSI A208.2 - American National Standard for Medium Density Fiberboard for Interior Use;
2009.

AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.

AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards lllustrated; Architectural
Woodwork Institute and Architectural Woodwork Manufacturers Association of Canada; 2005,
8th Ed., Version 2.0.

BHMA A156.9 - American National Standard for Cabinet Hardware; Builders Hardware
Manufacturers Association; 2010 (ANSI/BHMA A156.9).

HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; Hardwood
Plywood & Veneer Association; 2004 (ANSI/HPVA HP-1).

NEMA LD 3 - High-Pressure Decorative Laminates; National Electrical Manufacturers
Association; 2005.

NHLA G-101 - Rules for the Measurement & Inspection of Hardwood & Cypress; National
Hardwood Lumber Association; 2007.

PS 20 - American Softwood Lumber Standard; National Institute of Standards and Technology
(Department of Commerce); 2005.

WI (MAN) - Manual of Millwork; Woodwork Institute; 2003.

1.4 SUBMITTALS

A.

See Section 013000 - Administrative Requirements, for submittal procedures.
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B. Shop Drawings: Indicate materials, component profiles and elevations, assembly methods,
joint details, fastening methods, accessory listings, hardware location and schedule of finishes.

C. Product Data: Provide data for hardware accessories, including cabinet hardware and
accessories and finishing materials and processes. For hardboard, medium density fiberboard,
particleboard, plywood, high pressure decorative laminate, adhesive for bonding plastic
laminate, thermoset decorative overlay, solid surfacing material. cabinet hardware and
accessories, and finishing materials and processes.

D. Samples: Submit five actual samples of architectural cabinet construction, minimum 12 inches
square, illustrating proposed cabinet, countertop, and shelf unit substrate and finish.

E. Samples: Submit five actual sample items of proposed pulls, hinges, shelf standards, and
locksets, demonstrating hardware design, quality, and finish.

F. Product Certificates: Signed by manufacturers of woodwork certifying that products furnished
comply with requirements.

G. Qualification Data: For firms and persons specified in "Quality Assurance" Article to

demonstrate their capabilities and experience. Include lists of completed projects with project
names and addresses, names and address of architects and owners, and other information
specified.

1.5 QUALITY ASSURANCE

A. Fabricator Qualifications: Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

1. Company with at least one project in the past 5 years with value of woodwork within 20
percent of cost of woodwork for this Project.

B. Perform work in accordance with AWI/AWMAC Architectural Woodwork Quality Standards
lllustrated, Custom quality, unless other quality is indicated for specific items.

C. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

D. Manufacturer Qualifications: Member in good standing of the Architectural Woodwork Institute
(AWI) and familiar with the AWI/AWMAC QSI.

E. Quality Certification: Provide inspection and quality certification of completed custom cabinets
in accordance with AWI/AWMAC Quiality Certification Program.

F. Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility
for production and installation of interior architectural woodworking including wood doors when
veneer matching includes door faces.

1.6 MOCK-UP

A. Provide mock-up of typical base cabinet, wall cabinet, and countertop, including hardware,
finishes, and plumbing accessories.

B. Locate where directed.

Mock-up may remain as part of the Work.

1.7 PRE-INSTALLATION MEETING

A.

Convene not less than one week before starting work of this section.

February 7, 2014 ARCHITECTURAL WOOD CASEWORK

064100 - 2



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

1.8 COORDINATION

A. coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related
units of work specified in other Sections to ensure that interior architectural woodwork can be
supported and installed as indicated.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver woodwork until painting and similar operations that could damage woodwork
have been completed in installation areas. If woodwork must be stored in other installation
areas, store only in areas where environmental conditions comply with requirements specified in
"Project Conditions" Article.

1.10 PROJECT CONDITIONS

A. Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet
work is complete, and HVAC system is operating and maintaining temperature and relative
humidity at occupancy levels during the remainder of the construction period.

B. Field Measurements: Where woodwork is indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication and indicate
measurements on shop drawings. Coordinate fabrication schedule with construction progress
to avoid delaying the work.

1. Locate concealed framing, blocking, and reinforcements that support woodwork by field
measurements before being enclosed and indicate measurements on shop drawings.

2. Established Dimensions: Where field measurements cannot be made without delaying the
work, establish dimensions and proceed with fabricating woodwork without field
measurements. Provide allowance for trimming at site, and coordinate construction to
ensure that actual dimensions correspond to established dimensions.

PART 2 - PRODUCTS

2.1 CABINETS
A. Quality Grade: Unless otherwise indicated provide products of quality specified by
AWI//AWMAC/WI Architectural Woodwork Standards for Custom Grade.
2.2 WOOD-BASED COMPONENTS
A. Wood fabricated from old growth timber is not permitted.
B. Provide sustainably harvested wood, certified or labeled as specified in Section 016000.

C. Provide wood harvested within a 500 mile radius of the project site.
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2.3 LUMBER MATERIALS

A.

Softwood Lumber: NIST PS 20; Graded in accordance with AWI/AWMAC Architectural
Woodwork Quality Standards Illustrated, Grade Il/Custom; average moisture content of 5-10
percent; species as scheduled.

Hardwood Lumber: NHLA; Graded in accordance with AWI/AWMAC Architectural Woodwork
Quality Standards lllustrated, Grade Il/Custom; average moisture content of 5-10 percent;
species as scheduled.

2.4 PANEL MATERIALS

A.

Veneer Faced Plywood Finish: HPVA HP-1; graded in accordance with AWI/AWMAC
Architectural Woodwork Quality Standards lllustrated, core of particleboard or medium density
fiberboard; type of glue recommended for specific application; thickness as required; face
veneer as follows:

1. Exposed Surfaces: Grade AA, Birch, plain sliced, book-matched.

2. Semi-Exposed Surfaces: Grade A, Birch, plain sliced, book-matched.

3. Concealed Surfaces: Grade B, Birch, plain sliced, book-matched.

Particleboard: ANSI A208.1; medium density industrial type as specified in AWI/AWMAC
Architectural Woodwork Quality Standards lllustrated, composed of wood chips bonded with
interior grade adhesive under heat and pressure; sanded faces; thickness as required; use for
components indicated on drawings.

Medium Density Fiberboard (MDF): ANSI A208.2; type as specified in AWI/AWMAC
Architectural Woodwork Quality Standards lllustrated; composed of wood fibers pressure
bonded with moisture resistant adhesive to suit application; sanded faces; thickness as
required.

1. Use for components indicated on the drawings.

2. Use as backing for plastic laminate unless otherwise indicated.

Hardboard: AHA A135.4; Pressed wood fiber with resin binder, Class 1 - Tempered, 1/4 inch
thick, smooth two sides (S2S); use for drawer bottoms, dust panels, and other components
indicated on drawings.

Hardwood Edgebanding: Use solid hardwood edgebanding matching species, color, grain, and
grade for exposed portions of cabinetry.

2.5 LAMINATE MATERIALS

A. Basis of Design Manufacturers:
1. Abet Laminati: www.abellaminati.com.
2. Lamin-Art: www.laminart.com.
B. Other Acceptable Manufacturers:
1. Formica CorporationNone - N/A:  www.formica.com.
2. Panolam Industries International, Inc\Nevamar: www.nevamar.com.
3.  Wilsonart International, Inc: www.wilsonart.com.
4. Substitutions: See Section 016000 - Product Requirements.
C. High Pressure Decorative Laminate (HPDL): NEMA LD 3, types as recommended for specific
applications and as follows:
1. Horizontal Surfaces: HGS, 0.048 inch nominal thickness, through color, colors as
scheduled, finish as scheduled.
2. Vertical Surfaces: VGS, 0.028 inch nominal thickness, through color, colors as scheduled,
finish as scheduled.
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3. Flame Retardant Surfaces: HGF, 0.048 inch nominal thickness, through color, colors as
scheduled, finish as scheduled.

4. Cabinet Liner: CLS, 0.020 inch nominal thickness, through color, colors as scheduled,
finish as scheduled.

5. Laminate Backer: BKL, 0.020 inch nominal thickness, undecorated; for application to
concealed backside of panels faced with high pressure decorative laminate.

2.6 ACCESSORIES

A.
B.
C.

Adhesive: Type recommended by fabricator to suit application.
Fasteners: Size and type to suit application.

Bolts, Nuts, Washers, Lags, Pins, and Screws: Of size and type to suit application; galvanized
or chrome-plated finish in concealed locations and stainless steel, or chrome-plated finish in
exposed locations.

Concealed Joint Fasteners: Threaded steel.

Grommets: Standard plastic, painted metal, or rubber grommets for cut-outs, in color to match
adjacent surface.

2.7 HARDWARE

A.
B.

Hardware: BHMA A156.9, types as recommended by fabricator for quality grade specified.

Adjustable Shelf Supports: Standard side-mounted system using shelf brackets and
coordinated shelf rests, satin chrome finish, for nominal 1 inch spacing adjustments. Comply
with BHMA A156.9, B04102, with shelf brackets B04112.

Adjustable Shelf Supports: Standard back-mounted system using surface mounted metal shelf
standards and coordinated cantilevered shelf brackets, satin chrome finish, for nominal 1 inch
spacing adjustments.

Drawer and Door Pulls: "U" shaped wire pull, steel with satin finish, 4 inch centers.
Sliding Door Pulls: Circular shape for recessed installation, steel with satin finish.

Cabinet Locks: Keyed cylinder, two keys per lock, master keyed, steel with satin finish.
Comply with BMA A156.11, E07121.

Drawer locks: Comply with BHMA A156.11, E07041

Grommets for Cable Passage through Countertops: 2 inch OD, black, molded plastic
grommets and matching plastic caps with slot for wire passage.

Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA

A156.18 for BHMA finish number indicated.

1. Dark, Anodized, Satin Bronze, Oil Rubbed: BHMA 613 for bronze base; BHMA 640 for
steel base; match Architect's sample.

February 7, 2014 ARCHITECTURAL WOOD CASEWORK

064100 - 5



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

J.  For concealed hardware, provide manufacturer's standard finish that complies with product
class requirements in BHMA A156.9.

K. Catches: Magnetic.

Drawer Slides:

Type: Standard extension.

Static Load Capacity: Commercial grade.

Mounting: Side mounted.

Stops: Integral type.

Features: Provide self closing/stay closed type.

Products:

a. Accuride International, Inc: www.accuride.com.

b. Grass America Inc: www.grassusa.com.

c. Knape & Vogt Manufacturing Company: www.knapeandvogt.com.
d. Substitutions: See Section 016000 - Product Requirements.
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M. Hinges: European style concealed self-closing type, BHMA No. A156.9, B01602, steel with
polished finish.
1. Products:
a. Grass America Inc: www.grassusa.com.
b. Hardware Resources: www.hardwareresources.com.
c. Julius Blum, Inc: www.blum.com.
d. Substitutions: See Section 016000 - Product Requirements.

2.8 SHOP TREATMENT OF WOOD MATERIALS
A. Provide UL approved identification on fire retardant treated material.

B. Deliver fire retardant treated materials cut to required sizes. Minimize field cutting.

2.9 FABRICATION
Cabinet Style: Flush overlay.

B. Cabinet Doors and Drawer Fronts: Flush style.
C. Drawer Construction Technique: Dovetail joints.
D. Assembly: Shop assemble cabinets for delivery to site in units easily handled and to permit

passage through building openings.

E. Edging: Fit shelves, doors, and exposed edges with specified edging. Do not use more than
one piece for any single length.

F. Fitting: When necessary to cut and fit on site, provide materials with ample allowance for
cutting. Provide matching trim for scribing and site cutting.

G. Plastic Laminate: Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes. Fit corners and joints hairline; secure with concealed fasteners. Slightly
bevel arises. Locate counter butt joints minimum 2 feet from sink cut-outs.

1. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.
2. Cap exposed plastic laminate finish edges with material of same finish and pattern.

February 7, 2014 ARCHITECTURAL WOOD CASEWORK
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H. Mechanically fasten back splash to countertops with steel brackets at 16 inches on center.
I.  Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes, and fixtures and fittings.
Verify locations of cutouts from on-site dimensions. Prime paint cut edges.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify adequacy of backing and support framing.

B. Verify location and sizes of utility rough-in associated with work of this section.

3.2 INSTALLATION
A. Set and secure custom cabinets in place, assuring that they are rigid, plumb, and level.
B. Use fixture attachments in concealed locations for wall mounted components.
C. Use concealed joint fasteners to align and secure adjoining cabinet units and countertops.
D

Carefully scribe casework abutting other components, with maximum gaps of 1/32 inch. Do not
use additional overlay trim for this purpose.

m

Secure cabinets to floor using appropriate angles and anchorages. Install without distortion so

doors and drawers fit openings properly and are accurately aligned. Adjust hardware so center

doors and drawers in openings and to provide unencumbered operation. Complete installation

of hardware and accessory items as indicated.

1. Install cabinets with no more than 1/8" in 96 inch sag, bow or other variation from a straight
line.

2. Maintain veneer sequence matching of cabinets with transparent finish.

3. Fasten wall cabinets through back, bear top and bottom, at ends and not more than 16
inches o.c. with No. 10 wafer head screws sized for 1 inch penetration into wood framing,
blocking or hanging strips.

F. Securely anchor countertops by screwing through corner blocks of base cabinets or other
supports into underside of countertop.

1. Align adjacent solid surface material countertops and form seams to comply with
manufacturer's written recommendations using adhesive in color to match countertop.
Carefully dress joints smooth, remove surface scratches and clean entire surface.

2. Install countertops with no more than 1/8 inch in 96 inch sag, bow or other variation from a
straight line.

3. Secure backsplashes to tops with concealed metal brackets at 16 inches o.c. and to walls
with adhesive.

4. Caulk space between backsplash and wall with sealant.

G. Countersink anchorage devices at exposed locations. Conceal with solid wood plugs of
species to match surrounding wood; finish flush with surrounding surfaces.
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3.3 ADJUSTING

A. Repair damaged and defective woodwork, where possible, to eliminate functional and visual
defects; where not possible to repair, replace woodwork. Adjust joinery for uniform
appearance.

B. Adjustinstalled work.
Adjust moving or operating parts to function smoothly and correctly.
D. Clean woodwork on exposed and semi exposed surfaces. Touch up shop applied finishes to
restore damaged or soiled areas.
3.4 CLEANING

A. Clean casework, counters, shelves, hardware, fittings, and fixtures.

END OF SECTION
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SECTION 078400 - FIRESTOPPING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

Firestopping systems.

1.2 RELATED REQUIREMENTS

A.

Section 092116 - Gypsum Board Assemblies: Gypsum wallboard fireproofing.

1.3 REFERENCE STANDARDS

A.

nmoo®

G.

ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2011.

ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2011a.
ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.
FM 4991 - Approval of Firestop Contractors; Factory Mutual Research Corporation; 2001.

FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.

SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition;
www.agmd.gov.

UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.4 SUBMITTALS

A.
B.

I @ m m2©o

See Section 013000 - Administrative Requirements, for submittal procedures.

Schedule of Firestopping: List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.

Schedule of Smokestopping: List each type of penetration to be sealed, indicating location,
construction of penetrated assembly, identification of penetration seal to be used and design
number.

Product Data: Provide data on product characteristics, performance ratings, and limitations.
Manufacturer's Installation Instructions: Indicate preparation and installation instructions.
Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
Certificate from authority having jurisdiction indicating approval of materials used.

Quialification statements for installing mechanics.

1.5 DELIVERY, STORAGE AND HANDLING

A. Coordinate delivery of products to minimize storage time at site.
B. Deliver products to project site in original unopened containers bearing the name of the
manufacturer, product name, type, and testing agency's identification mark.
C. Store products in accordance with manufacturer's instructions.
February 7, 2014 FIRESTOPPING
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1.6 QUALITY ASSURANCE

A. Fire Testing: Provide firestopping assemblies of designs that provide the specified fire ratings
when tested in accordance with methods indicated.
1. Listing in the current-year classification or certification books of UL, FM, or ITS (Warnock
Hersey) will be considered as constituting an acceptable test report.
2. Valid evaluation report published by ICC Evaluation Service, Inc. (ICC-ES) at
www.icc-es.org will be considered as constituting an acceptable test report.
3. Submission of actual test reports is required for assemblies for which none of the above
substantiation exists.
B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.
C. Installer Qualifications: Company specializing in performing the work of this section and:
1. Approved by Factory Mutual Research under FM Standard 4991, Approval of Firestop
Contractors, or meeting any two of the following requirements:.
2. With minimum 3 years documented experience installing work of this type.
3. Able to show at least 5 satisfactorily completed projects of comparable size and type.
4. Licensed by authority having jurisdiction.
5. Approved by firestopping manufacturer.
D. Installing Mechanic's Qualifications: Trained by firestopping manufacturer and able to provide
evidence thereof.
1.7 MOCK-UP
A. Install one firestopping assembly representative of each fire rating design required on project.
1. Where one design may be used for different penetrating items or in different wall
constructions, install one assembly for each different combination.
2.  Where firestopping is intended to fill a linear opening, install minimum of 1 linear ft.
B. Obtain approval of authority having jurisdiction before proceeding.
If accepted, mock-up will represent minimum standard for the Work.
D. |If accepted, mock-up may remain as part of the Work. Remove and replace mock-ups not

accepted.

1.8 FIELD CONDITIONS

A.

B.

Comply with firestopping manufacturer's recommendations for temperature and conditions
during and after installation. Maintain minimum temperature before, during, and for 3 days
after installation of materials.

Provide ventilation in areas where solvent-cured materials are being installed.

1.9 SEQUENCING AND SCHEDULING

A.

Perform firestopping and smokestopping work after completion of work which penetrates fire
and smoke barriers, but prior to covering up or eliminating access to the penetration.
Coordinate with installers of such other work.

PART 2 - PRODUCTS

2.1 FIRESTOPPING SYSTEMS

A.

Firestopping at Uninsulated Metallic Pipe and Conduit Penetrations, of diameter 4 inches or
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less: Any material meeting requirements.

1. Floors: UL Design No. C-AJ-1014, F Rating 2 hour.

2. Stairway Walls: UL Design No. W-L-1003, F Rating 2 hour.

3. Corridor Walls: UL Design No. W-L-1003, F Rating 1 hour.

4. Other Interior Partitions: UL Design No. W-L-1003, F Rating 1 hour.

Firestopping at Combustible Pipe and Conduit Penetrations, of diameter 4 inches or less: Any
material meeting requirements.

1. Floors: UL Design No. C-AJ-2001, F Rating 2 hour.

2. Stairway Walls: UL Design No. W-L-2002, F Rating 2 hour.

3. Corridor Walls: UL Design No. W-L-2002, F Rating 1-1/2 hour.

4. Other Interior Partitions: UL Design No. W-L-2002, F Rating 3/4 hour.

Firestopping at Uninsulated Metallic Pipe and Conduit Penetrations, of diameter 4 inches or
less: Any material meeting requirements.

1. Floors: UL Design No. C-AJ-3071, F Rating 2 hour.

2. Stairway Walls: UL Design No. W-L-3030, F Rating 2 hour.

3. Corridor Walls: UL Design No. W-L-3030, T Rating 1 hour.

4. Other Interior Partitions: UL Design No. W-L-3030, F Rating 1 hour.

Firestopping at Cable Tray Penetrations: Any material meeting requirements.
1. Floors: UL Design No. C-AJ-8069, F Rating 2 hour.

2. Stairway Walls: UL Design No. W-L-8002, F Rating 2 hour.

3. Corridor Walls: UL Design No. W-L-8002, F Rating 1-1/2 hour.

4. Other Interior Partitions: UL Design No. W-L-8002, F Rating 1 hour.

Firestopping at Cable Penetrations, not in Conduit or Cable Tray: Caulk or putty.
1. Floors: UL Design No. C-AJ-3021, F Rating 2 hour.

2. Stairway Walls: UL Design No. W-L-3028, F Rating 2 hour.

3. Corridor Walls: UL Design No. W-L-3028, F Rating 1 hour.

4. Other Interior Partitions: UL Design No. W-L-3028, F Rating 1 hour.

Firestopping at Control Joints (without Penetrations): Any material meeting requirements.
1. Floors: UL Design No. C-AJ-0012, F Rating 2 hour.

2. Stairway Walls: UL Design No. W-J-003, F Rating 2 hour.

3. Corridor Walls: UL Design No. W-J-003, F Rating 1 hour.

4. Other Interior Partitions: UL Design No. W-J-003, F Rating 1 hour.

Firestopping Between Edge of Floor Slab and Curtain Wall (without Penetrations): Glass fiber
or mineral fiber safing insulation; UL Design No. CW-S-2001, F Rating 2 hour.

2.2 MATERIALS

A. Firestopping Sealants: Provide only products having lower volatile organic compound (VOC)
content than required by South Coast Air Quality Management District Rule No.1168.
B. Elastomeric Silicone Firestopping: Single component silicone elastomeric compound and
compatible silicone sealant; conforming to the following:
1. Density: 1.35 g/cu.m.
2. Tensile Strength: 270 as per ASTM D 412.
3. Durability and Longevity: Permanent.
4. Color: Black, dark gray, or red.
5. Manufacturers:
a. A/D Fire Protection Systems Inc; Product A/D Fire Barrier: www.adfire.com.
b. 3M Fire Protection Products; Product 2000+ Silicone Sealant: www.3m.com/firestop.
c. Hilti, Inc; Product CP 604: www.us.hilti.com.
d. Specified Technologies, Inc; Product Pensil PEN300: www.stifirestop.com.
e. Substitutions: See Section 016000 - Product Requirements.
February 7, 2014 FIRESTOPPING
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C. Foam Firestoppping: Multiple component silicone foam compound; conforming to the following:

Elongation: 600 percent.

Density: 14-18 Ib/cu ft.

Durability and Longevity: Permanent.

Color: Black.

Manufacturers:

a. 3M Fire Protection Products; Product Fire Barrier 2001 Silicone RTV Foam:
www.3m.com/firestop.

b. Hilti, Inc; Product CP 620: www.us.hilti.com.

c. Specified Technologies, Inc; Product PEN 200 Silicone Foam: www.stifirestop.com.

d. Substitutions: See Section 016000 - Product Requirements.
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D. Fibered Compound Firestopping: Formulated compound mixed with incombustible
non-asbestos fibers; conforming to the following:
1. Density: 4 lb/cu ft.
2. Durability and Longevity: Permanent.
3. Color: Manufacturer's standard color.
4. Manufacturers:
a. A/D Fire Protection Systems Inc; Product A/D Fire Barrier Mineral Wool:
www.adfire.com.
b. Substitutions: See Section 016000 - Product Requirements.

E. Fiber Firestopping: Mineral fiber insulation used in conjunction with elastomeric surface sealer
forming airtight bond to opening; conforming to the following:
1. Density: 4.0 Ib/cu ft.
2. Durability and Longevity: Permanent.
3. Manufacturers:
a. AJD Fire Protection Systems Inc; Product Fire Barrier Seal w/ Fire Barrier Mineral
Wool joint backing: www.adfire.com.
b. Pecora Corporation; Product Dynatrol Sealant w/ Ultra Block joint backing:
Www.pecora.com.
c. Substitutions: See Section 016000 - Product Requirements.

F. Firestop Devices - Wrap Type: Mechanical device with incombustible filler and collar and
flanged stops, intended to be installed after penetrating item has been installed; conforming to
the following:

1. Durability and Longevity: Permanent.
2.  Manufacturers:
a. Grace Construction Products; Product Flamesafe FireStop Device (FSD):
www.na.graceconstruction.com.
b. 3M Fire Protection Products; Product Fire Barrier Plastic Pipe Devices:
www.3m.com/firestop.
c. Hilti, Inc; Product CP 643N: www.us.hilti.com.
d. Specified Technologies, Inc; Product Firestop Collars: www.stifirestop.com.
e. Substitutions: See Section 016000 - Product Requirements.

G. Firestop Devices - Cast-In Type: Sleeve and sealing material, intended to be cast in concrete
floor forms or in concrete on metal deck, not requiring any additional materials to achieve
penetration seal.

1. Durability and Longevity: Permanent.
2.  Manufacturers:
a. 3M Fire Protection Products; Product Fire Barrier Cast-in-Device:
www.3m.com/firestop.
b. Hilti, Inc; Product CP 680: www.us.hilti.com.
c. Substitutions: See Section 016000 - Product Requirements.

H. Intumescent Putty: Compound that expands on exposure to surface heat gain; conforming to
February 7, 2014 FIRESTOPPING
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the following:

Potential Expansion: Minimum 500 percent.

Density: 1.45 Ib/cu ft.

Durability and Longevity: Permanent.

Color: Black, dark gray, or red.

Manufacturers:

a. Grace Construction Products; Product FSP 1000: www.na.graceconstruction.com.

b. 3M Fire Protection Products; Product Fire Barrier Moldable Putty:
www.3m.com/firestop.

c. Hilti, Inc; Product CP 618: www.us.hilti.com.

d. Specified Technologies, Inc; Product SSP Putty: www.stifirestop.com.

e. Substitutions: See Section 016000 - Product Requirements.
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Reusable Firestopping: Removable intumescent compressible shapes, pillows, or blocks
specifically tested in removable configuration; conforming to the following:
1. Density: 4.0 Ib/cu ft.
2. Durability and Longevity: Permanent.
3. Manufacturers:
a. Grace Construction Products; Product FlameSafe Pillows:
Www.na.graceconstruction.com.
b. Hilti, Inc; Product FS 657 Fire Block: www.us.hilti.com.
c. Nelson FireStop Products; Product PLW Firestop Pillows: www.nelsonfirestop.com.
d. Specified Technologies, Inc; Product SpecSeal Firestop Pillows:
www.stifirestop.com.
e. Substitutions: See Section 016000 - Product Requirements.

Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories: Type required for
tested assembly design.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

D.

Examine substrates, openings, voids, adjoining construction and conditions under which the
Work is to be installed. Confirm compatibility of surfaces scheduled to receive fireproofing.

Verify openings are ready to receive the work of this section.
1. Conduct inspection prior to covering up or enclosing walls or ceilings.
2. Submit a report detailing findings of this inspection to the Architect.

Verify that penetrating elements are securely fixed and properly located with the proper space
allowance between penetrations and surfaces of openings.

Do not proceed with the Work until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.
Prime substrates in accordance with manufacturer's written instructions or recommendations.
Confine primers to areas of bond; do not allow spillage or migration onto exposed surfaces.

D. Install backing materials to arrest liquid material leakage.

E. Ensure that anchoring devices, back-up materials, clips sleeves, supports and other related
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F.

materials used in the actual fire tests are provided.

Installation is not to proceed until submittals have been completed.

3.3 INSTALLATION

A.

D.

Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

Do not cover installed firestopping until inspected by authority having jurisdiction.

Remove combustible forming materials, unless they are a required component of the tested
assembly.

Install labelling required by code.

3.4 CLEANING

A.

Clean adjacent surfaces of firestopping materials.

3.5 PERMANENT IDENTIFICATION OF PENETRATIONS

A.

Near fire and smoke barriers, mark each exposed penetration with label identifying it as a
fire-stopped or smoke-stopped assembly.

Mark each fire and smoke barrier above lay-in ceilings with words identifying it as a fire or
smoke barrier at intervals required by authorities having jurisdiction.

3.6 FIELD QUALITY CONTROL

A.
B.

C.
D.

Inspect completed installations for completeness and correct installation.

If installed work is to be covered in completed work, inspect and obtain approval prior to
covering.

Obtain the approval of the authority having jurisdiction.

Submit the report of the inspection to the Architect.

3.7 PROTECTION

A.

D.

Clean adjacent surfaces of firestopping materials. Use methods and materials approved by the
manufacturer of the penetration seals and of surfaces to be cleaned.

Protect adjacent surfaces from damage by material installation.
Protect installed work during the curing period

Repair damaged materials in accordance with manufacturer's written instructions.

END OF SECTION
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SECTION 079005 - JOINT SEALERS
PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Sealants and joint backing.

B. Hollow gaskets.

1.2 RELATED REQUIREMENTS
A. Section 078400 - Firestopping: Firestopping sealants.
B. Section 088000 - Glazing: Glazing sealants and accessories.

C. Section 092116 - Gypsum Board Assemblies: Acoustic sealant.

1.3 REFERENCE STANDARDS

ASTM C834 - Standard Specification for Latex Sealants; 2010.

ASTM C919 - Standard Practice for Use of Sealants in Acoustical Applications; 2008.
ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2011.

ASTM C1193 - Standard Guide for Use of Joint Sealants; 2010.

ASTM D1667 - Standard Specification for Flexible Cellular Materials--Poly(Vinyl Chloride) Foam
(Closed-Cell); 2005 (Reapproved 2011).

F. SCAQMD 1168 - South Coast Air Quality Management District Rule No.1168; current edition;
www.agmd.gov.

mo o W

1.4 DEFINITIONS

A. Substrates:
1. G Type Substrates: Glass and transparent plastic glazing sheets.
2. A Type Substrates: Metal, porcelain, glazed tile and smooth plastics.
3. O Type Substrates: Wood, Unglazed tile; substrates not included under other categories.
1.5 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data indicating sealant chemical characteristics, with instructions for
substrate preparation and installation.

C. Samples: Submit five samples, illustrating sealant colors for selection.
Substrate Test Report for each sealer.

E. Certificates: For each sealant, provide manufacturer's certificate stating that the product
complies with the specifications and is appropriate for the use it is being put to.

F. Manufacturer's Installation Instructions: Indicate special procedures.

1.6 QUALITY ASSURANCE
A. Maintain one copy of each referenced document covering installation requirements on site.
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B. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

C. Applicator Qualifications: Company specializing in performing the work of this section with
minimum three years experience.
1.7 MOCK-UP

A. Provide mock-up of sealant joints in conjunction with window under provisions of Section
014000.

B. Construct mock-up with specified sealant types and with other components noted.
Locate where directed.

D. Mock-up may not remain as part of the Work.

1.8 DELIVERY, STORAGE AND HANDLING
A. Deliver materials in original containers or bundles with labels showing manufacturer, product
name or designation, color, shelf life and installation instructions.
1.9 FIELD CONDITIONS
A. Maintain temperature and humidity recommended by the sealant manufacturer during and after
installation.
1.10 COORDINATION

A. Coordinate the work with all sections referencing this section.

1.11 WARRANTY
A. See Section 017800 - Closeout Submittals, for additional warranty requirements.
B. Correct defective work within a five year period after Date of Substantial Completion.
C. Warranty: Include coverage for installed sealants and accessories which fail to achieve airtight
seal, exhibit loss of adhesion or cohesion, or do not cure.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Silicone Sealants:
1. Bostik Inc; Product ChemCalk 1200: www.bostik-us.com.
2. Pecora Corporation; Product 895: www.pecora.com.
3.  BASF Construction Chemicals-Building Systems; Product Sonolastic 150:
www.buildingsystems.basf.com.
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B. Polyurethane Sealants:
1. Bostik Inc; Product Chem-Calk 900: www.bostik-us.com.
2. Pecora Corporation; Product Dynatrol | XL: www.pecora.com.
3.  BASF Construction Chemicals-Building Systems; Product Sonolastic NP 1:
www.buildingsystems.basf.com.

C. Acrylic Sealants (ASTM C920):
1. Tremco Global Sealants; Product TremFlex 834: www.tremcosealants.com.

D. Butyl Sealants:
1. Bostik Inc; Product Chem-Calk 300: www.bostik-us.com.
2. Pecora Corporation; Product BC-158: www.pecora.com.
3. Substitutions: See Section 016000 - Product Requirements.

E. Acrylic Emulsion Latex Sealants:
1. Bostik Inc; Product Chem-Calk 600: www.bostik-us.com.
2. Pecora Corporation; Product AC-20: www.pecora.com.
3. BASF Construction Chemicals-Building Systems; Product Sonolac:
www.buildingsystems.basf.com.

F. Preformed Compressible Foam Sealers:
1. EMSEAL Joint Systems, Ltd; Product Backerseal (Greyflex): www.emseal.com.
2. Sandell Manufacturing Company, Inc; Product Polyseal: www.sandellmfg.com.

2.2 SEALANTS

A. Sealants and Primers - General: Provide only products having lower volatile organic
compound (VOC) content than required by South Coast Air Quality Management District Rule
No0.1168.

B. General Purpose Interior Sealant: Acrylic emulsion latex; ASTM C 834, Type OP, Grade NS
single component, paintable.
1. Color: Colors as selected.
2. Applications: Use for:
a. Interior wall and ceiling control joints.
b. Joints between door and window frames and wall surfaces.
c. Other interior joints for which no other type of sealant is indicated.

C. Bathtub/Tile Sealant: White silicone; ASTM C920, Uses |, M and A; single component, mildew
resistant.
1. Applications: Use for:
a. Joints between plumbing fixtures and floor and wall surfaces.
b. Joints between kitchen and bath countertops and wall surfaces.

D. Acoustical Sealant for Concealed Locations: Permanently tacky non-hardening butyl sealant.
1. Applications: Use for concealed locations only:
a. Sealant bead between top stud runner and structure and between bottom stud track
and floor.
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Nonsag Polyurethane Sealant: ASTM C920, Grade NS, Class 25, Uses NT, I, M, A, G, O;
single component, chemical curing, non-staining, non bleeding, capable of continuous water
immersion, non-sagging type.

1. Color: Standard colors matching finished surfaces.

2. Movement Capability: Plus and minus 25 percent.

3. Service Temperature Range: -40to 180 degrees F.

4. Shore A Hardness Range: 20 to 35.

Silicone Sealant: ASTM C920, Grade NS, Class 25, Uses NT, A, G, M, O; single component,
solvent curing, non-sagging, non-staining, fungus resistant, non-bleeding.

1. Color: Standard colors matching finished surfaces.

2. Movement Capability: Plus and minus 25 percent.

3. Service Temperature Range: -65to 180 degrees F.

4. Shore A Hardness Range: 15 to 35.

2.3 ACCESSORIES

A.
B.

Primer: Non-staining type, recommended by sealant manufacturer to suit application.

Joint Cleaner: Non-corrosive and non-staining type, recommended by sealant manufacturer;
compatible with joint forming materials.

Joint Backing: Round foam rod compatible with sealant; ASTM D 1667, closed cell PVC,;
oversized 30 to 50 percent larger than joint width.

Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer to suit
application.

PART 3 - EXECUTION

3.1 EXAMINATION

A.
B.

Verify that substrate surfaces are ready to receive work.

Verify that joint backing and release tapes are compatible with sealant.

3.2 PREPARATION

O 0w

Remove loose materials and foreign matter that could impair adhesion of sealant.
Clean and prime joints in accordance with manufacturer's instructions.
Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

Protect elements surrounding the work of this section from damage or disfigurement.

3.3 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C 1193.

Perform acoustical sealant application work in accordance with ASTM C919.

D. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.

February 7, 2014 JOINT SEALERS

079005 - 4



HIl 12053-02

25 Park Place - Phase Two
GSU 080-096-13

Georgia State University

E. Install bond breaker where joint backing is not used.
Install sealant free of air pockets, foreign embedded matter, ridges, and sags.

G. Apply sealant within recommended application temperature ranges. Consult manufacturer
when sealant cannot be applied within these temperature ranges.

H. Tool joints concave.

3.4 CLEANING

A. Clean adjacent soiled surfaces.

3.5 PROTECTION
A. Protect sealants until cured.

B. Remove and replace damaged sealers.

END OF SECTION
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SECTION 081213 - HOLLOW METAL FRAMES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

B
C.
D

Non-fire-rated steel frames.
Fire-rated steel door frames.
Frames for sound-rated doors.

Interior glazed light frames.

1.2 RELATED REQUIREMENTS

A.
B.
C.

Section 087111 - Door Hardware: Hardware and weatherstripping.
Section 088000 - Glazing: Glass for borrowed lites.
Section 099000 - Painting and Coating: Field painting.

1.3 REFERENCE STANDARDS

A.

ANSI/ICC Al117.1 - American National Standard for Accessible and Usable Buildings and
Facilities; International Code Council; 2003.

ANSI A250.8 - SDI-100 Recommended Specifications for Standard Steel Doors and Frames;
2003.

ANSI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces for
Steel Doors and Frames; 1998 (R2004).

BHMA A156.115 - Hardware Preparation in Steel Doors and Steel Frames; 2006.

DHI A115 Series - Specifications for Steel Doors and Frame Preparation for Hardware; Door
and Hardware Institute; 2000 (ANSI/DHI A115 Series).

NAAMM HMMA 840 - Guide Specifications for Installation and Storage of Hollow Metal Doors
and Frames; The National Association of Architectural Metal Manufacturers; 2007.

NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2010.
UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All
Revisions.

1.4 SUBMITTALS

A. Product Data: Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced grade standard.

B. Shop Drawings: Details of each opening, showing elevations, glazing, frame profiles, and
identifying location of different finishes, if any.

C. Samples: Submit five samples of frame metal, 2 x 2 inches in size showing factory finishes,
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colors, and surface textures.

D. Installation Instructions: Manufacturer's published instructions, including any special
installation instructions relating to this project.

E. Manufacturer's Certificate: Certification that products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Obtain hollow metal work from single manufacturer.

Maintain at the project site a copy of all reference standards dealing with installation.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store in accordance with NAAMM HMMA 840.
B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion.
C. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded
to jambs and mullions.
1.7 PROJECT CONDITIONS
A. Field Measurements: Verify actual dimensions of openings by field measurements before
fabrication.
1.8 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 project site in time for installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Steel Frames:
1. Assa Abloy Ceco, Curries, or Fleming: www.assaabloydss.com.
2. Windsor Republic Doors: www.republicdoor.com.
3. Steelcraft: www.steelcraft.com.
4. Substitutions: See Section 016000 - Product Requirements.

2.2 MATERIALS

A. Cold Rolled Sheet Steel: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for
exposed applications.

B. Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum A40
(ZF120) metallic coating.

C. Frame Anchors: ASTM A 591/A 591M, Commercial Steel (CS), 40Z (12G) coating designation;
mill phosphatized.
1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or
ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.
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Inserts, Bolts and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

Power Actuated Fasteners in Concrete: Fastener system of type suitable for application
indicated, fabricated from corrosion resistant materials, with clips of other accessory devices for
attaching hollow metal frames of type indicated.

Mineral Fiber Insulation: ASTM C 665, Type | (blankets without membrane facing); consisting
of fibers manufactured from slag or rock wool with 6 to 12 Ib/cu.ft. density; with maximum flame
spread and smoke development indexes of 25 and 50, respectively; passing ASTM E 136 for
combustion characteristics.

Glazing: Comply with requirements in Section 08 80 00 - Glazing.

Bituminous Coating: Cold applied asphalt mastic, SSPC-Paint 12, compounded for 15 mil dry
film thickness per coat. Provide inert type noncorrosive compound free from asbestos fibers,
sulfur components, and other deleterious impurities.

2.3 STEEL DOOR FRAMES

A. Requirements for All Frames:

1. Accessibility: Comply with ANSI/ICC A117.1.

2. Glazed Lights: Non-removable stops on non-secure side; sizes and configurations as
indicated on drawings.

3.  Hardware Preparation: In accordance with BHMA A156.115, with reinforcement welded in
place, in addition to other requirements specified in door grade standard.

4. Finish: Factory primed, for field finishing.

5. Combined Requirements: If a particular door and frame unit is indicated to comply with
more than one type of requirement, comply with all the specified requirements for each
type; for instance, an exterior door that is also indicated as being sound-rated must comply
with the requirements specified for exterior doors and for sound-rated doors; where two
requirements conflict, comply with the most stringent.

6. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or
to be grouted.

7. Frames in Masonry Walls: Size to suit masonry coursing with head member 4 inches high
to fill opening without cutting masonry units.

8. Frames Wider than 48 Inches: Reinforce with steel channel fitted tightly into frame head,
flush with top.

9. Frames Installed Back-to-Back: Reinforce with steel channels anchored to floor and
overhead structure.

B. Interior Door Frames, Non-Fire-Rated: Face welded type.

1. Grade: Comply with frame requirements specified in ANSI A250.8 for Level 1, 16 gage

2. Terminated Stops: Provide at all interior doors; closed end stop terminated 6 inches
above floor at 45 degree angle.

C. Interior Door Frames, Fire-Rated: Face welded type.

1. Grade: Comply with frame requirements specified in ANSI A250.8 for Level 1, 16 gage

2. Fire Rating: As indicated on Door and Frame Schedule, tested in accordance with UL
10C ("positive pressure™).

a. Provide units listed and labeled by UL.
b. Attach fire rating label to each fire rated unit.

3. Smoke and Draft Control Doors (Indicated as "S" on Drawings): In addition to required fire
rating, provide door assemblies tested in accordance with UL 1784 with maximum air
leakage of 3.0 cfm per sq ft of door opening at 0.10 inch w.g. pressure at both ambient and
elevated temperatures; with "S" label; if necessary, provide additional gasketing or edge
sealing.
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Sound-Rated Door Frames: Knock-down type.
1. Grade: Comply with frame requirements specified in ANSI A250.8 for Level 1, 16 gage
2. Sound Rating: Tested with the door to achieve the rating specified for the door opening.

Mullions for Pairs of Doors: Fixed, except where removable is indicated, of profile similar to
jambs.

Frames for Interior Glazing or Borrowed Lights: Construction and face dimensions to match
door frames, and as indicated on drawings.

2.4 ACCESSORY MATERIALS

A.

Silencers: Resilient rubber, fitted into drilled hole; 3 on strike side of single door, 3 on center
mullion of pairs, and 2 on head of pairs without center mullions.

Removable Stops: Formed sheet steel, shape as indicated on drawings, mitered or butted
corners; prepared for countersink style tamper proof screws.

Grout for Frames: Portland cement grout of maximum 4-inch slump for hand troweling; thinner
pumpable grout is prohibited.

Temporary Frame Spreaders: Provide for all factory- or shop-assembled frames used for
shipping purpose only.

2.5 FINISH MATERIALS

A.
B.

Primer: Rust-inhibiting, complying with ANSI A250.10, door manufacturer's standard.

Bituminous Coating: Asphalt emulsion or other high-build, water-resistant, resilient coating.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

E.

Verify existing conditions before starting work, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the work.

Examine rough-in for embedded and built-in anchors to verify actual locations before frame
installation.

Verify that opening sizes and tolerances are acceptable.

Prepare written report, endorsed by the Installer, listing conditions detrimental to performance of
the work.

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 area smooth, flush and invisible on exposed faces.

Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

Prior to installation, adjust and securely brace welded hollow metal frames for squareness,

alignment, twist and plumbness to the following tolerances:

1. Squareness: Plus or minus 1/16", measured at door rabbet on a line 90 degrees from
jamb perpendicular to frame head.

2. Alignment: Plus or minus 1/16" measured at jambs on a horizontal line parallel to plane of

February 7, 2014 HOLLOW METAL FRAMES

081213 -4



25 Park Place - Phase Two HIl 12053-02

Georgia State University GSU 080-096-13
wall.
3.  Twist: Plus or minus 1/16" measured at opposite face corners of jambs on parallel lines,

and perpendicular to plane of wall.
Plumbness: Plus or minus 1/16" measured at jambs on a perpendicular line from head to
floor.

D. Coat inside of other frames with bituminous coating to a thickness of 1/16 inch.

3.3 INSTALLATION

A. Install in accordance with the requirements of the specified door grade standard and NAAMM
HMMA 840.

B. In addition, install fire rated units in accordance with NFPA 80.

Coordinate frame anchor placement with wall construction.

1.

Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and

secure with post installed expansion anchors.

a. Floor anchors may be set with power actuated fasteners instead of post installed
expansion anchors if so indicated and approved on shop drawings.

Metal Stud Partitions: Solidly pack mineral fiber insulation behind frames.

Masonry Walls: Coordinate installation of frames to allow for solidly filling space between

frames and masonry with grout.

In-Place Concrete or Masonry Construction: Secure frames in place with post installed

expansion anchors. Countersink anchors, and fill and make smooth, flush and invisible on

exposed faces.

In-Place Gypsum Board Partitions: Secure frames in place with post installed expansion

anchors through floor anchors at each jamb. Countersink anchors and fill and make

smooth, flush and invisible on exposed faces.

Ceiling Struts: Extend struts vertically from top of frame at each jamb to overhead

structural supports or substrates above frame unless frame is anchored to masonry or to

other structural supports at each jamb. Bend top of struts to provide flush contact for

securing to supporting construction. Provide adjustable wedged or bolted anchorage to

frame jamb members.
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7. Installation Tolerances: Adjust hollow metal frames for squareness, alignment, twist and
plumbness.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

Coordinate installation of glazing.
Coordinate installation of hardware.

Coordinate installation of electrical connections to electrical hardware items.

I o Tmm

Touch up damaged factory finishes.

3.4 TOLERANCES
A. Clearances Between Door and Frame: As specified in ANSI A250.8.
B. Maximum Diagonal Distortion: 1/16 inch measured with straight edges, crossed corner to
corner.
3.5 ADJUSTING AND CLEANING
A. Remove grout and other bonding material from hollow metal work immediately after installation.
B. Prime Coat Touch-up: Immediately after erection, sand smooth rusted or damaged areas of

prime coat and apply touch-up of compatible air-drying, rust inhibitive primer.

END OF SECTION
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SECTION 081416 - FLUSH WOOD DOORS
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Flush wood doors; flush configuration; fire rated, non-rated, and acoustical.

1.2 RELATED REQUIREMENTS
Section 081213 - Hollow Metal Frames.

B. Section 087111 - Door Hardware.
C. Section 088000 - Glazing.
D. Section 099000 - Painting and Coating: Site finishing of doors.

1.3 REFERENCE STANDARDS
A. ASTM EA413 - Classification for Rating Sound Insulation; 2010.

B. ASTM E1408 - Standard Test Method for Laboratory Measurement of the Sound Transmission
Loss of Door Panels and Door Systems; 1991 (Reapproved 2000).

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards; 2009.

D. AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards lllustrated; Architectural
Woodwork Institute and Architectural Woodwork Manufacturers Association of Canada; 2005,
8th Ed., Version 2.0.

E. ICC (IBC) - International Building Code; 2009.

F. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc.; current edition.

G. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2010.

H. UL (BMD) - Building Materials Directory; Underwriters Laboratories Inc.; current edition.

UL 1784 - Standard for Air Leakage Tests of Door Assemblies; Current Edition, Including All
Revisions.

1.4 SUBMITTALS

A. Product Data: Indicate door core materials and construction; veneer species, type and
characteristics.

B. Shop Drawings: Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.
1. Provide the information required by AWI/AWMAC/WI1 Architectural Woodwork Standards.
2. Include certification program label.

C. Specimen warranty.

D. Test Reports: Show compliance with specified requirements for the following:
1. Sound-retardant doors and frames; sealed panel tests are not acceptable.

E. Shop Drawings: lllustrate door opening criteria, elevations, sizes, types, swings, undercuts
required, special beveling, special blocking for hardware, factory machining criteria, factory
finishing criteria, identify cutouts for glazing.
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F. Samples: Submit five samples of door construction, 8x10 inch in size cut from top corner of
door.

Samples: Submit five samples of door veneer, 8x10 inch in size illustrating wood grain.
H. Manufacturer's Installation Instructions: Indicate special installation instructions.

I.  Warranty, executed in Owner's name.

1.5 QUALITY ASSURANCE

A. Maintain one copy of the specified door quality standard on site for review during installation
and finishing.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

C. Obtain flush wood doors from single manufacturer.

D. Provide WI-Certified Compliance Certificate indicating that doors comply with requirements of
grades specified.

E. Provide WI-Certified Compliance Certificate for installation.

Installed Fire Rated Door Assembly: Conform to NFPA 80 for fire rated class as indicated.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Package, deliver and store doors in accordance with specified quality standard.
B. Accept doors on site in manufacturer's packaging. Inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic. Do not store in damp or
wet areas; or in areas where sunlight might bleach veneer. Seal top and bottom edges with
tinted sealer if stored more than one week. Break seal on site to permit ventilation.

1.7 PROJECT CONDITIONS

A. Coordinate the work with door opening construction, door frame and door hardware installation.

B. Do not deliver or install doors until spaces are enclosed and weathertight wet work is complete
and dry, and HVAC system is operating and maintaining ambient temperature and humidity
conditions at occupancy levels during the remainder of the construction period.

1.8 WARRANTY
A. Interior Doors: Provide manufacturer's warranty for the life of the installation.
B. Include coverage for delamination of veneer, warping beyond specified installation tolerances,
defective materials, and telegraphing core construction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Wood Veneer Faced Doors:
1. Graham Wood Doors: www.grahamdoors.com.
2. Eggers Industries: www.eggersindustries.com.
3. Haley Brothers: www.haleybros.com.
4. Marshfield DoorSystems, Inc:  www.marshfielddoors.com.
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5. Substitutions: See Section 016000 - Product Requirements.

2.2 DOORS AND PANELS

A. All Doors: See drawings for locations and additional requirements.

B.

1. Quality Level: Custom Grade, in accordance with AWI/AWMAC/WI Architectural Woodwork
Standards.
2. Wood Veneer Faced Doors: 5-ply unless otherwise indicated.

Interior Doors: 1-3/4 inches thick unless otherwise indicated; flush construction.

1. Provide solid core doors at all locations.

2. Fire Rated Doors: Tested to ratings indicated on drawings in accordance with
International Building Code ("positive pressure"); UL or WH (ITS) labeled without any
visible seals when door is open.

3. Smoke and Draft Control Doors: In addition to required fire rating, provide door
assemblies tested in accordance with UL 1784 with maximum air leakage of 3.0 cfm per sq
ft of door opening at 0.10 inch w.g. pressure at both ambient and elevated temperatures;
with "S" label; if necessary, provide additional gasketing or edge sealing.

4. Sound Retardant Doors: Minimum STC of 41, calculated in accordance with ASTM E413,
tested in accordance with ASTM E1408.

2.3 DOOR AND PANEL CORES

A.

Non-Rated Solid Core and 20 Minute Rated Doors: Type particleboard core (PC), plies and
faces as indicated above.

Fire Rated Doors: Mineral core, Type FD, plies and faces as indicated above; with core
blocking as required to provide adequate anchorage of hardware without through-bolting.

Sound Retardant Doors: Equivalent to Type PC construction with core as required to achieve
rating specified; plies and faces as indicated above.

2.4 DOOR FACINGS

A.

Veneer Facing for Opaque Finish: Close grain hardwood.

2.5 ACCESSORIES

A.

Glazing Stops: Wood, of same species as door facing, butted corners; prepared for
countersink style tamper proof screws.

Astragals for Non-Rated Double Doors: Steel, T shaped, overlapping and recessed at face
edge.

Astragals for Fire Rated Double Doors: Steel, T shaped, overlapping and recessed at face
edge, specifically for double doors.

2.6 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:
1. Provide solid blocks at lock edge and top of door for closer for hardware reinforcement.
2. Provide solid blocking for other throughbolted hardware.

C. Fitdoor edge trim to edge of stiles after applying veneer facing.

D. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.
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F.

Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.
1. Exception: Doors to be field finished.

Provide edge clearances in accordance with the quality standard specified.

PART 3 - EXECUTION

3.1 EXAMINATION

A.
B.
C.

D.

Verify existing conditions before starting work.
Verify that opening sizes and tolerances are acceptable.

Do not install doors in frame openings that are not plumb or are out-of-tolerance for size or
alignment.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A.

nmo o

Install doors in accordance with manufacturer's instructions and specified quality standard.
1. Install fire-rated doors in accordance with NFPA 80 requirements.

Field-Finished Doors: Trimming to fit is acceptable.

1. Adjust width of non-rated doors by cutting equally on both jamb edges.
2. Trim maximum of 3/4 inch off bottom edges.

3. Trim fire-rated doors in strict compliance with fire rating limitations.

Use machine tools to cut or drill for hardware.
Coordinate installation of doors with installation of frames and hardware.
Coordinate installation of glazing.

Install door louvers plumb and level.

3.3 TOLERANCES

A.
B.
C.

D.

Conform to specified quality standard for fit and clearance tolerances.
Conform to specified quality standard for telegraphing, warp, and squareness.

Maximum Vertical Distortion (Bow): 1/8 inch measured with straight edge or taut string, top to
bottom, over an imaginary 36 by 84 inches surface area.

Maximum Width Distortion (Cup): 1/8 inch measured with straight edge or taut string, edge to
edge, over an imaginary 36 by 84 inches surface area.

3.4 ADJUSTING

A.
B.
C.

Adjust doors for smooth and balanced door movement.
Adjust closers for full closure.

Replace doors that are damaged or do not comply with requirements. Doors may be repaired
or refinished if work complies with requirements and shows no evidence of repair or refinishing.

END OF SECTION
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SECTION 081433 - STILE AND RAIL WOOD DOORS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.

Wood doors, stile and rail design.
Panels of wood and glass.

1.2 RELATED REQUIREMENTS

A.
B.
C.
D.

Section 081213 - Hollow Metal Frames.
Section 087111 - Door Hardware.
Section 088000 - Glazing.

Section 099000 — Interior Painting.

1.3 REFERENCE STANDARDS

A.

AWI/AWMAC (QSI) - Architectural Woodwork Quality Standards lllustrated; Architectural
Woodwork Institute and Architectural Woodwork Manufacturers Association of Canada; 2005,
8th Ed., Version 2.0.

1.4 SUBMITTALS

A.
B.

C.

F.
G.

See Section 013000 - Administrative Requirements for submittal procedures.

Product Data: Indicate stile and rail core materials and construction; veneer species, type and
characteristics.

Specimen warranty.

Shop Drawings: lllustrate door opening criteria, elevations, sizes, types, swings, undercuts
required, special beveling, special blocking for hardware, factory machining criteria, factory
finishing criteria.

Samples: Submit five samples of door construction, 8x10 inch in size cut from top corner of
door.

Manufacturer's Installation Instructions: Indicate special installation instructions.
Warranty, executed in Owner's name.

1.5 QUALITY ASSURANCE

A.

B.

C.
D.

Perform work in accordance with AWI/AWMAC Quality Standards lllustrated, Section 1400,
Custom grade.

Factory finish doors in accordance with AWI/AWMAC Quality Standards lllustrated, Section
1500.

Obtain stile and rail wood doors from a single manufacturer.

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years of documented experience.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with AWI/AWMAC Quality Standards
lllustrated, Section 1300.

B. Protect doors with resilient packaging sealed with heat shrunk plastic. Do not store in damp or
wet areas; or in areas where sunlight might bleach veneer. Seal top and bottom edges with
tinted sealer if stored more than one week. Break seal on site to permit ventilation.
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1.7 PROJECT CONDITIONS
A. Coordinate the work with door opening construction, door frame and door hardware installation.

B. Do not deliver or install doors until spaces are enclosed and weathertight, wet work in spaces is
complete and dry, and temporary HVAC system is operating and maintaining ambient
temperature and humidity conditions at occupancy levels during the remainder of the
construction period.

1.8 WARRANTY
A. See Section 017800 - Closeout Submittals for additional warranty requirements.
B. Include coverage for warping beyond specified installation tolerances and defective materials.

C. Warranty shall also include installation and finishing that may be required due to repair or
replacement of defective doors.

D. Warranty shall be in effect during the following period of time from the Date of Substantial
Completion:
1. Interior Doors: Five years.
2. Glass Vision Panels: Three years.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Stile and Rail Wood Doors:
1. Eggers Industries: www.eggersindustries.com.
2. Maiman Company: www.maiman.com.
3. Marshfield Door Systems, Inc.: www.marshfielddoors.com.
4.  Substitutions: See Section 016000 - Product Requirements.

2.2 DOORS
A. Quality Level: Custom Grade, in accordance with AWI/AWMAC/WI1 Architectural Woodwork
Standards.

B. Interior Doors: 1-3/4 inches thick unless otherwise indicated; solid lumber construction;
mortised and tenoned joints.

C. Glass: Uncoated, clear, fully tempered float glass, 6.0 mm thick complying with Section 088000
- Glazing.
2.3 DOOR FACINGS

A. Interior Doors: Wood veneer, see drawings for wood species, quarter sliced, with random
matched grain, for opaque finish.

B. Adhesive: Type | - waterproof.

2.4 DOOR CONSTRUCTION
A. Fabricate in accordance with AWI/AWMAC Quality Standards lllustrated, Section 1400, Custom

grade.

1. Door Construction for Opaque Finish:
a. Stile and Rail Construction: Clear softwood; may be edge glued for width and

finger jointed.

b. Flat-Panel Construction: Veneered, wood-based panel product.

2. Stile and Rail Widths: Manufacturer's standard, but not less than the following:
a. Stiles, Top and Intermediate Rails: 4-1/2 inches.
b. Bottom Rails: 9 inches.
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B. Fit door edge trim to edge of stiles after applying veneer facing.
C. Bond edge banding to cores.
D. Factory machine doors for finish hardware in accordance with hardware requirements and
dimensions. Do not machine for surface hardware.
E. Factory fit doors for frame opening dimensions identified on shop drawings.
F. Glazed Openings: Glaze doors at factory with glass of type and thickness indicated, complying

with Division 08 Section "Glazing." Install glass using manufacturer's standard elastomeric
glazing sealant complying with ASTM C 920. Secure glass in place with removable wood
moldings. Miter wood moldings at corner joints.

2.5 FACTORY FINISHING

A.

B.

Finish wood doors at factory where indicated in schedules or on Drawings. Wood doors that
are not indicated to be factory finished may be field finished.

Shop Priming: Shop prime doors with one coat of wood primer specified in Division 09 Section
Painting. Seal all four edges, edges of cutouts, and mortises with primer.
Opaque Finish:

1. Grade: Custom.
2. Color: As selected by Architect from manufacturer's full range.
3. Sheen: Satin.

PART 3 - EXECUTION

3.1 EXAMINATION

A.
B.
C.

Verify existing conditions before starting work.
Verify that opening sizes and tolerances are acceptable.

Do not install doors in frame openings that are not plumb or are out of tolerance for size or
alignment.

3.2 INSTALLATION

A.

nmo o w

Install doors in accordance with manufacturer's instructions and AWI/AWMAC Quality
Standards requirements.

Trim door width by cutting equally on both jamb edges.

Trim door height by cutting bottom edges to a maximum of 3/4 inch.
Machine cut for hardware.

Coordinate installation of doors with installation of frames and hardware.
Coordinate installation of glazing.

3.3 TOLERANCES

A. Conform to specified quality standard for fit, clearance, and joinery tolerances.

B. Maximum Diagonal Distortion (Warp): 1/8 inch measured with straight edge or taut string,
corner to corner, over an imaginary 36 x 84 inch surface area.

C. Maximum Vertical Distortion (Bow): 1/8 inch measured with straight edge or taut string, top to
bottom, over an imaginary 36 x 84 inch surface area.

D. Maximum Width Distortion (Cup): 1/8 inch measured with straight edge or taut string, edge to
edge, over an imaginary 36 x 84 inch surface area.
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3.4 ADJUSTING
A. Adjust doors for smooth and balanced door movement.
B. Adjust closers for full closure.
C. Replace doors that are damaged or do not comply with requirements.

END OF SECTION
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SECTION 087111 - DOOR HARDWARE

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

IO Moo

w2 O0VOozZrCAE

Hinges

Continuous Hinges

Pivots

Key control system

Lock cylinders and keys

Lock and latch sets

Bolts

Exit devices

Push/Pull units

Closers

Overhead holders

Miscellaneous door control devices
Door trim units

Protection plates

Weather stripping for exterior doors
Sound stripping for interior doors
Automatic drop seals (door bottoms)
Astragals or meeting seals on pairs of doors
Thresholds

1.2 RELATED REQUIREMENTS

A.

B
C.
D

Section 081213 - Hollow Metal Frames.
Section 081416 — Flush Wood Doors.
Section 084250 — All-Glass Doors and Frames.

Division 26: Electrical

1.3 REFERENCES

A.

Standards of the following as referenced:
American National Standards Institute (ANSI)
Door and Hardware Institute (DHI)

Factory Mutual (FM)

National Fire Protection Association (NFPA)
Underwriters' Laboratories, Inc. (UL)

a. UL 10C - Fire Tests Door Assemblies

6. Warnock Hersey

agrwONE
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B.

Regulatory standards of the following as referenced:

1. Department of Justice, Office of the Attorney General, Americans with Disabilities Act,
Public Law 101-336 (ADA).

2. CABOJ/ANSI A117.1: Providing Accessibility and Usability for Physically Handicap People,
1992 edition.

1.4 SYSTEM DESCRIPTION

A.

Refer to applicable Headings for system description for electric and electro-pneumatic hardware
products.

1.5 SUBMITTALS

A.

General: Submit the following in accordance with Conditions of Contract and Division 1
Specification sections.

Product data including manufacturers' technical product data for each item of door hardware,
installation instructions, maintenance of operating parts and finish, and other information
necessary to show compliance with requirements.

Final hardware schedule coordinated with doors, frames, and related work to ensure proper

size, thickness, hand, function, and finish of door hardware.

1. Final Hardware Schedule Content: Based on hardware indicated, organize schedule into
vertical format "hardware sets" indicating complete designations of every item required for
each door or opening. Use specification Heading numbers with any variations suffixed a,
b, etc. Include the following information:

Type, style, function, size, and finish of each hardware item.

Name and manufacturer of each item.

Fastenings and other pertinent information.

Location of each hardware set cross referenced to indications on Drawings both on

floor plans and in door and frame schedule.

Explanation of all abbreviations, symbols, and codes contained in schedule.

Mounting locations for hardware.

Door and frame sizes and materials.

Keying information.

Cross-reference numbers used within schedule deviating from those specified.

1) Column1: State specified item and manufacturer.

2) Column 2: State prior approved substituted item and its manufacturer.

2. Submittal Sequence: Submit final schedule at earliest possible date particularly where
acceptance of hardware schedule must precede fabrication of other work that is critical in
the Project construction schedule. Include with schedule the product data, samples, shop
drawings of other work affected by door hardware, and other information essential to the
coordinated review of schedule.

3. Keying Schedule: Submit separate detailed schedule indicating clearly how the Owner's
final instructions on keying of locks has been fulfilled.

coop

e oo

Templates for doors, frames, and other work specified to be factory prepared for the installation
of door hardware. Check shop drawings of other work to confirm that adequate provisions are
made for locating and installing door hardware to comply with indicated requirements.

Contract closeout submittals:
1. Operation and maintenance data: Complete information for installed door hardware.
2. Warranty: Completed and executed warranty forms.

1.6 QUALITY CRITERIA

A.

Supplier Qualifications:
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1. The finish hardware supplier shall be a factory authorized distributor with office and
warehouse facilities within a 100-mile radius of Atlanta, Georgia.

2. The finish hardware supplier shall have a record of successful in-service performance for
supplying door hardware similar in quantity, type, and quality to that indicated for this
Project.

3. The finish hardware supplier shall employ an experienced architectural hardware
consultant (AHC) who is available to Owner, Architect, and Contractor, at reasonable times
during the course of the work, for consultation.

B. The hardware manufacturer's representative(s) shall conduct a pre-installation conference with
the Contractor's installer, a representative of the county planning and/or maintenance
department, and a representative of the hardware supplier, to demonstrate product installation
and adjustment in accordance with manufacturer's recommendations and Owner's
requirements.

C. Hardware manufacturers' representative shall inspect hardware installation to confirm that all
products are installed and adjusted according to manufacturer's recommendations. A
certificate of compliance shall be submitted with the project closeout documents.

1.7 DELIVERY, STORAGE AND PROTECTION

A. Tag each item or package separately with identification related to final hardware schedule, and
include basic installation instructions with each item or package.

B. Packaging of door hardware is responsibility of supplier. As material is received by hardware
supplier from various manufacturers, sort and repackage in containers clearly marked with
appropriate hardware set number to match set numbers of approved hardware schedule. Two
or more identical sets may be packed in same container.

C. Inventory door hardware jointly with representatives of hardware supplier and hardware installer
until each is satisfied that count is correct.

D. Deliver individually packaged door hardware items promptly to place of installation (shop or
Project site).

E. Provide secure lock-up for door hardware delivered to the Project, but not yet installed. Control
handling and installation of hardware items that are not immediately replaceable so that
completion of the Work will not be delayed by hardware losses both before and after installation.

1.8 WARRANTY

A. Special warranties:
1. Door Closers: Ten year period
2. Exit Devices: Three year period
1.9 MAINTENANCE

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.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

A. Hinges:
1. Acceptable Manufacturers:

February 7, 2014 DOOR HARDWARE
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a. Hager Hinge Company
b. Stanley Works
c. McKinney
2. Characteristics:
a. Templates: Provide only template-produced units.
b. Screws: Provide Phillips flat-head screws complying with the following requirements:

1) For metal doors and frames install machine screws into drilled and tapped holes.

2) For wood doors and frames install threaded-to-the-head wood screws.

3) For fire-rated wood doors install #12 x 1-1/4 inch, threaded-to-the-head steel
wood screws.

4) Finish screw heads to match surface of hinges or pivots.

Hinge pins: Except as otherwise indicated, provide hinge pins as follows:

1) Out-Swing Exterior Doors: Non-removable pins.

2) Out-Swing Corridor Doors with Locks: Non-removable pins.

3) Interior Doors: Non-rising pins.

4) Tips: Flat button and matching plug. Finished to match leaves.

5) Size: Size hinges in accordance with specified manufacturer's published
recommendations.

6) Quantity: Furnish one pair of hinges for all doors up to 5'0" high. Furnish one
hinge for each additional 2-1/2 feet or fraction thereof.

B. Continuous Hinges:
1. Acceptable Manufacturers:
a.
b.

C.

Markar
Select Products
Zero

2. Characteristics:

a. Continuous gear hinges to be manufactured of extruded 6063-T6 aluminum alloy with
anodized finish, or factory painted finish as scheduled.

b. All hinges are to be manufactured to template. Uncut hinges shall be non-handed
and shall be a pinless assembly of three interlocking extrusions applied to the full
height of the door and frame without mortising.

c. Vertical door loads shall be carried on chemically lubricated polyacetal thrust
bearings. The door and frame leaves shall be continually geared together for the
entire hinge length and secured with a full cover channel. Hinge to operate to a full
1800.

d. Hinges to be milled, anodized and assembled in matching pairs. Fasteners supplied
shall be 410 stainless steel, plated and hardened.

e. Provide UL listed continuous hinges at fire doors. Continuous hinges at fire doors
(suffix -FR) shall meet the required ratings without the use of auxiliary fused pins or
studs.

f.  Provide continuous hinges at restroom doors.

C. Pivot Sets:
1. Acceptable Manufacturers:

a. Dor-O-Matic

b. Glynn Johnson

c. LCN, Division of Ingersoll-Rand

2. Characteristics:

a.

b.

D. Cylinders:

Pivots to be high strength forged bronze with top pivot housing with spring activated
bronze retracting pin. Pivots to have tilt-on bearing and bearing pin.

Center hung pivots to support doors up to 300 pounds. Jamb portion of top center
pivot to fit into a 1- 3/4" header.

1. Acceptable Manufacturers:
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a.

Best Access Systems

2. Characteristics:

a.

oo

Review the keying system with the Owner and provide the type required (master,
grandmaster or great-grandmaster), either new or integrated with Owner's existing
system.

Equip locks with cylinders for interchangeable-core pin tumbler inserts. Furnish only
temporary inserts for the construction period, and remove these when directed.
Furnish final cores and keys for installation by Owner.

Metals: Construct lock cylinder parts from brass or bronze, stainless steel, or nickel
silver.

Comply with Owner's instructions for master-keying and, except as otherwise
indicated, provide individual change key for each lock that is not designated to be
keyed alike with a group of related locks. Permanently inscribe each key with
number of lock that identifies cylinder manufacturer's key symbol, and notation, "DO
NOT DUPLICATE."

Key Material: Provide keys of nickel silver only.

Key Quantity: Furnish 3 change keys for each lock, 5 master keys for each master
system, and 5 grandmaster keys for each grandmaster system. Deliver keys to
Owner.

E. Locksets, Latchsets, Deadbolts:
1. Acceptable Manufacturers:

a.

Best Access Systems 35H Series x 14H

2. Mortise Locksets and Latch-sets: as scheduled.

a.
b.
c.

—5 @™o

Chassis: cold-rolled steel, handing field-changeable without disassembly.
Latch-bolts: 3/4-inch throw stainless steel anti-friction type.

Lever Trim: through-bolted, accessible design, cast or solid rod lever as scheduled.
Spindles: independent break-away.

Thumb-turns: accessible design not requiring pinching or twisting motions to
operate.

Deadbolts: stainless steel 1-inch throw.

Electric operation: Manufacturer-installed continuous-duty solenoid.

Strikes: 16 gage curved stainless steel, bronze or brass with 1" deep box
construction, lips of sufficient length to clear trim and protect clothing.
Scheduled Lock Series and Design: Schlage L Series, 17A Design.
Certifications:

1) ANSI A156.13, 1994, Grade 1 Operational, Grade 1 Security.

2) ANSI/ASTM F476-84 Grade 30 UL Listed.

F. Exit Devices:
1. Acceptable Manufacturers:

a.

Von Duprin, Division of Ingersoll-Rand, CD98/98 Series

2. Characteristics:

a.

b.

February 7, 2014

Exit devices shall be "UL" listed for life safety. All exit devices for fire rated openings
shall have "UL" labels for "Fire Exit Hardware."

All exit devices mounted on labeled wood doors shall be thru-bolted mounted on the
door per the door manufacturers' requirements.

All trim shall be thru-bolted to the lock stile case.

All exit devices shall be made of brass, bronze, stainless steel, or aluminum material,
plated, anodized, or powder coated to the standard architectural finishes to match the
balance of the door hardware.

Provide glass bead conversion kits to shim exit devices on doors with raised glass
heads.

All exit devices shall be one manufacturer. No deviation will be considered.

All series exit devices shall incorporate a fluid damper, which decelerates the
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touchpad on its return stroke and eliminates noise associated with exit device
operation. All exit devices shall be non-handed. Touchpad shall extend a
minimum of 1/2 of the door width and shall be a minimum of 2-3/16" in height. Plastic
touchpads are not acceptable. All latchbolts to be the deadlocking type. Latchbolts
shall have a self-lubricating coating to reduce wear. Plated or plastic coated
latchbolts are not acceptable. Plastic linkage and “dogging” components are not
acceptable.

Lever trim shall be solid case material with a break-away feature to limit damage to
the unit from vandalism.

Surface vertical rod devices shall be UL labeled for fire door (180 and 90 minute metal
doors and 20 minute wood doors) applications without the use of bottom rod
assemblies. Where bottom rods are required for security applications, the devices
shall be UL labeled for fire doors applications with rod and latch guards by the device
manufacturer.

G. Closers and Door Control Devices:
1. Acceptable Manufacturers:

a.

LCN Closers, Division of Ingersoll-Rand 4011, 4111-EDA, 4111-CNS, 4111-S-CNS

2. Characteristics:

a.

b.

k.
February 7, 2014

Door closers shall have fully hydraulic, full rack and pinion action with a high strength
cast iron cylinder.

All closers shall utilize a stable fluid withstanding temperature range of 1200F to
-300F without seasonal adjustment of closer speed to properly close the door.
Closers for fire-rated doors shall be provided with temperature stabilizing fluid that
complies with standards UBC 7-2 (1997) and UL 10C.

Spring power shall be continuously adjustable over the full range of closer sizes, and
allow for reduced opening force for the physically handicapped. Hydraulic regulation
shall be by tamper-proof, non-critical valves. Closers shall have separate adjustment
for latch speed, general speed and back check.

All closers shall have solid forged steel main arms (and forearms for parallel arm
closers) and where specified shall have a spring loaded stop on the closer shoe
("Spring Cush"). Where door travel on out-swing doors must be limited, use "CNS or
S-CNS" type closers. Auxiliary stops are not required when cush type closers are
used.

Over-head concealed closers shall have spring power adjustable for 50% increase in
closing power and fully mortised door tracks.

All closers shall be certified to exceed ten million (10,000,000) full load cycles by a
recognized independent testing laboratory. All closers (overhead, surface and
concealed) shall be of one manufacturer and carry manufacturer's ten- year warranty
(electric closers to have two year warranty).

Access-Free Manual Closers: Where manual closers are indicated for doors required
to be accessible to the physically handicapped. provide adjustable units complying
with ADA and ANSI A-117.1 provisions for door opening force.

Closers to be installed to allow door swing as shown on plans. Doors swinging into
exit corridors shall provide for corridor clear width as required by code. Where
possible, mount closers inside rooms.

Powder coating finish to be certified to exceed 100 hours salt spray testing by ETL, an
independent testing laboratory used by BHMA for ANSI certification.

Combination Door Closers and Holders: Provide units designed to hold door in open
position under normal usage and to release and automatically close door under fire
conditions. Incorporate an integral electromagnetic holder mechanism designed for
use with UL listed fire detectors, provided with normally closed switching contacts.
Where Combination Door Closers, Holder, and Detectors are scheduled, provide
integral UL Listed photo-electric 24V detector module.

Closers shall be provided with fully deep drawn powder coated metal covers (no
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seams).

H. Power Operators:

1.

No

Where low kinetic energy, as defined by ANSI Standard Al 56.19, power operators are
indicated for doors required to be accessible to the disabled, provide electrically powered
4620 Series operators complying with the 1990 ADA for opening force and time to close
standards.

Full closing force shall be provided when the power or assist cycle ends.

All power operator systems shall include the following features and functions:

a. Provisions for separate conduits to carry high and low voltage wiring in compliance
with the National Electrical Code, section 725-31.

b. When an obstruction or resistance to the opening swing is encountered, the operator
will continue attempting to open the door. If the obstruction or resistance remains,
the operator will again pause the door.

c. The operator will be designed to prevent damage to the mechanism if the system is
actuated while the door is latched or if the door is forced closed during the opening
cycle.

d. All covers, mounting plates and arm systems shall be powder coated and successfully
pass a minimum of 100 hours testing as outlined in ANSI Standard Al56.18.

e. UL listed tor use on labeled doors.

All operators shall be non-handed with spring power over a range of at least four

sizes; either 1 through 4 or 2 through 5.

g. Provisions in the control box or module shall provide control (inputs and outputs) for;
electric strike delay, auxiliary contacts, sequential operation, fire alarms systems,
actuators, swing side sensors, stop side sensors.

All electrically powered operators shall include the following features or functions:

a. When an obstruction or resistance to the opening swing is encountered, the operator
will pause at that point, then attempt to continue opening the door. If the obstruction
or resistance remains, the operator will again pause the door.

b. Easily accessible main power and maintain hold open switches will be provided on the
operator.

c. An electronically controlled clutch to provide adjustable opening force.

d. A microprocessor to control all motor and clutch functions.

e. An on-board power supply capable of delivering both 12V and 24V outputs up to a
maximum of 1.0 ampere combined load.

f.  All input and output power wiring shall be protected by slow blow fuses. These fuses
shall be easily replaceable without special tools or component replacement.

Actuators shall have a stainless steel touch plate that measures 4-1/2" in diameter and

features a blue filled handicap symbol. The actuator shall be weather resistant and

provide normally open momentary contacts. The actuator is designed to mount in a

standard single gang box (2" wide, 4" high, and 2" deep).

Power door operators will provide a two (2) year warranty.

The contractor shall furnish a certificate executed by a representative of the manufacturer

of the door closers that all closers have been inspected and adjusted, are operating as

designed and have been installed in accordance with the manufacturer's instructions.

Installation of the automatic door operators shall be done by a trained installer skilled in the

installation of automatic door operators and equipment. Factory training provided by the

operator manufacturer is recommended. All low voltage switch hookups are the
responsibility of the operator installer, as well as temporary wiring hookup to plug into wall
outlet for test of system. Final hookup of 115VAC power will be handled by and
coordinated with the general contractor's electrical contractor.

—h

I.  Overhead Door Holders:

1. Acceptable manufacturers:
a. Glynn Johnson, Division of Ingersoll-Rand
February 7, 2014 DOOR HARDWARE
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b. Rixson Firemark
2. Characteristics:
a. Provide heavy duty door holders of stainless steel.
b. Holder to be installed with the jamb bracket mounted on the stop.

J. Floor Stops and Wall Bumpers:
1. Acceptable manufacturers:
a. Glynn Johnson
b. Ives
c. Rockwood Manufacturing
2. Characteristics: Refer to Hardware Headings.

K. Door Bolts/Coordinators:
1. Acceptable manufacturers:
a. Glynn Johnson
b. Ives
c. Rockwood Manufacturing
2. Characteristics:
a. Flush bolts to be forged brass 6-3/4" x 1", with 1/2" diameter bolts. Plunger to be
supplied with milled surface one side which fits into a matching guide.
b. Automatic flush bolts to be UL listed as top and bottom bolts on a pair of classified fire
doors. Bolt construction to be of rugged steel and brass components.
c. Self- latching flush bolts to be UL listed as top and bottom bolts on a pair of classified
fire doors. Bolt construction to be of rugged steel and brass components.
d. Automatic flush bolts and self-latching flush bolts shall be UL listed for fire door
application without bottom bolts (LBB).
e. Coordinator to be soffit mounted non-handed fully automatic UL listed coordinating
device for sequential closing of paired doors with or without astragals.
f.  Provide filler pieced to close the header. Provide brackets as required for mounting
of soffit applied hardware.

L. Push Plates:

1. Acceptable Manufacturers:
a. Glynn Johnson
b. Ives
c. Rockwood Manufacturing

2. Characteristics:
a. Exposed Fasteners: Provide manufacturers standard exposed fasteners.
b. Material to be extruded/forged, stainless steel, per the Hardware Headings.
c. Provide plated sized as shown in Hardware Headings.

M. Door Pulls & Pull Plates:

1. Acceptable Manufacturers:
a. Glynn Johnson
b. Ives
c. Rockwood Manufacturing

2. Characteristics:
a. Provide concealed thru-bolted trim on back to back mounted pulls, but not for single

units.

b. Material to be extruded/forged/cast, stainless steel.
c. Provide units sized as shown in Hardware Headings.

N. Push Pull Sets:
1. Acceptable Manufacturers:
a. Glynn Johnson

b. Ives
c. Rockwood Manufacturing
February 7, 2014 DOOR HARDWARE
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2. Characteristics:
a. Provide mounting systems as shown in hardware sets.
b. Material to be (description - i.e. solid rod, tubular, cast etc.) stainless steel.
c. Provide Push/Pull sets sized as shown in Hardware Headings.

O. Protective Plates:
1. Acceptable Manufacturers:
a. Glynn Johnson
b. Ives
c. Rockwood Manufacturing
2. Characteristics:
a. Provide manufacturers standard exposed fasteners for door trim units consisting of
either machine screws or self-tapping screws.
b. Materials:
1) Metal Plates: Stainless Steel, .050 inch (U.S. 18 gage).
3. Fabricate protection plates not more than 2 inches less than door width on hinge side and
not more than 1 inch less than door width on pull side.
4. Heights:
a. Kick plates to be 10 inches in height.
b. Mop plates to be 4 inches in height.
c. Armor plates to be 34 inches in height. Armor plates on fire doors to comply with
NFPA 80.

P. Thresholds:
1. Acceptable Manufacturers:
a. National Guard Products, Inc.
b. Reese Industries
c. Zero Weather-stripping Co., Inc.
2. Types: Indicated in Hardware Headings.

Q. Weather-stripping:
1. Acceptable Manufacturers:
a. National Guard Products, Inc.
b. Reese Industries
c. Zero Weather-stripping Co., Inc.
2. Types: Indicated in Hardware Headings.

R. Silencers:
1. Acceptable Manufacturers:
a. Glynn Johnson
b. Ives
c. Rockwood Manufacturing
2. Three for each single door; four for pairs of doors.

S. Key Cabinet and System:

1. Acceptable Manufacturers:
a. Telkee, Inc.

2. Provide a key control system including envelopes, labels, tags with self-locking key clips,
receipt forms, 3-way visible card index, temporary markers, permanent markers, and
standard metal cabinet, all as recommended by system manufacturer, with capacity for 150
percent of the number of locks required for the Project.

3. Provide hinged-panel type cabinet for wall mounting.

T. Magnetic Door Holders
1. Acceptable Manufacturers:
a. LCN, Division of Ingersoll-Rand
b. Rixson-Firemark
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c. Edwards
2. Wall mounted 24vdc units with finish to match door hardware.

2.2 MATERIALS AND FABRICATION

A.

Manufacturer's Name Plate: Do not use manufacturers' products that have manufacturer's
name or trade name displayed in a visible location (omit removable nameplates) except in
conjunction with required fire-rated labels and as otherwise acceptable to Architect.
Manufacturer's identification will be permitted on rim of lock cylinders only.

Base Metals: Produce hardware units of basic metal and forming method indicated, using
manufacturer's standard metal alloy, composition, temper, and hardness, but in no case of
lesser (commercially recognized) quality than specified for applicable hardware units by
applicable ANSI/BHMA A156 series standards for each type of hardware item and with
ANSI/BHMA A156.18 for finish designations indicated. Do not furnish "optional" materials or
forming methods for those indicated, except as otherwise specified.

Fasteners: Provide hardware manufactured to conform to published templates, generally

prepared for machine screw installation.

1. Do not provide hardware that has been prepared for self-tapping sheet metal screws,
except as specifically indicated.

2. Furnish screws for installation with each hardware item. Provide Phillips flat-head screws
except as otherwise indicated. Finish exposed (exposed under any condition) screws to
match hardware finish or, if exposed in surfaces of other work, to match finish of this other
work as closely as possible including "prepared for paint” surfaces to receive painted finish.

3. Provide concealed fasteners for hardware units that are exposed when door is closed
except to the extent no standard units of type specified are available with concealed
fasteners. Do not use thru-bolts for installation where bolt head or nut on opposite face is
exposed in other work unless their use is the only means of adequately fastening the
hardware. Coordinate with wood doors and metal doors and frames where thru-bolts are
used as a means of reinforcing the work, provide sleeves for each thru-bolt or use sex
screw fasteners.

2.3 HARDWARE FINISHES

A. Match items to the manufacturer's standard color and texture finish for the latch and lock sets
(or push-pull units if no latch of lock sets).

B. Provide finishes that match those established by ANSI or, if none established, match the
Architect's sample.

C. 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 of hardware.

D. The designations used to indicate hardware finishes are those listed in ANSI/BHMA A156.18,
"Materials and Finishes," including coordination with the traditional U.S. finishes shown by
certain manufacturers for their products.

1. Hinges (Exterior) 630 (US32D) Satin Stainless Steel
2. Hinges (Interior) 652 (US26D) Satin Chrome Plated Steel
3. Continuous Hinges 628 (US28) Clear Anodized Aluminum finish to match doors @
aluminum entrance systems
4. Flush Bolts 626 (US26D) Satin Chrome Plated Brass/Bronze
5.  Locks 630 (US32D) Satin Stainless Steel
6. Exit Devices 628 (US28) chassis, 626 (US26D)covers, and 630 (US32D) touchpads
7. Door Closers 689 (AL) Powder Coat
8. Push Plates 630 (US32D) Satin Stainless Steel
February 7, 2014 DOOR HARDWARE
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9. Pull Plates 630 (US32D) Satin Stainless Steel

10. Protective Plates 630 (US32D) Satin Stainless Steel

11. Door Stops 626 (US26D) Satin Chrome Plated Brass/Bronze
12. Overhead Holders 630 Satin Stainless Steel

13. Thresholds/627/628 (US27/US28)

14. Weather-stripping Aluminum

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Mount hardware units at heights indicated in following applicable publications, except as
specifically indicated or required to comply with governing regulations and except as otherwise
directed by Architect.
1. "Recommended Locations for Builders Hardware for Standard Steel Doors and Frames" by
the Door and Hardware Institute.

Install each hardware item in compliance with the manufacturer's instructions and
recommendations. Where cutting and fitting is required to install hardware onto or into
surfaces that are later to be painted or finished in another way, coordinate removal, storage,
and reinstallation or application of surface protection with finishing work specified in the Division
9 Sections. Do not install surface-mounted items until finishes have been completed on the
substrates involved.

Set units level, plumb, and true to line and location. Adjust and reinforce the attachment
substrate as necessary for proper installation and operation.

Drill and countersink units that are not factory prepared for anchorage fasteners. Space
fasteners and anchors in accordance with industry standards.

Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene mastic sealant
complying with requirements specified in Division 7 Section "Joint Sealers."

Weather-stripping and Seals: Comply with manufacturer's instructions and recommendations
to the extent installation requirements are not otherwise indicated.

3.2 ADJUSTING, CLEANING, AND DEMONSTRATING

A. Adjust and check each operating item of hardware and each door to ensure proper operation or
function of every unit. Replace units that cannot be adjusted to operate freely and smoothly or
as intended for the application made.

1. Where door hardware is installed more than one month prior to acceptance or occupancy
of a space or area, return to the installation during the week prior to acceptance or
occupancy and make final check and adjustment of all hardware items in such space or
area. Clean operating items as necessary to restore proper function and finish of
hardware and doors. Adjust door control devices to function properly with final operation
of heating and ventilating equipment.

B. Clean adjacent surfaces soiled by hardware installation.

Door Hardware Supplier's Field Service

1. Inspect door hardware items for correct installation and adjustment after complete
installation of door hardware.

2. Instruct Owner's personnel in the proper adjustment and maintenance of door hardware
and hardware finishes.

3. File written report of this inspection to Architect.

D. Prior to project completion, representatives of the lock, exit device and overhead closer
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manufacturer(s) shall inspect and adjust all units and certify that all units are installed in
accordance with the manufacturer's instructions, and are regulated properly and functioning
correctly. A written report shall be provided to the Architect as to the inspection and shall
include appropriate certificates.

END OF SECTION
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SECTION 088000 - GLAZING
PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Glass

B. Glazing compounds and accessories.

1.2 RELATED REQUIREMENTS

Section 062000 - Finish Carpentry: Wood components with requirements for glass.
Section 079005 - Joint Sealers: Sealant and back-up material.

Section 081213 - Hollow Metal Frames: Glazed borrowed lites.

Section 081416 - Flush Wood Doors: Glazed doors.

Section 082500 - All-Glass Doors and Entrances.

mo O W

1.3 REFERENCE STANDARDS
A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; current edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings, Safety
Performance Specifications and Methods of Test; 2009.

C. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010.

D. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets, Setting
Blocks, and Spacers; 2005.

E. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2011.
ASTM C1036 - Standard Specification for Flat Glass; 2006.

G. ASTM C1048 - Standard Specification for Heat-Treated Flat Glass--Kind HS, Kind FT Coated
and Uncoated Glass; 2004.

H. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2009e1.
I.  ASTM C1193 - Standard Guide for Use of Joint Sealants; 2009.

J. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

K. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings;
2009a.

L. GANA (GM) - GANA Glazing Manual; Glass Association of North America; 2009.
GANA (SM) - FGMA Sealant Manual; Glass Association of North America; 2008.

N. GANA (LGDG) - Laminated Glazing Reference Manual; Glass Association of North America;
20009.

1.4 DEFINITIONS

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as defined in
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C.

referenced glazing publications.

Glass Thicknesses: Indicated by thickness designations in millimeters according to ASTM C
1036.

Interspace: Space between lites of an insulating-glass unit.

1.5 PERFORMANCE REQUIREMENTS

A.

General: Installed glazing systems shall withstand normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to
the following: Defective manufacture, fabrication, or installation; failure of sealants or gaskets
to remain watertight and airtight; deterioration of glazing materials; or other defects in
construction.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes acting on glass framing members and glazing components.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

1.6 PRECONSTRUCTION TESTING

A.

Preconstruction Adhesion and Compatibility Testing: Test each glazing material type, tape
sealant, gasket, glazing accessory, and glass-framing member for adhesion to and compatibility
with elastomeric glazing sealants.

1. Testing will not be required if data are submitted based on previous testing of current
sealant products and glazing materials matching those submitted.

2. Use ASTM C 1087 to determine whether priming and other specific joint-preparation
techniques are required to obtain rapid, optimum adhesion of glazing sealants to glass,
tape sealants, gaskets, and glazing channel substrates.

3. Test no fewer than eight Samples of each type of material, including joint substrates,
shims, sealant backings, secondary seals, and miscellaneous materials.

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.

5. For materials failing tests, submit sealant manufacturer's written instructions for corrective
measures including the use of specially formulated primers.

1.7 SUBMITTALS

A. Product Data: For each glass product and glazing material indicated.

B. Glass Samples: Submit five samples for each type of the following products; 12 inches square.
1. Tinted glass.

2. Coated glass.
3. Insulating glass.

C. Glazing Accessory Samples: Submit five samples for gaskets, sealants and colored spacers,
in 12-inch lengths. Install sealant Samples between two strips of material representative in
color of the adjoining framing system.

D. Glazing Schedule: List glass types and thicknesses for each size opening and location. Use
same designations indicated on Drawings.

E. Delegated-Design Submittal: For glass indicated to comply with performance requirements
and design criteria, including analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.

F. Qualification Data: For installers.

G. Product Certificates: For glass and glazing products, from manufacturer.
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Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified

testing agency, for insulating glass and glazing gaskets.

1. For glazing sealants, provide test reports based on testing current sealant formulations
within previous 36-month period.

Preconstruction adhesion and compatibility test report.

Warranties: Sample of special warranties.

1.8 QUALITY ASSURANCE

A.

Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E Coatings: A
qualified insulating-glass manufacturer who is approved and certified by coated-glass
manufacturer.

Glass Testing Agency Qualifications: A qualified independent testing agency accredited
according to the NFRC CAP 1 Certification Agency Program.

Sealant Testing Agency Qualifications: An independent testing agency qualified according to
ASTM C 1021 to conduct the testing indicated.

Source Limitations for Glass: Obtain laminated glass and insulating glass from single source
from single manufacturer for each glass type.

Source Limitations for Glazing Accessories: Obtain from single source from single
manufacturer for each product and installation method.

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 Section or in referenced standards.

1. GANA Publications: GANA's "Laminated Glazing Reference Manual" and GANA's
"Glazing Manual."

2. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing
Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."

Safety Glazing Labeling: Where safety glazing labeling is indicated, permanently mark glazing
with certification label of the SGCC or another certification agency acceptable to authorities
having jurisdiction. Label shall indicate manufacturer's name, type of glass, thickness, and
safety glazing standard with which glass complies.

Preinstallation Conference: Conduct conference at Project site.

1. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

2. Review temporary protection requirements for glazing during and after installation.

1.9 DELIVERY, STORAGE, AND HANDLING

A.

Protect glazing materials according to manufacturer's written instructions. Prevent damage to
glass and glazing materials from condensation, temperature changes, direct exposure to sun, or
other causes.

Comply with insulating-glass manufacturer's written recommendations for venting and sealing
units to avoid hermetic seal ruptures due to altitude change.

1.10 PROJECT CONDITIONS

A. Environmental Limitations: 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 other causes.
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1. Do not install glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by sealant manufacturer or below 40 deg F (4.4 deg C).

1.11 WARRANTY

A. Manufacturer's Special Warranty on Laminated Glass: Manufacturer's standard form in which
laminated-glass manufacturer agrees to replace laminated-glass units that deteriorate within
specified warranty period. Deterioration of laminated glass is defined as defects developed
from normal use that are not attributed to glass breakage or to maintaining and cleaning
laminated glass contrary to manufacturer's written instructions. Defects include edge
separation, delamination materially obstructing vision through glass, and blemishes exceeding
those allowed by referenced laminated-glass standard.

1. Warranty Period: 5 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GLASS PRODUCTS, GENERAL

A. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass lites in
thicknesses as needed to comply with requirements indicated.

B. Strength: Where float glass is indicated, provide annealed float glass, Kind HS heat-treated
float glass, or Kind FT heat-treated float glass as needed to comply with "Performance
Requirements” Article. Where heat-strengthened glass is indicated, provide Kind HS
heat-treated float glass or Kind FT heat-treated float glass as needed to comply with
"Performance Requirements" Article. Where fully tempered glass is indicated, provide Kind FT
heat-treated float glass.

2.2 GLASS PRODUCTS
A. Float Glass: ASTM C 1036, Type |, Quality-Q3, Class | (clear) unless otherwise indicated.

2.3 GLASS MATERIALS

A. Float Glass: All glazing is to be float glass unless otherwise indicated.
1. Annealed Type: ASTM C1036, Type |, transparent flat, Class 1 clear, Quality Q3 (glazing
select).
2. Heat-Strengthened and Fully Tempered Types: ASTM C1048.
3. Tinted Types: Color and performance characteristics as indicated.
4. Thicknesses: As indicated; for exterior glazing comply with specified requirements for
wind load design regardless of specified thickness.
5. Manufacturers:
AGC Flat Glass North America, Inc: www.afgglass.com.
Guardian Industries Corporation: www.guardian.com.
Pilkington North America Inc: www.pilkington.com/na.
PPG Industries, Inc:  www.ppgglazing.com.
Viracon, Apogee Enterprises, Inc:  www.viracon.com.
Substitutions: Refer to Section 016000 - Product Requirements.

~PooTw

B. Laminated Glass: Float glass laminated in accordance with ASTM C1172.
1. Plastic Interlayer: 0.030 inch thick, minimum.
2. Where fully tempered is specified or required, provide glass that has been tempered by the
tong-less horizontal method.
3. Manufacturers:
a. AGC Flat Glass North America, Inc: www.afgglass.com.
b. Cardinal Glass Industries: www.cardinalcorp.com.
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c. Viracon, Apogee Enterprises, Inc: www.viracon.com.
d. Substitutions: Refer to Section 016000 - Product Requirements.

C. Glass-Ceramic Safety Glazing: UL- or WH-listed as fire-protection-rated glazing and complying

with 16 CFR 1201 test requirements for Category Il without the use of a surface-applied film.

1. 20-Minute Fire Doors: Hose stream test is not required.

2. Manufacturers:

O'Keeffe's Inc. SAFTI Division; SAFTIFIRST.

SCHOTT North America Inc; Pyran Platinum L (laminated) Fire Rated Ceramic Glass.
SCHOTT North America Inc; Pyran Star L (laminated) Fire Rated Ceramic Glass.
Vetrotech Saint-Gobain North America;.

Substitutions: Refer to Section 016000 - Product Requirements.

PoooTp

2.4 LAMINATED BUTT-GLAZING

A.

Laminated Butt-Glazing Materials:
1. Glass laminated with 0.030 inch thick plastic interlayer; comply with ASTM C 1172.
2.  Comply with ASTM C 1036, Type |, transparent flat, Class 1 clear, Quality Q3 (glazing
select) and ASTM C 1048.
3. Thickness: 3/4 inch nominal thickness.
a. Outer Pane: 1/4"tinted tempered glass, tint color as selected
1) Daylight Transmittance: 68 percent.
2) Outside Reflectance: 7 percent maximum.
3) Nighttime Winter U-Value: 1.02 BTU/hour/square foot maximum.
4) Shading Coefficient: .59 maximum.
5) Light to Solar gain (LSG): 1.34.
b. Inner Pane: 1/2 inch clear tempered glass.
1) Comply with ASTM C 1036, Type I, transparent flat, Class 1 clear, Quality Q3
(glazing select).
2) Comply with ASTM C 1048.

Silicone Sealant: ASTM C 920, Type S, Grade NS, Class 25, Uses NT, A, G, O; single

component, neutral curing, non-sagging, non-staining, fungus resistant, non-bleeding.

1. Manufacturers:

a. Dow Corning Corporation; Product 999-A Silicone Building & Glazing Sealant:
www.dowcorning.com.

b. Tremco Sealants; Product Spectrum 2: www.tremcosealants.com.

c. Substitutions: Refer to Section 016000 - Product Requirements.

Color: Color as selected.

Movement Capability: Plus and minus 25 percent.

Service Temperature Range: -65 to 180 degrees F.

Shore A Hardness Range: 15 to 35.

arwnN

2.5 GLAZING GASKETS

A. Dense Compression Gaskets: Molded or extruded gaskets of profile and hardness required to

maintain watertight seal, made from one of the following:

1. Neoprene complying with ASTM C 864.

2. EPDM complying with ASTM C 864.

3. Silicone complying with ASTM C 1115.

4. Thermoplastic polyolefin rubber complying with ASTM C 1115.

B. Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned neoprene or
thermoplastic polyolefin rubber gaskets complying with ASTM C 509, Type II, black; of profile
and hardness required to maintain watertight seal.

1. Application: Use where soft compression gaskets will be compressed by inserting dense
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compression gaskets on opposite side of glazing or pressure applied by means of
pressure-glazing stops on opposite side of glazing.

2.6 GLAZING SEALANTS

A. General:

1.

Compatibility: Provide 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 application, as
demonstrated by sealant manufacturer based on testing and field experience.

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.

Sealants used inside the weatherproofing system, shall have a VOC content of not more
than 250 g/L when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full
range.

B. Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 100/50, Use NT.

1.

Acceptable Manufacturers:

Dow Corning Corporation; 790.

GE Advanced Materials - Silicones; SilPruf LM SCS2700.

May National Associates, Inc.; Bondaflex Sil 290.

Pecora Corporation; 890.

Sika Corporation, Construction Products Division; SikaSil-C990.
Tremco Incorporated; Spectrem 1.

g. Substitutions: Refer to Section 016000 - Product Requirements.

~Poo0oT®

C. Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 50, Use NT.

1.

Acceptable Manufacturers:

BASF Building Systems; Omniseal 50.

Dow Corning Corporation; 795.

May National Associates, Inc.; Bondaflex Sil 295.

Pecora Corporation; 895.

Polymeric Systems, Inc.; PSI-641.

Sika Corporation, Construction Products Division; SikaSil-C995.
Tremco Incorporated; Spectrem 2.

Substitutions: Refer to Section 016000 - Product Requirements.

Se@rooo0oTy

D. Glazing Sealant: Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S,
Grade NS, Class 25, Use NT.

1.

Acceptable Manufacturers:

Dow Corning Corporation; 799.

May National Associates, Inc.; Bondaflex Sil 200 GPN.

Polymeric Systems, Inc.; PSI-631.

Schnee-Morehead, Inc., an ITW company; SM5731 Poly-Glaze Plus.
Tremco Incorporated; Proglaze SSG.

Substitutions: Refer to Section 016000 - Product Requirements.

~Poo0oT®

2.7 GLAZING TAPES

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids elastomeric
tape; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod as recommended in writing by tape and glass manufacturers for application indicated; and
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complying with ASTM C 1281 and AAMA 800 for products indicated below:

1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.

2. AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous
pressure.

Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with adhesive
on both surfaces; and complying with AAMA 800 for the following types:
1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant.

2.8 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 surfaces contacted in installation.

Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

Setting Blocks: Elastomeric material with a Shore, Type A durometer hardness of 85, plus or
minus 5.

Spacers: Elastomeric blocks or continuous extrusions of hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side
walking).

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.

2.9 FABRICATION OF GLAZING UNITS

A.

Fabricate glazing units in sizes required to fit 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, to comply with system performance
requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Examine framing, glazing channels, and stops, with Installer present, for compliance with the

following:

1. Manufacturing and installation tolerances, including those for size, squareness, and offsets
at corners.

2. Presence and functioning of weep systems.

3.  Minimum required face and edge clearances.

4. Effective sealing between joints of glass-framing members.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Clean glazing channels and other framing members receiving glass immediately before glazing.
Remove coatings not firmly bonded to substrates.
B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as needed
so that exterior and interior surfaces are readily identifiable. Do not use materials that will
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leave visible marks in the completed work.

3.3 GLAZING, GENERAL

A.

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.

Adjust glazing channel dimensions as required by Project conditions during installation to
provide necessary bite on glass, minimum edge and face clearances, and adequate sealant
thicknesses, with reasonable tolerances.

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 glass and impair performance
and appearance.

Apply primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction testing.

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.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.

Provide spacers for glass lites where length plus width is larger than 50 inches.

1. Locate spacers directly opposite each other on both inside and outside faces of glass.
Install correct size and spacing to preserve required face clearances, unless gaskets and
glazing tapes are used that have demonstrated ability to maintain required face clearances
and to comply with system performance requirements.

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant
width. With glazing tape, use thickness slightly less than final compressed thickness of
tape.

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.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
Set glass lites with proper orientation so that coatings face exterior or interior as specified.

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.

Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by
gasket manufacturer to prevent corners from pulling away; seal corner joints and butt joints with
sealant recommended by gasket manufacturer.

3.4 TAPE GLAZING

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush
with or protrude slightly above sightline of stops.
B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch tapes to
make them fit opening.
C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs. Cover
February 7, 2014 GLAZING
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H.

horizontal framing joints by applying tapes to jambs and then to heads and sills.

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.

Do not remove release paper from tape until right before each glazing unit is installed.
Apply heel bead of elastomeric sealant.

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 centers of openings.

Apply cap bead of elastomeric sealant over exposed edge of tape.

3.5 GASKET GLAZING

A.

E.

Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings
exactly, with allowance for stretch during installation.

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.

Installation with Drive-in Wedge Gaskets: 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 and work toward centers of openings. Compress gaskets to produce a weathertight
seal without developing bending stresses in glass. Seal gasket joints with sealant
recommended by gasket manufacturer.

Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks and
press firmly against soft compression gasket. Install dense compression gaskets and
pressure-glazing stops, applying pressure uniformly to compression gaskets. Compress
gaskets to produce a weathertight seal without developing bending stresses in glass. Seal
gasket joints with sealant recommended by gasket manufacturer.

Install gaskets so they protrude past face of glazing stops.

3.6 MANUFACTURER'S FIELD SERVICES

A.
B.

Glass product manufacturers to provide field surveillance of the installation of their products.

Monitor and report installation procedures and unacceptable conditions.

3.7 CLEANING AND PROTECTION

A.

Protect glass from contact with contaminating substances resulting from construction
operations. If, despite such protection, contaminating substances do come into contact with
glass, remove substances immediately as recommended in writing by glass manufacturer.

Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from
natural causes, accidents, and vandalism, during construction period.

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 in writing by glass manufacturer.

END OF SECTION
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SECTION 092116 - GYPSUM BOARD ASSEMBLIES
PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Performance criteria for gypsum board assemblies.
Metal stud wall framing.
Metal channel ceiling framing.

Shaft wall system.

B
C
D
E. Fire rated area separation walls.
F. Acoustic insulation.

G. Gypsum wallboard.

H

Joint treatment and accessories.

1.2 RELATED REQUIREMENTS
A. Section 054000 - Cold-Formed Metal Framing: Exterior wind-load-bearing metal stud framing.
B. Section 061000 - Rough Carpentry: Wood blocking product and execution requirements.
C. Section 072100 - Thermal Insulation: Acoustic insulation.
D

Section 079005 - Joint Sealers: Acoustic sealant.

1.3 REFERENCE STANDARDS

A. AISI SG02-1 - North American Specification for the Design of Cold-Formed Steel Structural
Members; American Iron and Steel Institute; 2001 with 2004 supplement. (replaced SG-971)

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2010.

C. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2002 (Reapproved 2007).

D. ASTM C514 - Standard Specification for Nails for the Application of Gypsum Board; 2004
(Reapproved 2009)el.

E. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2009a.

ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2006.

G. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2009a.

H. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2008.

I.  ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm)
in Thickness; 2010.

J.  ASTM C1002 - 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;
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2007.
K. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2009a.

z

ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009.

ASTM EA413 - Classification for Rating Sound Insulation; 2010.
GA-216 - Application and Finishing of Gypsum Board; Gypsum Association; 2010.
GA-600 - Fire Resistance Design Manual; Gypsum Association; 2009.

1.4 SUBMITTALS

A.
B.
C.

See Section 013000 - Administrative Requirements, for submittal procedures.
Shop Drawings: Indicate special details associated with fireproofing and acoustic seals.

Product Data: Provide data on metal framing, gypsum board, accessories, and joint finishing
system.

Product Data: Provide manufacturer's data on partition head to structure connectors, showing
compliance with requirements.

Test Reports:  For all stud framing products that do not comply with ASTM C645 or C 754,
provide independent laboratory reports showing maximum stud heights at required spacings
and deflections.

Fire Resistance Rated Assemblies: For fire resistance rated assemblies, provide materials and
construction identical to those tested in assembly indicated according to ASTM E 119 by an
independent testing agency.

STC Rated Assemblies: For STC rated assemblies, provide materials and construction
identical to those tested in assembly indicated according to ASTM E 90 and classified according
to ASTM E 413 by an independent testing agency.

Samples: Submit five samples of predecorated gypsum board, 12 by 12 inches in size,
illustrating finish color and texture.

Samples: Submit five samples of gypsum board finished with proposed texture application, 12
by 12 inches in size, illustrating finish color and texture.

1.5 STORAGE AND HANDLING

A.

Sore materials inside under cover and keep dry and protected against damage from weather,
condensation, direct sunlight, construction traffic and other causes. Stack panels flat to prevent

sagging.

1.6 QUALITY ASSURANCE

A. Perform in accordance with ASTM C 840. Comply with requirements of GA-600 for fire-rated
assemblies.
1. Maintain one copy of standards at project site.

B. Installer Qualifications: Company specializing in performing gypsum board application and
finishing, with minimum 3 years of documented experience.

C. Do notinstall interior products until installation areas are enclosed and conditioned.

D. Do notinstall panels that are wet, those that are moisture damaged, and those that are mold
damaged.
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1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy
surface contamination and discoloration.

PART 2 - PRODUCTS

2.1 GYPSUM BOARD ASSEMBLIES

A.

Provide completed assemblies complying with ASTM C840 and GA-216.
1. See PART 3 for finishing requirements.

Interior Partitions Indicated as Acoustic: Provide completed assemblies with the following

characteristics:

1. Acoustic Attenuation: STC of 45-49 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

Shaft Walls at HYAC Shafts: Provide completed assemblies with the following characteristics:

1. Air Pressure Within Shaft: Sustained loads of 5 Ibf/sq ft with maximum mid-span
deflection of L/240.

2. Acoustic Attenuation: STC of 35-39 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

2.2 METAL FRAMING MATERIALS

A.

C.
D.

Manufacturers - Metal Framing, Connectors, and Accessories:

Clarkwestern Dietrich Building Systems LLC: www.clarkdietrich.com.

Dietrich Metal Framing: www.dietrichindustries.com.

Marino\Ware: www.marinoware.com.

Telling Industries; Product Metal Drywall Framing Series: www.tellingindustries.com.
Substitutions: See Section 016000 - Product Requirements.

agrwONPE

Non-Loadbearing Framing System Components: ASTM C645; galvanized sheet steel, of size
and properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/240 at 5 psf.
1. Exception: The minimum metal thickness and section properties requirements of ASTM C
645 are waived provided steel of 40 ksi minimum vyield strength is used, the metal is
continuously dimpled, the effective thickness is at least twice the base metal thickness, and
maximum stud heights are determined by testing in accordance with ASTM E 72 using
assemblies specified by ASTM C 754.
a. Acceptable Products:

1) Dietrich Metal Framing; UltraSteel (tm): www.dietrichindustries.com.

2) Clark Western Building Systems; UltraSteel (tm): www.clarkwestern.com.
Studs: "C" shaped with flat or formed webs with knurled faces.
Runners: U shaped, sized to match studs.
Ceiling Channels: C shaped.
Furring: Hat-shaped sections, minimum depth of 7/8 inch.
Resilient Furring Channels: 1/2 inch depth, for attachment to substrate through one leg
only.
a. Manufacturers - Resilient Furring Channels:

1) Same manufacturer as other framing materials.

2) Substitutions: See Section 016000 - Product Requirements.

gk wN

Loadbearing Studs for Application of Gypsum Board: As specified in Section 054000.

Shaft Wall Studs and Accessories: ASTM C645; galvanized sheet steel, of size and properties
necessary to comply with ASTM C754 and specified performance requirements.
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1.

Manufacturers - Shaft Wall Studs and Accessories:
a. Same manufacturer as other framing materials.
b. Substitutions: See Section 016000 - Product Requirements.

E. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.

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.

1.

Structural Performance: Maintain lateral load resistance and vertical movement capacity
required by applicable code, when evaluated in accordance with AlSI North American
Specification for the Design of Cold-Formed Steel Structural Members.
Material: ASTM A653/A653M steel sheet, SS Grade 50/340, with G60/Z180 hot dipped
galvanized coating.
Provide components UL-listed for use in UL-listed fire-rated head of partition joint systems
indicated on drawings.
Deflection and Firestop Track:
a. Provide mechanical anchorage devices as described above that accommodate
deflection while maintaining the fire-rating of the wall assembly.
b. Acceptable Products:
1) "Posi Clip" by Fire Trak Corporation.
2) '"The System" by Metal-Lite, Inc.
Provide top track preassembled with connection devices spaced to fit stud spacing
indicated on drawings; minimum track length of 12 feet.

2.3 BOARD MATERIALS

A. Manufacturers - Gypsum-Based Board:

ok~ wNE

Georgia-Pacific Gypsum LLC: www.gp.com/gypsum.
Lafarge North America Inc: www.lafargenorthamerica.com.
National Gypsum Company: www.nationalgypsum.com.
Temple-Inland Inc:  www.templeinland.com.

USG Corporation: www.usg.com.

Substitutions: See Section 016000 - Product Requirements.

B. Wallboard: Gypsum wallboard as defined in ASTM C 1396/C 1396M,; sizes to minimize joints
in place; ends square cut.

1.
2.

3.

Application: Use for vertical surfaces and ceilings, unless otherwise indicated.

At Assemblies Indicated with Fire-Rating: Use type required by indicated tested

assembly; if no tested assembly is indicated, use Type X board, UL or WH listed.

Thickness:

a. Vertical Surfaces: 5/8 inch.

b. Ceilings: 1/2 inch.

Paper-Faced Products:

a. Georgia-Pacific Gypsum LLC; ToughRock Gypsum Wallboard.

b. National Gypsum Company; Gold Bond Brand Gypsum Wallboard.

c. Temple-Inland Inc; Gypsumboard and Gypsum Board Fire Resistant Panels Type X
and Type TGC.

d. USG Corporation; Sheetrock Brand Gypsum Panels.

e. Substitutions: See Section 016000 - Product Requirements.

C. Ceiling Board: Special sag-resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.

1. Application: Ceilings, unless otherwise indicated.
2. Thickness: 1/2 inch.
3. Edges: Tapered.
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4. Products:
a. Georgia-Pacific Gypsum LLC; ToughRock CD Ceiling Board.
b. National Gypsum Company; High Strength Brand Ceiling Board.
c. Temple-Inland Inc; Span24 Ceiling Board.
d. USG Corporation; Sheetrock Brand Sag-Resistant Interior Gypsum Ceiling Board.
e. Substitutions: See Section 016000 - Product Requirements.

D. Shaftwall and Coreboard: Type X; 1 inch thick by 24 inches wide, beveled long edges, ends
square cut.
1. Paper Faced Type: Gypsum shaftliner board or gypsum coreboard as defined ASTM
C1396/C1396M; water-resistant faces.
2. Products:
CertainTeed Corporation; ProRoc Brand Shaftliner Type X.
National Gypsum Company; Gold Bond Brand 1" Fire-Shield Shaftliner.
Temple-Inland Inc; SilentGuard Gypsum Shaftliner.
USG Corporation; Sheetrock Gypsum Liner Panels.
Substitutions: See Section 016000 - Product Requirements.

PoooTp

2.4 ACCESSORIES

A. Acoustic Insulation: ASTM C665; preformed glass fiber, friction fit type, unfaced. Thickness:
As indicated on the drawings.

B. Acoustic Sealant: Non-hardening, non-skinning, for use in conjunction with gypsum board.

Joint Materials: ASTM C475 and as recommended by gypsum board manufacturer for project

conditions.
1. Tape: 2 inch wide, coated glass fiber tape for joints and corners, except as otherwise
indicated.

2. Ready-mixed vinyl-based joint compound.

D. Trim Accessories:
1. Interior Trim: ASTM C 1047
a. Material: Galvanized or aluminum coated steel or rolled zinc.
b. Shapes:
1) LC Bead: J-shaped; exposed long flange receives joint compound.
2) Expansion (control) joint.
2. Cornerbead: Grabber Construction Products; "No-Coat Pre-finished Cornerbead".

E. Screws for Attachment to Steel Members Less Than 0.03 inch In Thickness, to Wood Members,
and to Gypsum Board: ASTM C1002; self-piercing tapping type; cadmium-plated for exterior
locations.

F. Screws for Attachment to Steel Members From 0.033 to 0.112 Inch in Thickness: ASTM C954;
steel drill screws for application of gypsum board to loadbearing steel studs.

G. Nails for Attachment to Wood Members: ASTM C514.

H. Anchorage to Substrate: Tie wire, nails, screws, and other metal supports, of type and size to
suit application; to rigidly secure materials in place.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence. Examine
areas and substrates, with Installer present, and including welded hollow metal frames and
framing, for compliance with requirements and other conditions.
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B. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 SHAFT WALL INSTALLATION

A. Shaft Wall Framing: Install in accordance with manufacturer's installation instructions.
1. Fasten runners to structure with short leg to finished side, using appropriate power-driven
fasteners at not more than 24 inches on center.
2. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner: Cut panels to accurate dimension and install sequentially between special
friction studs.
1. On walls over sixteen feet high, screw-attach studs to runners top and bottom.
2. Seal perimeter of shaft wall and penetrations with acoustical sealant.

3.3 FRAMING INSTALLATION
A. Metal Framing: Install in accordance with ASTM C754 and manufacturer's instructions.

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.
3. Install bracing as required at exterior locations to resist wind uplift.

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. 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 movement of top of stud
connections; do not leave studs unattached to track.

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 concrete 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. Acoustic Furring: Install resilient channels at maximum 24 inches on center. Locate joints
over framing members.

G. Furring for Fire Ratings: Install as required for fire resistance ratings indicated and to GA-600
requirements.

H. Blocking: Install blocking for support of plumbing fixtures, toilet partitions, wall cabinets, toilet
accessories, and hardware. Bolt or screw steel channels to studs.
3.4 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation: Place tightly within spaces, around cut openings, behind and around
electrical and mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant: Install in accordance with manufacturer's instructions.
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1. Place one bead continuously on substrate before installation of perimeter framing
members.

2. In non-fire-rated construction, seal around all penetrations by conduit, pipe, ducts, and
rough-in boxes.

3.5 BOARD INSTALLATION

A.

F.

Comply with ASTM C 840 and manufacturer's instructions. Install to minimize butt end joints,
especially in highly visible locations.

Single-Layer Non-Rated: Install gypsum board perpendicular to framing, with ends and edges

occurring over firm bearing. Install panels with face side out. Do not place tapered edges

against cut edges or ends. Do not make joints other than control joints at corners of framed

openings.

1. Stagger abutting end joints not less than on framing member in alternate courses of
panels.

2. At stairwells and other high walls, install panels horizontally, unless otherwise indicated or
required by fire resistance rated assembly.

3. Exception: Tapered edges to receive joint treatment at right angles to framing.

Form control and expansion joints with space between edges of adjoining gypsum panels.

Double-Layer Non-Rated: Use gypsum board for first layer, placed parallel to framing or furring
members, with ends and edges occurring over firm bearing. Use glass mat faced gypsum board
at exterior walls and at other locations as indicated. Place second layer perpendicular to framing
or furring members. Offset joints of second layer from joints of first layer.

Fire-Rated Construction: Install gypsum board in strict compliance with requirements of
assembly listing.

Installation on Metal Framing: Use screws for attachment of all gypsum board.

3.6 INSTALLATION OF TRIM AND ACCESSORIES

A.

Control Joints: Place control joints in accordance with ASTM C 840, consistent with lines of
building spaces and as indicated.

1. Not more than 30 feet apart on walls and ceilings over 50 feet long.

2. At exterior soffits, not more than 30 feet apart in both directions.

Corner Beads: Install at external corners, using longest practical lengths.

Edge Trim: Install at locations where gypsum board abuts dissimilar materials and as
indicated.

3.7 JOINT TREATMENT

A. General: 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. Promptly remove residual compound from adjacent surfaces.

B. Paper Faced Gypsum Board: Use paper joint tape, bedded with ready-mixed vinyl-based joint
compound and finished with ready-mixed vinyl-based joint compound.

C. Prefill open joints, rounded or beveled edges, and damaged surface areas.

D. 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.
2. Taping, filling, and sanding is not required at surfaces behind adhesive applied ceramic tile
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and fixed cabinetry.
3. Taping, filling and sanding is not required at base layer of double layer applications.

E. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.
3.8 TOLERANCES
A. Maximum Variation of Finished Gypsum Board Surface from True Flatness: 1/8 inch in 10 feet
in any direction.
3.9 PROTECTION

A. Protect installed products from damage from weather, condensation, direct sunlight,
construction and other causes during the remainder of the construction period.

B. Remove and replace panels that are wet, moisture damaged and mold damaged.
1. Indications that panels are wet or moisture damaged include, but are not limited to,
discoloration, sagging, or irregular shape.
2. Indications that panels are mold damaged include, but are not limited to, fuzzy, or splotchy
surface contamination and discoloration.
3.10 FINISH LEVEL SCHEDULE
A. Level 1: Above finished ceilings concealed from view.
Level 2: Utility areas and areas behind cabinetry.
Level 3: Walls scheduled to receive textured wall finish.

Level 4. Walls and ceilings scheduled to receive flat or eggshell paint finish.

mo O W

Level 5: Walls and ceilings scheduled to receive semi-gloss or gloss paint finish.

END OF SECTION
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SECTION 093000 - TILE

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.
C.

Tile for floor applications.
Stone thresholds.

Non-ceramic trim.

1.2 RELATED REQUIREMENTS

A.
B.

Section 079005 - Joint Sealers.

Section 092116 - Gypsum Board Assemblies: Installation of tile backer board.

1.3 REFERENCE STANDARDS

A.
B.

C.
D.

ANSI/ASSE A10.20 - Safe Operating Practices for Tile, Terrazzo, and Marble Work (2006).

ANSI A108 Series/A118 Series/A136.1 - American National Standard Specifications for the
Installation of Ceramic Tile; 2011.

ANSI A137.2 - American National Standard Specifications for Glass Tile; 2011.
TCNA (HB) - Handbook for Ceramic Tile Installation; 2011.

1.4 SUBMITTALS

A.
B.

See Section 013000 - Administrative Requirements, for submittal procedures.

Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include manufacturer's written instructions for installing tile, grouts and adhesives.

Master Grade Certificates: For each shipment, type, and composition of tile, signed by tile
manufacturer and Installer.

Shop Drawings: Indicate tile layout, patterns, color arrangement, perimeter conditions,
junctions with dissimilar materials, control and expansion joints, thresholds, ceramic
accessories, and setting details.

Samples: Mount tile and apply grout on five plywood panels, minimum 18 x 18 inches in size
illustrating pattern, color variations, and grout joint size variations.

Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
Qualification Data: For Installer.

Maintenance Data: Include recommended cleaning methods, cleaning materials, stain removal
methods, and polishes and waxes.

Material Test Reports: For each tile setting and grouting product.

1.5 QUALITY ASSURANCE

A. Maintain one copy of The Tile Council of North America Handbook and ANSI A108 Series/A118
Series/A136.1 on site.
B. Manufacturer Qualifications: Company specializing in manufacturing the types of products
February 7, 2014 TILE
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specified in this section, with minimum 5 years of documented experience.

C. Installer Qualifications: Company specializing in performing tile installation, with minimum of 5
years of documented experience.

D. Obtain tile from same production run and of consistent quality and appearance and physical
properties from one source or producer for each contiguous area.

E. Obtain all installation from a single source manufacturer from one source or producer.

Obtain other products specified in this Section through one source from a single manufacturer
for each product including:
1. Thresholds
2. Metal Edge Strips.
1.6 PERFORMANCE REQUIREMENTS

A. Static Coefficient of Friction: For tile installed on walkway surfaces, provide products with the
following values as determined by testing identical products per ATM C 1028:
1. Level Surfaces: Minimum 0.6.
2. Ramps and Wet Areas: Minimum 0.8.
1.7 PRE-INSTALLATION MEETING

A. Convene one week before starting work of this section.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store packaged materials in original containers with seals unbroken and labels
intact until time of use. Comply with requirement in ANSI A137.1 for labeling sealed tile
packages.

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry location.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

D. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.9 FIELD CONDITIONS
A. Do not install adhesives in an unventilated environment.

B. Maintain ambient and substrate temperature of 50 degrees F to 90 degress F during installation
of mortar materials. Do not install tile until construction in spaces is complete and ambient
temperature and humidity conditions are maintained at levels specified.

1.10 EXTRA MATERIALS

A. Provide 2 percent of each size, color, and surface finish of tile specified.

1.11 WARRANTY

A. Provide to the Owner the manufacturer's full system warranty for a period of not less than 10
years from the Date of Material Completion.
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PART 2 - PRODUCTS

21 TILE

A. Tile Types: See drawings for type, color, finish and manufacturer.

2.2 SURFACE PREPARATION MATERIALS

A. Cementitious Self-Leveling Underlayment: Dry, blend of copolymers, Portland cement, post
industrial and consumer recycled aggregate and inorganic chemicals, for leveling and patching
to bring substrate into compliance with flatness tolerances.

1. Basis of Design: LevelLite by Custom Building Products:
www.custombuildingproducts.com.

2. Other Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.

3. Substitutions: See Section 016000 - Product Requirements.

B. Cementitious Patching and Repair Compound: Finely sanded polymer modified cementitious

patching compound, to repair concrete substrates.

1. Basis of Design: Skim Coat and Patch by Custom Building Products:
www.custombuildingproducts.com.

2. Other Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.

3. Substitutions: See Section 016000 - Product Requirements.

2.3 WATERPROOF MEMBRANE

A. Waterproofing Membrane: Liquid applied waterproofing membrane complying with ANSI
A118.12 for all waterproofing applications indicated. Membrane to tie into drain flanges and
shall be flashed up perimeter walls and in-field penetrations to form a waterproofed area.

1. Basis of Design: RedGard Waterproofing and Crack Prevention Membrane by Custom
Building Products: www.custombuildingproducts.com.
2. Other Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.
c. MAPEI Corporation: www.mapei.com.
3. Substitutions: See Section 016000 - Product Requirements.

2.4 CRACK ISOLATION MEMBRANE

A. High Performance Crack Isolation Membrane: Asphaltic self-adhering membrane, complies
with ANSI A118.12 for repair of all cracks per manufacturers written instructions Provide full
field application where indicated. Crack isolation membrane shall allow relaoction of saw cut,
control, contraction and cold joints to the nearest grout joint as per TCNA F125 partial.

1. Thickness: 30 mils, minimum.
2. Basis of Design: CrackBuster Pro by Custom Building Products:
www.custombuildingproducts.com.
3. Other Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.
c. MAPEI Corporation: www.mapei.com.
4. Substitutions: See Section 016000 - Product Requirements.
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2.5 THIN SET BOND COAT MATERIALS

A. Latex-Portland Cement Mortar Bond Coat: ANSI A118.4.
1. Basis of Design: Megalite Thin Set Mortar by Custom Building Products:
www.custombuildingproducts.com.
2. Other Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.
3. Substitutions: See Section 016000 - Product Requirements.

2.6 GROUT MATERIALS

A. Epoxy Grout: ANSI A118.3, 100% solids epoxy mortar and non-sagging grout system; use for all
porcelain tile applications. Colors: as indicated on the drawings.
1. Basis of Design: Custom Building Products: www.custombuilding products.com
2. Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.
c. Substitutions: See Section 016000 - Product Requirements.
3.  Applications: Where indicated.
4. Color(s): As indicated on the drawings.
5. Grout Joint Width: For use on all grout joint from 1/16" to 1/2" wide.

2.7 JOINT SEALANT

A. Tile Sealant: Gunnable, silicone sealant; moisture and mildew resistant type as per ASTM
C920 and TCNA EJ171 for all applicable movement joints.
1. Applications: Between tile and plumbing fixtures.
2. Color(s): As selected by Design Professional from manufacturer's full line.
3. Basis of Design: Commercial 100% Silicone Caulk by Custom Building Products:
www.custombuildingproducts.com.
4. Other Acceptable Manufacturers:
a. Bostik: www.bostik.com.
b. LATICRETE International, Inc.: www.laticrete.com.
c. Substitutions: See Section 016000 - Product Requirements.

2.8 TILE ACCESSORIES

A. Non-Ceramic Trim: Satin natural anodized extruded aluminum, style and dimensions to suit
application, for setting using tile mortar or adhesive.
1. Applications: Use in the following locations:
Open edges of wall tile.
Open edges of floor tile.
Wall corners, outside and inside.
Transition between floor finishes of different heights.
Thresholds at door openings.
Expansion and control joints, floor and wall.
Floor to wall joints.
Borders and other trim as indicated on drawings.
. Balcony and terrace edge trim and fascia.
2. Acceptable Manufacturers:
a. Schluter-Systems: www.schluter.com.
b. Genesis APS International: www.genesis-aps.com.
c. Substitutions: See Section 016000 - Product Requirements.
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B. Thresholds: Marble, white or gray, honed finish; 2 inches wide by full width of wall or frame
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opening; 1/2 inch thick; beveled one long edge with radiused corners on top side; without holes,
cracks, or open seams.
1. Applications: Provide at the following locations:

a. Atdoorways where tile terminates.

b. Atopen edges of floor tile where adjacent finish is a different height.

2.9 ACCESSORY MATERIALS

A.

Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and
grout surfaces, specifically approved for materials and installations indicated by tile and grout
manufacturers.

PART 3 - EXECUTION

3.1 EXAMINATION

A.

D.

Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive tile.

Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
setting materials to sub-floor surfaces.

Verify that concrete sub-floor surfaces are ready for tile installation by testing for moisture

emission rate and alkalinity; obtain instructions if test results are not within the following limits:

1. Moisture emission rate: Not greater than 3 Ib per 1000 sq ft per 24 hours when tested
using calcium chloride moisture test kit for 72 hours.

2. Alkalinity: pH range of 5-9.

Verify that required floor-mounted utilities are in correct location.

3.2 PREPARATION

A.
B.
C.

D.

Protect surrounding work from damage.
Vacuum clean surfaces and damp clean.

Seal substrate surface cracks with filler. Level existing substrate surfaces to acceptable
flatness tolerances.

Prepare substrate surfaces for adhesive installation in accordance with adhesive manufacturer's
instructions.

3.3 INSTALLATION - GENERAL

A. Install tile and grout in accordance with applicable requirements of ANSI A108 Series/A118
Series/A136.1, manufacturer's instructions, and TCA Handbook recommendations.

B. Lay tile to pattern indicated. Do not interrupt tile pattern through openings.
Cut and fit tile to penetrations through tile, leaving sealant joint space. Form corners and bases
neatly. Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size. Make
joints without voids, cracks, excess mortar, or excess grout.

E. Form internal angles square and external angles bullnosed.

F. Install non-ceramic trim in accordance with manufacturer's instructions.

G. Install thresholds where indicated.
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H.

J
K.
L

Sound tile after setting. Replace hollow sounding units.

Keep expansion joints free of adhesive or grout. Apply sealant to joints.
Allow tile to set for a minimum of 48 hours prior to grouting.

Grout tile joints.

Apply sealant to junction of tile and dissimilar materials and junction of dissimilar planes.

3.4 INSTALLATION - FLOORS - THIN-SET METHODS

A.

Over exterior concrete substrates, install in accordance with The Tile Council of North America
Handbook Method F102, withgrout.

Over interior concrete substrates, install in accordance with TCA Handbook Method F113,

latex-portland cement bond coat, with grout, unless otherwise indicated.

1. Use crack isolation membrane under all tile unless other underlayment is indicated.

2.  Where waterproofing membrane is indicated, install in accordance with TCA Handbook
Method F122, with latex-portland cement grout.

Metal Edge Strips: Install at locations indicated or where exposed edge of tile flooring meets
carpet, wood, or other flooring that finishes with flush with top of tile.

Grout Sealer: Apply grout sealer to grout joints according to grout sealer manufacturer's
written instructions.

3.5 CLEANING

A.

C.

D.

On completion of placement and grouting, clean all ceramic tile surfaces so they are free of

foreign matter.

1. Remove latex-portland cement grout residue from tile as soon as possible.

2. Clean grout smears and haze from tile according to tile and grout manufacturer's written
instructions, but no sooner than 10 days after installation. Use only cleaners
recommended by tile and grout manufacturers and only after determining that cleaners are
safe to use by testing on samples of tile and other surfaces to be cleaned. Protect metal
surfaces and plumbing fixtures from effects of cleaning. Flush surfaces with clean water
before and after cleaning.

When recommended by tile manufacturer, apply coat of neutral protective cleaner to completed
tile walls and floors. Protect installed tile work with kraft paper or other heavy covering during
construction period to percent staining, damage and wear.

Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is
completed.

Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.

3.6 PROTECTION

A.
B.

Do not permit traffic over finished floor surface for 4 days after installation.

Protect finished floor surface in accordance with TCNA "Protecting New Tilework".

END OF SECTION
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SECTION 095100 - ACOUSTICAL CEILINGS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.

Suspended metal grid ceiling system.

Acoustical units.

1.2 RELATED REQUIREMENTS

A.

Section 079005 - Joint Sealers: Acoustical sealant.

1.3 REFERENCE STANDARDS

A.

C.
D.

ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels; 2008.

ASTM E580/E580M - Standard Practice for Installation of Ceiling Suspension Systems for
Acoustical Tile and Lay-in Panels in Areas Subject to Earthquake Ground Motions; 2011.

ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2008e1.

UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.4 SUBMITTALS

A.

nmgo o

See Section 013000 - Administrative Requirements, for submittal procedures.

Shop Drawings: Indicate grid layout and related dimensioning, junctions with other ceiling
finishes, and mechanical and electrical items installed in the ceiling.

Product Data: Provide data on suspension system components.
Samples: Submit five full size samples illustrating material and finish of acoustical units.
Samples: Submit five samples each, 8 inches long, of suspension system main runner.

Manufacturer's Installation Instructions: Indicate special procedures.

1.5 QUALITY ASSURANCE

A.

Fire-Resistive Assemblies: Complete assembly listed and classified by UL for the fire
resistance indicated.

Suspension System Manufacturer Qualifications: Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

Acoustical Unit Manufacturer Qualifications: Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

Seismic Standard: Comply with the following:

1. ASTM E580.

2. CISCA's "Recommendations for Direct Hung Acoustical Tile and Lay-in Panel Ceilings -
Seismic Zones 0-2".

3. CISCA's "Guidelines for Seismic Restraint of Direct Hung Suspended Ceiling Assemblies -
Seismic Zones 3 & 4".
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1.6 FIELD CONDITIONS
A. Maintain uniform temperature of minimum 60 degrees F, and maximum humidity of 40 percent
prior to, during, and after acoustical unit installation.
1.7 PROJECT CONDITIONS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Install acoustical units after interior wet work is dry.

1.8 EXTRA MATERIALS
A. See Section 016000 - Product Requirements, for additional provisions.

B. Provide 2.0 percent of total acoustical unit area of each type of acoustical unit for Owner's use
in maintenance of project.

C. Provide 2.0 percent of total of each concealed grid and exposed component for Owner's use in
maintenance of project.

PART 2 - PRODUCTS

2.1 ACOUSTICAL UNITS
A. Acoustical ceiling panels and suspension systems shall match existing as indicated on the
drawings.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.

3.2 INSTALLATION - SUSPENSION SYSTEM

A. Install suspension system in accordance with ASTM C 636, ASTM E 580, and manufacturer's
instructions and as supplemented in this section.

B. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

C. Locate system on room axis according to reflected ceiling plan.

D. Install after major above-ceiling work is complete. Coordinate the location of hangers with
other work.

E. Provide hanger clips during steel deck erection. Provide additional hangers and inserts as required.

Hang suspension system independent of walls, columns, ducts, pipes and conduit. Where
carrying members are spliced, avoid visible displacement of face plane of adjacent members.

G. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.
H. Do not support components on main runners or cross runners if weight causes total dead load
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to exceed deflection capability.

Support fixture loads using supplementary hangers located within 6 inches of each corner, or
support components independently.

Do not eccentrically load system or induce rotation of runners.

Form expansion joints as detailed. Form to accommodate plus or minus 1 inch movement.
Maintain visual closure.

3.3 INSTALLATION - ACOUSTICAL UNITS

A.

@ m mo O

K.

Install acoustical units in accordance with manufacturer's instructions.

Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

Lay directional patterned units with pattern parallel to longest room axis.

Fit border trim neatly against abutting surfaces.

Install units after above-ceiling work is complete.

Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

Cutting Acoustical Units:
1. Cutto fitirregular grid and perimeter edge trim.
2. Make field cut edges of same profile as factory edges.

Where round obstructions occur, provide preformed closures to match perimeter molding.

Lay acoustical insulation for a distance of 48 inches either side of acoustical partitions as
indicated.

Install hold-down clips on each panel to retain panels tight to grid system; comply with fire rating
requirements.

Install hold-down clips on panels within 20 ft of an exterior door.

3.4 TOLERANCES

A.
B.

Maximum Variation from Flat and Level Surface: 1/8 inch in 10 feet.

Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads: 2 degrees.

END OF SECTION
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SECTION 096500 - RESILIENT FLOORING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.
C.

Resilient tile flooring.
Resilient base.

Installation accessories.

1.2 RELATED REQUIREMENTS

A.

Section 033000 - Cast-in-Place Concrete: Restrictions on curing compounds for concrete
slabs and floors.

1.3 REFERENCE STANDARDS

A.

ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2010el.

ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2008.

ASTM F1066 - Standard Specification for Vinyl Composition Floor Tile; 2004 (Reapproved
2010)el.

ASTM F1861 - Standard Specification for Resilient Wall Base; 2008.

ASTM F1913 - Standard Specification for Vinyl Sheet Floor Covering Without Backing; 2004
(Reapproved 2010).

ASTM F 2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2009.

NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using
a Radiant Heat Energy Source; National Fire Protection Association; 2011.

RFCI - Recommended Work Practices for Removal of Resilient Floor Coverings; Resilient Floor
Covering Institute; 1998.

SCS (CPD) - SCS Certified Products; Scientific Certification Systems; current listings at
www.scscertified.com.

1.4 SUBMITTALS

A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Shop Drawings: Indicate seaming plan.
Selection Samples: Submit five samples for Architect's initial selection.

E. Verification Samples: Submit five samples, 12x12 inch in size illustrating color and pattern for
each resilient flooring product specified.

F. Maintenance Data: Include maintenance procedures, recommended maintenance materials,
and suggested schedule for cleaning, stripping, and re-waxing.
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G. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 016000 - Product Requirements, for additional provisions.
1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect roll materials from damage by storing on end.

1.6 FIELD CONDITIONS
A. Maintain temperature in storage area between 55 degrees F and 90 degrees F.

B. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F to achieve temperature stability. Thereafter, maintain conditions
above 55 degrees F.
1.7 EXTRA MATERIALS
A. See Section 016000 - Product Requirements, for additional provisions.

B. Provide 2 percent of flooring, 5 percent of base, of each type and color specified.
PART 2 - PRODUCTS

2.1 TILE FLOORING

A. Vinyl Composition Tile: See drawings for type, color, finish and manufacturer.

2.2 RESILIENT BASE

A. Resilient Base: See drawings for type, color, finish and manufacturer.

1. Height: Match existing.

2.3 ACCESSORIES
A. Subfloor Filler: White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seaming Materials: Waterproof; types recommended by flooring
manufacturer.

C. Moldings, Transition and Edge Strips: Same material as flooring.
PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks that
might telegraph through flooring, clean, dry, and free of curing compounds, surface hardeners,
and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that sub-floor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive resilient flooring.

C. Verify that concrete sub-floor surfaces are dry enough and ready for resilient flooring installation
by testing for moisture emission rate and alkalinity in accordance with ASTM F710; obtain
instructions if test results are not within limits recommended by resilient flooring manufacturer
and adhesive materials manufacturer.

1. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed
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D.

with installation only after substrates pass testing.
2. Moisture Testing: Perform tests recommended by manufacturer and as follows. Proceed
with installation only after substrates pass testing.
a. Perform relative humidity test using in situ probes, ASTM F 2170. Proceed with
installation only after substrates have a maximum 75% relative humidity level
measurement.

Verify that required floor-mounted utilities are in correct location.

3.2 PREPARATION

A.

Remove existing resilient flooring and flooring adhesives; follow the recommendations of RFCI
Recommended Work Practices for Removal of Resilient Floor Coverings.

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.

Prohibit traffic until filler is cured.
Clean substrate.

Apply primer as required to prevent "bleed-through" or interference with adhesion by
substances that cannot be removed.

3.3 INSTALLATION

nmo o w

Starting installation constitutes acceptance of sub-floor conditions.

Install in accordance with manufacturer's instructions.

Spread only enough adhesive to permit installation of materials before initial set.
Fit joints tightly.

Set flooring in place, press with heavy roller to attain full adhesion.

Where type of floor finish, pattern, or color are different on opposite sides of door, terminate
flooring under centerline of door.

Install edge strips at unprotected or exposed edges, where flooring terminates, and where

indicated.

1. Metal Strips: Attach to substrate before installation of flooring using stainless steel
screws.

2. Resilient Strips: Attach to substrate using adhesive.

Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

Install feature strips where indicated.

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. Spread only enough adhesive to permit installation of materials before initial set.
C. Setflooring in place, press with heavy roller to attain full adhesion.
D. Lay flooring with joints and seams parallel to building lines to produce symmetrical tile pattern.
E. Where floor finishes are different on opposite sides of door, terminate flooring under centerline
February 7, 2014 RESILIENT FLOORING
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of door.
F. Install edge strips at unprotected or exposed edges, where flooring terminates, and where

indicated.

Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.

3.5 RESILIENT BASE

A.
B.

C.
D.

Fit joints tightly and make vertical. Maintain minimum dimension of 18 inches between joints.

Miter internal corners. At external corners, use premolded units. At exposed ends, use
premolded units.

Install base on solid backing. Bond tightly to wall and floor surfaces.

Scribe and fit to door frames and other interruptions.

3.6 CLEANING

A.
B.

Remove excess adhesive from floor, base, and wall surfaces without damage.

Clean in accordance with manufacturer's instructions.

3.7 PROTECTION

A.

Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 096813 - TILE CARPETING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

Carpet tile, fully adhered.

1.2 RELATED REQUIREMENTS

A.

C.

Section 017419 - Construction Waste Management and Disposal: Reclamation/Recycling of
new carpet tile scrap.

Section 033000 - Cast-in-Place Concrete: Restrictions on curing compounds for concrete
slabs and floors.

Section 096800 - Carpeting: Broadloom carpet.

1.3 REFERENCE STANDARDS

A.
B.

C.

CRI (CIS) - Carpet Installation Standard; Carpet and Rug Institute; 2009.

CRI 104 - Standard for Installation of Commercial Textile Floorcovering Materials; Carpet and
Rug Institute; 2002.

CRI (GLA) - Green Label Testing Program - Approved Adhesive Products; Carpet and Rug
Institute; Current Edition.

1.4 SUBMITTALS

A.
B.
C.

See Section 013000 - Administrative Requirements, for submittal procedures.
Shop Drawings: Indicate layout of joints.

Product Data: Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

Samples: Submit five carpet tiles illustrating color and pattern design for each carpet color
selected.

Submit five, 12 inch long samples of edge strip.

Manufacturer's Installation Instructions: Indicate special procedures and perimeter conditions
requiring special attention.

Maintenance Data: Include maintenance procedures, recommended maintenance materials,
and suggested schedule for cleaning.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing specified carpet tile with
minimum three years documented experience.

B. Installer Qualifications: A firm with not less than 7 years experience installation of carpeting
similar to that required for this project, and who is approved and certified by the Floor Covering
Installation Board (and the carpet manufacturer) or who can demonstrate compliance with its
certification program requirements.

C. Fire-Test-Response Characteristics: Provide products with the critical radiant flux classification
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indicated in Part 2, as determined by testing identical products per ASTM E 648 by an
independent testing and inspecting agency acceptable to authorities having jurisdiction.
1. Source of Materials:

a. Carpet Materials: To ensure matching of quality, color, pattern, and texture, install
materials produced from same dye lot and production run. Where materials cannot be
obtained from a single lot or production run, notify the Architect so that the extent and
use of each lot or run can be controlled.

b. Carpet Material, Installation Materials and Accessories: Provide material obtained
from one source for each type of material used in the Work. Do not change source or
brands of materials during progress of Work.

1.6 FIELD CONDITIONS

A.
B.

Store materials in area of installation for minimum period of 24 hours prior to installation.

Maintain minimum 70 degrees F ambient temperature 24 hours prior to, during and 24 hours
after installation.

Ventilate installation area during installation and for 72 hours after installation.

Environmental Limitations: Do not install carpet until wet work in spaces is complete and dry,
and ambient temperature and humidity conditions are maintained at the levels indicated for
Project when occupied for its intended use.

Subfloor Moisture Conditions: Moisture emission rate of not more than 3Ib/1000 sq.ft./24 hours
(14.6 kg/1000 sg.m/24 hours) when tested by calcium chloride moisture test in compliance with
CRI 104, 6.2.1, with subfloor temperatures not less than 55 deg F (12.7 deg C).

Subfloor Alkalinity Conditions: A ph range of 5 to 9 when subfloor is wetted with potato water
and pHydrion paper is applied.

Do not install carpet over concrete slabs until slabs have cured and are sufficiently dry to bond
with adhesive and concrete slabs have pH range recommended by adhesive manufacturer.

Conditioning:

1. Materials: Condition carpet materials and adhesive in the area they are to be installed, in
accordance with manufacturer's instructions. Where such instructions are not published,
obtain conditioning instructions in writing from the manufacturer.

1.7 EXTRA MATERIALS

A.
B.

See Section 016000 - Product Requirements, for additional provisions.

Maintenance / Replacement Materials: Before commencement of carpet installation, deliver
stock of replacement materials to Owner's designated storage space. Furnish full size units,
matching installed materials, packaged and marked for identification as extra run material.

1. Deliver not less than 5% of the total square yardage, as manufactured for installation, of
each carpet Type and Pattern. Maintenance materials are exclusive of material required
to properly complete installation.

a. Furnish maintenance materials from same production run as materials installed.

2. Package replacement materials with protective covering recommended by manufacturer,

and identified with appropriate labels.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

Basis of Design Manufacturer:
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1. Shaw: www.shawfloors.com.

B. Other Acceptable Manufacturers:

Tandus: www.tandus.com.

Interface, Inc:  www.interfaceinc.com.

Lees Carpets: www.leescarpets.com.

Milliken & Company: www.milliken.com.

Substitutions: See Section 016000 - Product Requirements.

agrwNE

2.2 CARPETTILEC1

A. Carpet Tile C1: Subject to compliance with requirements, provide the following:
1. Basis of Design Manufacturer: Shaw: www.shawfloors.com.
a. Color: Asindicated on the drawings.
b. Pattern: As indicated on the drawings.
c. Size: 24inch x 24 inch.

2.3 ACCESSORIES
A. Sub-Floor Filler: White premix latex; type recommended by flooring material manufacturer.

B. Edge Strips: Vinyl, color as selected.

C. Adhesives: Acceptable to carpet tile manufacturer, compatible with materials being adhered;
maximum VOC of 50 g/L; CRI Green Label certified; in lieu of labeled product, independent test
report showing compliance is acceptable.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that sub-floor surfaces are smooth and flat within tolerances specified for that type of
work and are ready to receive carpet tile.

B. Verify that sub-floor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to sub-floor surfaces.

C. Cementitious Sub-floor Surfaces: Verify that substrates are dry enough and ready for flooring
installation by testing for moisture and pH.
1. Testin accordance with ASTM F710.
2. Obtain instructions if test results are not within limits recommended by flooring material
manufacturer and adhesive materials manufacturer.

D. Verify that concrete sub-floor surfaces are ready for carpet tile installation by testing for moisture
emission rate and alkalinity; obtain instructions if test results are not within limits recommended
by carpet tile manufacturer and adhesive materials manufacturer.

E. Verify that required floor-mounted utilities are in correct location.

3.2 PREPARATION
A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Remove sub-floor ridges and bumps. Fill minor or local low spots, cracks, joints, holes, and
other defects with sub-floor filler.

C. Apply, trowel, and float filler to achieve smooth, flat, hard surface. Prohibit traffic until filler is
cured.
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D.

Vacuum clean substrate.

3.3 INSTALLATION

A.

I 0 m Mmoo

Starting installation constitutes acceptance of sub-floor conditions.

Install carpet tile in accordance with manufacturer's instructions and CRI Carpet Installation
Standard.

Install carpet tile in accordance with manufacturer's instructions and CRI 104.

Blend carpet from different cartons to ensure minimal variation in color match.

Cut carpet tile clean. Fit carpet tight to intersection with vertical surfaces without gaps.
Locate change of color or pattern between rooms under door centerline.

Fully adhere carpet tile to substrate.

Trim carpet tile neatly at walls and around interruptions.

Complete installation of edge strips, concealing exposed edges.

3.4 CLEANING

A.
B.

Remove excess adhesive without damage, from floor, base, and wall surfaces.

Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 099000 - PAINTING AND COATING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.
B.
C.

Surface preparation.
Field application of paints and other coatings.

Scope: Finish all interior and exterior surfaces exposed to view, unless fully factory-finished

and unless otherwise indicated, including the following:

1. Both sides and edges of plywood backboards for electrical and telecom equipment before

installing equipment.

Elevator pit ladders.

Exposed surfaces of steel lintels and ledge angles.

Prime surfaces to receive wall coverings.

Mechanical and Electrical:

a. Infinished areas, paint all insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

b. On the roof and outdoors, paint all equipment that is exposed to weather or to view,
including that which is factory-finished.

c. Paintinterior surfaces of air ducts and convector and baseboard heating cabinets that
are visible through grilles and louvers with one coat of flat black paint to visible
surfaces.

ar®N

Do Not Paint or Finish the Following Items:

1. Items fully factory-finished unless specifically so indicated; materials and products having
factory-applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of
equipment.

5. Non-metallic roofing and flashing.

6. Stainless steel, anodized aluminum, bronze, terne, and lead items.

7. Marble, granite, slate, and other natural stones.

8. Floors, unless specifically so indicated.

9. Ceramic and other tiles.

10. Brick, architectural concrete, cast stone, integrally colored plaster and stucco.

11. Glass.

12. Acoustical materials, unless specifically so indicated.

13. Concealed pipes, ducts, and conduits.

1.2 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; current edition.

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2011.

C. ASTM D4442 - Standard Test Methods for Direct Moisture Content Measurement of Wood and
Wood-Base Materials; 2007.

D. GreenSeal GS-11 - Paints; 1993.
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E.

SSPC (PM1) - Good Painting Practice: SSPC Painting Manual, Vol. 1; Society for Protective
Coatings; Fourth Edition.

1.3 DEFINITIONS

A.

Conform to ASTM D 16 for interpretation of terms used in this section.

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an
85 degree meter.

2. Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured
at a 60 degree meter.

3. Semi-gloss refers to a medium sheen finish with a gloss range between 35 and 70 when
measured at a 60 degree meter.

4. Full gloss refers to high sheen finish with a gloss range more than 70 when measured at a
60 degree meter.

1.4 SUMMARY

A. Paint exposed surfaces, except where these Specifications indicate that the surface or material
is not to be painted or is to remain neutral. If an item or a surface is not specifically mentioned,
paint the item or surface the same as similar adjacent materials or surfaces. If a color of finish
is not indicated, Architect shall select from the full range of colors and finishes available.

1. Painting includes field painting of exposed bare and covered pipes and ducts (including
color coding), hangers, exposed steel and iron supports, and surfaces of mechanical and
electrical equipment that do not have a factory applied final finish.

B. Do not paint prefinished item, concealed surfaces, finished metal surfaces, operating parts and
labels.

1. Prefinished items include the following factory finished components:

a. Architectural woodwork.

b. Acoustical wall panels.

c. Metal toilet enclosures.

d. Elevator entrance doors and frames.

e. Elevator equipment.

f.  Finished mechanical and electrical equipment.
g. Light fixtures.

2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:

a. Foundation spaces.
b. Furred areas.

c. Ceiling plenums.

d. Utility tunnels.

e. Pipe spaces.

f.  Duct shafts.

g. Elevator shafts.

3. Finished metal surfaces include the following:
a. Anodized aluminum.

b. Copper and copper alloys.

4. Operating parts include moving parts of operating equipment and the following:

a. Valve and damper operators.
b. Linkages.

c. Sensing devices.

d. Motor and fan shafts.

5. Labels: Do not paint over UL, FMG or other code required labels or equipment names,
identification, performance ratings or nomenclature plates.

February 7, 2014 PAINTING AND COATING

099000 - 2



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

15 SUBMITTALS

A.
B.

G.

H.

See Section 013000 - Administrative Requirements, for submittal procedures.

Product Data: Provide data on all finishing products, including VOC content. Use of paint
products containing greater than 6 one-hundredths of one percent (0.06%) lead by weight is
prohibited.

Samples: Submit five paper chip samples, 8x10 inch in size illustrating range of colors and
textures available for each surface finishing product scheduled.

Certification: By manufacturer that all paints and coatings comply with VOC limits specified.

Certification: By manufacturer that all paints and coatings do not contain any of the prohibited
chemicals specified; GreenSeal GS-11 certification is not required but if provided shall
constitute acceptable certification.

Manufacturer's Instructions: Indicate special surface preparation procedures.

Maintenance Data: Submit data on cleaning, touch-up, and repair of painted and coated
surfaces.

Quialification Data: For Applicator.

1.6 QUALITY ASSURANCE

A.

Manufacturer Qualifications: Company specializing in manufacturing the products specified,
with minimum three years documented experience.

Applicator Qualifications: Company specializing in performing the type of work specified with
minimum five years experience.

Source Limitations: Obtain block fillers and primers for each coating system from the same
manufacturer as the finish coats.

1.7 REGULATORY REQUIREMENTS

A. Conform to applicable code for flame and smoke rating requirements for products and finishes.
1.8 MOCK-UP

A. See Section 014000 - Quality Requirements, for general requirements for mock-up.

B. Provide door and frame assembly illustrating paint coating color, texture, and finish.

C. Locate where directed.

D. Mock-up may not remain as part of the work.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label: Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials: Store at minimum ambient temperature of 45 degrees F and a maximum of 90
degrees F, in ventilated area, and as required by manufacturer's instructions.
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1.10 FIELD CONDITIONS

A.

D.

E.

Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

Do not apply exterior coatings during rain or snow, or when relative humidity is outside the
humidity ranges required by the paint product manufacturer.

Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F
for exterior; unless required otherwise by manufacturer's instructions.

Provide lighting level of 80 ft candles measured mid-height at substrate surface.

1.11 EXTRA MATERIALS

A.
B.

Supply five gallons of each color; store where directed.

Label each container with color in addition to the manufacturer's label.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

Provide all paint and coating products used in any individual system from the same
manufacturer; no exceptions.

Paints and Coatings:

1. Benjamin Moore & Co: www.benjaminmoore.com.
2. PPG Industries, Inc (PPG): www.porterpaints.com.
3. Sherwin-Williams: www.sherwin-williams.com.

2.2 INTERIOR PRIMERS

A. Block Fillers: Factory formulated latex block filler for interior applications.
1. Benjamin Moore; Super Spec Masonry Interior/Exterior Hi Build Block Filler No. 206:
Applied at a dry film thickness of not less than 8.5 mils.
2. PPG Industries: 6-15 SpeedHide Interior/Exterior Masonry Hi Fill Latex Block Filler:
Applied at a dry film thickness of not less than 7.0 mils.
3.  Sherwin-Williams; Preprite Interior/Exterior Latex Block Filler B25W25: Applied at a dry
film thickness of not less than 8.0 mils.
B. Interior Concrete and Masonry Primers: Factory formulated alkali resistant acrylic interior primer
for interior application.
1. Benjamin Moore; Regal FirstCoat Interior Latex Primer & Underbody No. 216: Applied at a
dry film thickness of not less than 1.0 mil.
2. PPG Industries: 6-2 SpeedHide Interior Quick-Drying Latex Sealer: Applied at a dry film
thickness of not less than 1.0 mils.
3. Sherwin-Williams; Loxon Concrete & Masonry Primer/Sealer Interior/Exterior Latex
A24W8300: Applied at a dry film thickness of not less than 2.1 mils.
C. Interior Gypsum Board Primers: Factory formulated latex-based primer for interior application.
1. Benjamin Moore; Regal FirstCoat Interior Latex Primer & Underbody No. 216: Applied at a
dry film thickness of not less than 1.0 mil.
2.  PPG Industries: 6-2 SpeedHide Interior Quick-Drying Latex Sealer: Applied at a dry film
thickness of not less than 1.0 mils.
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3. Sherwin-Williams; High Build Interior Latex Primer B28WO08601: Applied at a thickness
recommended by the manufacturer.

Interior Gypsum Board Primers: Factory formulated high-solids 100% acrylic-based primer with

mildewcide for interior application over coated glass-mat faced panels.

1. PPG Industries: 17-921 Series Seal Grip Interior/Exterior 100% Acrylic Universal
Primer/Sealer. Applied at a dry film thickness of not less than 1.5 mils.

2.  Pratt and Lambert Paints: SUPRIME Interior latex Enamel Undercoater Z1013/F1013.
Applied at a dry film thickness of not less than 1.5 mils.

3. Sherwin-Williams: Builders Solution. Applied at a dry film thickness of not less than

Interior Wood Primers:  Factory formulated latex-based primer for interior wood door

application.

1. Benjamin Moore; Fresh Start All Purpose 100% Acrylic Primer #023: Applied at a dry film
thickness of not less than 1.2 mil.

2. PPG Industries: Pittsburgh Paints 6-855 SpeedHide Latex Enamel Undercoater: Applied
at a dry film thickness of not less than 1.0 mils.

3. Sherwin-Williams; PrepRite ProBlock Latex Primer, B51 Series. Applied at a dry film
thickness of not less than 1.4 mils.

Interior Ferrous Metal Primers; Factory formulated quick drying rust inhibitive latex-based metal

primer.

1. Benjamin Moore; Super Spec HP Acrylic Metal Primer P0O4. Applied at a dry film thickness
of not less than 1.7 - 2.3 mils.

2. PPG Industries; Pitt-Tech/Pitt-Tech Plus DTM Primer, 90 Series. Applied at a dry film
thickness as recommended by the manufacturer.

3. Sherwin-Williams; Pro Industrial Procryl Universal Primer, B66-310 Series. Applied at a
dry film thickness of not less than 2.0 - 4.0 mils.

2.3 INTERIOR FINISH COATS

A. Interior Semi-gloss Acrylic Enamel: Factory formulated semi-gloss acrylic latex enamel for
interior application.
1. Benjamin Moore; Satin Impervo Alkyd low Lustre Enamel No. 235: Applied at a dry film
thickness of not less than 1.3 mils.
2. PPG Industries; 80-510 Series Wallhide Low Odor Interior Enamel Wall and Trim
Semi-Gloss Oil:  Applied at a dry film thickness of not less than 1.5 mils.
3. Sherwin-Williams; Classic 99 Interior Alkyd Semi-Gloss Enamel A-40 Series: Applied at a
dry film thickness of not less than 1.7 mils.
B. Interior Satin Acrylic Epoxy Paint: Factory-formulated satin water-borne acrylic-epoxy paint for
interior application.
1. Benjamin Moore; 524 AURA Waterborne Acrylic Eggshell Enamel. Applied at a dry film
thickness of not less than 2.0 mils.
2. PPG Industries; Pitt-Glaze WB1 No. 16-510: Applied at a dry film thickness of not less
than 1.5 mils.
3.  Sherwin-Williams; Pro Industrial Pre-Catalyzed Waterbased Epoxy, K45-150 Series.
Applied at a dry film thickness of npt less than 1.5 mils.
C. Interior Satin Acrylic Paint: Factory-formulated satin acrylic-emulsion latex paint for interior
application.
1. Benjamin Moore; Aura Satin Waterborne Interior Paint C274: Applied at a dry film
thickness of not less than 1.3 mils.
2. PPG Industries, Inc.: PPG 6-3511 Speedhide Interior Satin Acrylic Latex: Applied at a dry
film thickness of not less than 1.3 mils.
3. Sherwin-Williams; SuperPaint Interior Latex Satin Wall Paint, A87 Series: Applied at a dry
film thickness as recommended by the manufacturer' written instructions.
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2.4 PAINTS AND COATINGS - GENERAL

A.

Paints and Coatings: Ready mixed, unless intended to be a field-catalyzed coating.

1. Provide paints and coatings of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each coating material in quantity required to complete entire project's work from a
single production run.

3. Do not reduce, thin, or dilute coatings or add materials to coatings unless such procedure
is specifically described in manufacturer's product instructions.

Primers: Where the manufacturer offers options on primers for a particular substrate, use
primer categorized as "best" by the manufacturer.

Volatile Organic Compound (VOC) Content:
1. Provide coatings that comply with the most stringent requirements specified in the
following:

a. 40 CFR 59, Subpart D--National Volatile Organic Compound Emission Standards for
Architectural Coatings.

b. Ozone Transport Commission (OTC) Model Rule, Architectural, Industrial, and
Maintenance Coatings; www.otcair.org; specifically:

1) Opagque, Flat: 50 g/L, maximum.

2) Opaque, Nonflat: 150 g/L, maximum.

3) Opaque, High Gloss: 250 g/L, maximum.
4) Varnishes: 350 g/L, maximum.

c. Architectural coatings VOC limits of State in which the project is located.

d. USGBC LEED-NC Rating System, Version 2.2, EQ Credit 4.2; for interior wall and
ceiling finish (all coats), anti-corrosive paints on interior ferrous metal, clear wood
stains and finishes, sanding sealers, other sealers, shellac, and floor coatings.

2. Determination of VOC Content: Testing and calculation in accordance with 40 CFR 59,

Subpart D (EPA Method 24), exclusive of colorants added to a tint base and water added

at project site; or other method acceptable to authorities having jurisdiction.

Colors: As indicated on drawings

1. Extend colors to surface edges; colors may change at any edge as directed by Architect.

2. Infinished areas, finish pipes, ducts, conduit, and equipment the same color as the
wall/ceiling they are mounted on/under.

2.5 ACCESSORY MATERIALS

A.

Accessory Materials: Provide all primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials required to achieve the finishes specified whether specifically
indicated or not; commercial quality.

Patching Material: Latex filler.

Fastener Head Cover Material: Latex filler.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Do not begin application of coatings until substrates have been properly prepared.
B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.
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Examine surfaces scheduled to be finished prior to commencement of work. Report any
condition that may potentially affect proper application.

Test shop-applied primer for compatibility with subsequent cover materials.

Measure moisture content of surfaces using an electronic moisture meter. Do not apply
finishes unless moisture content of surfaces are below the following maximums:

1. Gypsum Wallboard: 12 percent.

2. Masonry, Concrete, and Concrete Unit Masonry: 12 percent.

3. Interior Wood: 15 percent, measured in accordance with ASTM D4442.

3.2 PREPARATION

A.
B.

0.

Clean surfaces thoroughly and correct defects prior to coating application.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

Remove or repair existing coatings that exhibit surface defects.

Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

Surfaces: Correct defects and clean surfaces which affect work of this section. Remove or
repair existing coatings that exhibit surface defects.

Seal surfaces that might cause bleed through or staining of topcoat.

Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach. Rinse with clean water and allow surface to dry.

Concrete and Unit Masonry Surfaces to be Painted: Remove dirt, loose mortar, scale, salt or
alkali powder, and other foreign matter. Remove oil and grease with a solution of tri-sodium
phosphate; rinse well and allow to dry. Remove stains caused by weathering of corroding
metals with a solution of sodium metasilicate after thoroughly wetting with water. Allow to dry.

Gypsum Board Surfaces to be Painted: Fill minor defects with filler compound. Spot prime
defects after repair.

Galvanized Surfaces to be Painted: Remove surface contamination and oils and wash with
solvent. Apply coat of etching primer.

Corroded Steel and Iron Surfaces to be Painted: Prepare using at least SSPC-PC 2 (hand tool
cleaning) or SSPC-SP 3 (power tool cleaning) followed by SSPC-SP 1 (solvent cleaning).

Uncorroded Uncoated Steel and Iron Surfaces to be Painted: Remove grease, mill scale, weld
splatter, dirt, and rust. Where heavy coatings of scale are evident, remove by hand wire
brushing or sandblasting; clean by washing with solvent. Apply a treatment of phosphoric acid
solution, ensuring weld joints, bolts, and nuts are similarly cleaned. Prime paint entire surface;
spot prime after repairs.

Shop-Primed Steel Surfaces to be Finish Painted: Sand and scrape to remove loose primer
and rust. Feather edges to make touch-up patches inconspicuous. Clean surfaces with
solvent. Prime bare steel surfaces. Re-prime entire shop-primed item.

Interior Wood Surfaces to Receive Opaque Finish:  Wipe off dust and grit prior to priming.
Seal knots, pitch streaks, and sappy sections with sealer. Fill nail holes and cracks after primer
has dried; sand between coats. Back prime concealed surfaces before installation.

Metal Doors to be Painted: Prime metal door top and bottom edge surfaces.
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3.3 APPLICATION

A.

Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

Apply products in accordance with manufacturer's instructions.
Where adjacent sealant is to be painted, do not apply finish coats until sealant is applied.

Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

Apply each coat to uniform appearance.

Dark Colors and Deep Clear Colors: Regardless of number of coats specified, apply as many
coats as necessary for complete hide.

Sand wood and metal surfaces lightly between coats to achieve required finish.

Vacuum clean surfaces of loose particles. Use tack cloth to remove dust and particles just
prior to applying next coat.

Wood to Receive Transparent Finishes: Tint fillers to match wood. Work fillers into the grain
before set. Wipe excess from surface.

Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.4 FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT

A.

Refer to Section 220553 and Section 260553 for schedule of color coding of equipment, duct
work, piping, and conduit.

Paint shop-primed equipment, where indicated.

Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

Finish equipment, piping, conduit, and exposed duct work in utility areas in colors according to
the color coding scheme indicated.

Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.5 FIELD QUALITY CONTROL

A. See Section 014000 - Quality Requirements, for general requirements for field inspection.
B. Owner reserves the right to invoke the following test procedure at any time and as often as

Owner deems necessary during the period when painting is being applied.

1. Owner will engage a qualified independent testing agency to sample paint material being
used. Samples of material delivered to project will be taken, identified, sealed and
certified in the presence of the Contractor.

2. testing agency will perform appropriate tests for the following characteristics as required by
Owner:

a. Abrasion Resistance.
b. Alkali Resistance.

c. Color Retention.

d. Material Content.

3.  Owner may direct Contractor to stop painting if test results show material being used does
not comply with specified requirements. Contractor shall remove non complying paint
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from project site, pay for testing, and repaint surfaces previously coated with the non
complying paint. If necessary, Contractor may be required to remove non complying paint
from previously painted surface if, on repainting with specified paint, the two coatings are
incompatible.
3.6 CLEANING
A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.
3.7 PROTECTION
A. Protect finished coatings until completion of project.

B. After completing painting, clean glass and paint spattered surfaces. Remove spattered paint
by washing and scraping without scratching or damaging adjacent finished surfaces.

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.

3.8 PROTECTION

A. 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.

END OF SECTION
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SECTION 104400 - FIRE PROTECTION SPECIALTIES

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Fire extinguishers.
B. Fire extinguisher cabinets.
C. Accessories.

1.2 RELATED REQUIREMENTS
A. Section 061054 - Wood Blocking and Curbing: Wood blocking and shims.
B. Section 099000 - Painting and Coating: Field paint finish.

1.3 REFERENCE STANDARDS
A. NFPA 10 - Standard for Portable Fire Extinguishers; 2013.

B. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current
edition.

1.4 PERFORMANCE REQUIREMENTS
A. Conform to NFPA 10.

B. Provide extinguishers classified and labeled by Underwriters Laboratories Inc. for the purpose
specified and indicated.

1.5 QUALITY ASSURANCE

A. NFPA Compliance: Fabricate amd label fire extinguishers to comply with NFPA 10, "Portable
Fire Extinguishers".

B. Fire Extinguishers: Listed and labeled for type, tating and classification by an independent
testing agency acceptable to authorities having jurisdiction.

1.6 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Shop Drawings: Indicate cabinet physical dimensions, rough-in measurements for recessed
cabinets, and wall bracket mounted measurements.

C. Product Data: Provide extinguisher operational features and color and finish.

D. Manufacturer's Installation Instructions: Indicate special criteria and wall opening coordination
requirements.

E. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
F. Maintenance Data: Include test, refill or recharge schedules and re-certification requirements.

1.7 FIELD CONDITIONS

A. Do not install extinguishers when ambient temperature may cause freezing of extinguisher
ingredients.

1.8 WARRANTY

A. Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 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.
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b. Failure of operation of valves or release levers.
2.  Warranty Period: Six years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Fire Extinguishers:
1. JL Industries, Inc: www.jlindustries.com.
2. Larsen's Manufacturing Co: www.larsensmfg.com.
3. Potter-Roemer: www.potterroemer.com.

B. Fire Extinguisher Cabinets and Accessories:

JL Industries, Inc: www.jlindustries.com.

2. Larsen's Manufacturing Co: www.larsensmfg.com.

3. Potter-Roemer: www.potterroemer.com.

4 Substitutions: See Section 016000 - Product Requirements.

Lo

2.2 FIRE EXTINGUISHERS

A. Fire Extinguishers - General: Comply with product requirements of NFPA 10 and applicable
codes, whichever is more stringent.

B. Dry Chemical Type Fire Extinguishers (4A-80BC): Stainless steel tank, with pressure gage.
1. Class A:B:C.
2. Size 10.
3.  Finish: Baked enamel, red color.

2.3 FIRE EXTINGUISHER CABINETS
A. Metal: Formed galvanized steel sheet; 0.036 inch thick base metal.

B. Cabinet Configuration: Recessed type.
1. Sized to accommodate accessories.
2. Trim: Flat, 1 inch wide face.
3. Form cabinet enclosure with right angle inside corners and seams. Form perimeter trim
and door stiles.

C. Door: 0.036 inch thick, reinforced for flatness and rigidity; latch. Hinge doors for 180 degree
opening with two butt hinge. Provide nylon catch.

Cabinet Mounting Hardware: Appropriate to cabinet. Pre-drill for anchors.
Weld, fill, and grind components smooth.

Finish of Cabinet Exterior Trim and Door: Primed for field paint finish.

G. Finish of Cabinet Interior: White enamel.

nmo

2.4 ACCESSORIES

A. Graphic Identification: Lettering complying with authorities having jurisdiction for letter style,
size, spacing and location. Locate as indicated by Architect.
1. Identify bracket mounted fire extinguishers with the words "FIRE EXTINGUISHER" in red
letter decals applied to mounting surface.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify rough openings for cabinet are correctly sized and located.
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C. Examine fire extinguishers for proper charging and tagging.
1. Remove and replace damaged, defective or undercharged fire extinguishers.

D. Proceed with installation only after satisfactory conditions have been corrected.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Install fire extinguisher and cabinets plumb and level, 54 inches from finished floor to top of fire
extinguisher.

C. Secure rigidly in place.
D. Place extinguishers in cabinets.

END OF SECTION
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SECTION 123600 - COUNTERTOPS
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Countertops for architectural cabinetwork.

1.2 RELATED REQUIREMENTS
A. Section 064100 - Architectural Wood Casework.

1.3 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

B. AWI/AWMAC (QSI) - Quality Standard lllustrated; Architectural Woodwork Institute and
Architectural Woodwork Manufacturers Association of Canada; 2005, 8th Ed., Version 2.0.

C. ISSFA-2 - Classification and Standards for Solid Surfacing Material; International Solid Surface
Fabricators Association; 2001 (2007).

NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
E. PS1 - Structural Plywood; 2007.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Specimen warranty.

C. Shop Drawings: Complete details of materials and installation; combine with shop drawings of
cabinets and casework specified in other sections.

D. Selection Samples: Submit five samples for each finish product specified, color chips
representing manufacturer's full range of available colors and patterns.

E. Verification Samples: Submit five samples for each finish product specified, minimum size 6
inches square, representing actual product, color, and patterns.

F. TestReports: Chemical resistance testing, showing compliance with specified requirements.
Installation Instructions: Manufacturer's installation instructions and recommendations.
H. Maintenance Data: Manufacturer's instructions and recommendations for maintenance and
repair of countertop surfaces.
1.5 QUALITY ASSURANCE
A. Fabricator Qualifications: Same fabricator as for cabinets on which tops are to be installed.
B. Installer Qualifications: Fabricator.

C. Fire Test Response Characteristics: Provide original fire test reports to ensure compliance with
the following requirements:
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1. BurnRate: ASTM D635, Class CC1, for a nominal thickness of 1.5 mm.
2. Self-Ignition Temperature: ASTM D1929, greater than 650 degrees F.
3.  Smoke Density: ASTM D2848, less than 78%.
4. Flammability Classification: ASTM E-84, smoke less than 450; flame spread less than 75.

D. Impact Resistance: Provide Solid Surfacing Countertops that comply with the following
requirements:
1. Impact Strength: Un-notched (23 deg.), ASTM D4812: No breakage.
2. Impact Strength, Notched: (23 deg.), ASTM D526: 88J/m (1/16).

E. Allowable Tolerances:
1. Maximum Deflection: 1/16" over 12".

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local authorities having jurisdiction.

1.7 FIELD CONDITIONS

A. 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.

1.8 WARRANTY

A. Manufacturer's Special Warranty on Solid Surfacing Countertops: Manufacturer's standard
form agreeing to repair or replace units that fail in material or workmanship within the specified
warranty period.

B. Warranty Period: 1 year after the date of Substantial Completion.

The warranty shall not deprive the Owner of other rights or remedies the Owner may have
under other provisions of the Contract Documents, and is in addition to and runs concurrent with
other warranties made by the Contractor under the requirements of the Contract Documents.

PART 2 - PRODUCTS

2.1 COUNTERTOP ASSEMBLIES

A. Plastic Laminate Countertops: High pressure decorative laminate sheet bonded to substrate.
1. Laminate Sheet, Unless Otherwise Indicated: NEMA LD 3 Grade HGS, 0.048 inch
nominal thickness.
a. Surface Burning Characteristics: Flame spread 25, maximum; smoke developed
450, maximum; when tested in accordance with ASTM E84.
b. Wear Resistance: In addition to specified grade, comply with NEMA LD 3 High Wear
Grade requirements for wear resistance.
Laminate Core Color: Same as decorative surface.
Finish: Matte or suede, gloss rating of 5 to 20.
Surface Color and Pattern: To be selected from manufacturer's full line.
Basis of Design Manufacturers:
1) Abet Laminati: www.abellaminati.com.
2) Lamin-Art: www.laminart.com.
g. Other Acceptable Manufacturers:
1) Formica CorporationNone - N/A:  www.formica.com.
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B.

2) Panolam Industries International, Inc\Nevamar: www.nevamar.com.
3) Wilsonart International, Inc:  www.wilsonart.com.
h. Substitutions: See Section 016000 - Product Requirements.
2. Exposed Edge Treatment: Square, substrate built up to minimum 1-1/4 inch thick;
covered with matching laminate.
3. Back and End Splashes: Same material, same construction.
4. Fabricate in accordance with AWI/AWMAC Quality Standards lllustrated Premium Grade.

Solid Surfacing Countertops: Solid surfacing sheet or plastic resin casting over continuous
substrate.
1. Basis of Design Product: The design of Solid Surfacing Countertops as manufactured by

Corian.

a. Flat Sheet Thickness: 1/2 inch, minimum.

b. Sheet Size: Maximum 4'x 8', or 4' x 10'.

c. Solid Surfacing Sheet and Plastic Resin Castings: Complying with ISSFA-2 and
NEMA LD 3; polyester resin, mineral filler, and pigments; homogenous, non-porous
and capable of being worked and repaired using standard woodworking tools; no
surface coating; color and pattern consistent throughout thickness.

1) Surface Burning Characteristics: Flame spread 25, maximum; smoke
developed 450, maximum; when tested in accordance with ASTM E84.
2) Finish on Exposed Surfaces: Semi-gloss, gloss rating of 25 to 50.
d. Color and Pattern: As indicated on drawings.
e. Other Acceptable Manufacturers:
1) Schober, Inc.; Product: Lumicor; www.schober.com.
2) Dupont: www.corian.com.
3) Formica Corporation: www.formica.com.
4) Avonite Surfaces: www.avonitesurfaces.com.
5) Wilsonart International, Inc: www.wilsonart.com.
6) Substitutions: See Section 016000 - Product Requirements.

f.  Other Components Thickness: 1/2 inch, minimum.

g. Exposed Edge Treatment: Built up to minimum 1-1/4 inch thick; edge profile as
indicated on drawings.

h. Back and End Splashes: Same sheet material, square top; minimum 4 inches high.

2.2 ACCESSORY MATERIALS

A.

Wood-Based Components:
1. Wood fabricated from old growth timber is not permitted.
2. Provide sustainably harvested wood, certified or labeled as specified in Section 016000.

Plywood for Supporting Substrate: PS 1 Exterior Grade, A-C veneer grade, minimum 5-ply;
minimum 3/4 inch thick; join lengths using metal splines.

Adhesives: Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

Joint Sealant: Mildew-resistant silicone sealant, Color as selected by Architect from
manufacturer's full range..

2.3 FABRICATION

A. Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.
1. Join lengths of tops using best method recommended by manufacturer.
2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against
cabinet or wall.
3. Prepare all cutouts accurately to size; replace tops having improperly dimensioned or
unnecessary cutouts or fixture holes.
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Provide back/end splash wherever counter edge abuts vertical surface unless otherwise

indicated.

1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof
glue.

2. Height: 4 inches, unless otherwise indicated.

Solid Surfacing: Fabricate tops up to 144 inches long in one piece; join pieces with adhesive

sealant in accordance with manufacturer's recommendations and instructions.

1. Acceptable means of machining are listed below. Ensure that material is not chipped or
warped by machining operations.

Shearing and Punching: Acceptable only on 1/16" materials.
Die Cutting; Acceptable only on material 1/8" or less.

a. Sawing: Select equipment and blades suitable for type of cut required.
b. Drilling: Drills especially designed for use with plastic products.

c. Milling: Climb cut where possible.

d. Routing.

e. Tapping.

f.

g.

PART 3 - EXECUTION

3.1 EXAMINATION

A.
B.

C.

Do not begin installation until substrates have been properly prepared.

If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.

3.2 PREPARATION

A.
B.

Clean surfaces thoroughly prior to installation.

Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.3 INSTALLATION

A.
B.

F.

Install countertops as recommended by the manufacturer's written instructions.

Securely attach countertops to cabinets using concealed fasteners. Make flat surfaces level;
shim where required.

Utilize fasteners, adhesives, and bonding agents recommended by the manufacturer for type of
installation indicated. Material that is chipped, warped, hazed or discolored as a result of
installation or fabrication method will be rejected.

Attach plastic laminate countertops using screws with minimum penetration into substrate board
of 5/8 inch.

Attach solid surface countertops to substrate as recommended by the solid surface
manufacturer's written instructions.

Seal joint between back/end splashes and vertical surfaces.

3.4 CLEANING AND PROTECTION

A.

Clean countertops surfaces thoroughly.
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B. Protect installed products until completion of project.

C. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 125111 - MODULAR CASEWORK

PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Modular mail receiving, sorting and distribution casework.

1.2 RELATED REQUIREMENTS
A. Section 079005 - Joint Sealers.

1.3 REFERENCES

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2013a.

B. NEMA LD 3 - High Pressure Decorative Laminates.
C. PS 1 - Structural Plywood; 2009.

1.4 SUBMITTALS
A. See Section 013000 - Administrative Requirements, for submittal procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2.  Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings: Complete, detailed layout with model numbers and complete dimensioning
information for installation.

D. Selection Samples: For each finish product specified, five complete sets of color chips
representing manufacturer's full range of available colors and patterns.

E. Verification Samples: For each finish product specified, two samples, minimum size 6 inches
square, representing actual product, color, and patterns.

F. Maintenance Data: Ordering information on optional components.
G. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum five years documented experience.

B. Installer Qualifications: Company specializing in performing work of this section with minimum
three years documented experience.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Do not deliver equipment until spaces where it is to be installed are complete and cleaned.
B. Store products in manufacturer's unopened packaging until ready for installation.

1.7 PROJECT CONDITIONS
A. 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.
1.8 WARRANTY
A. Manufacturer's limited lifetime warranty.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Basis of Design Manufacturer: Hamilton Sorter: www.hamiltonsorter.com.
B. Substitutions: See Section 016000 - Product Requirements.

2.2 MATERIALS
A. Particleboard: Industrial grade, 40 to 50 pcf, substrate.

B. High Pressure Plastic Laminate: NEMA LD 3 as manufactured by WilsonArt, Pionite, Nevamar
or Formica.

C. High Pressure Melamine Laminate: NEMA LD 3 as manufactured by WilsonArt, Pionite,
Nevamar or Formica.

D. Marmoleum Linoleum Sheet that provides a self-sanitizing bactericidal resistant quality.

2.3 MAILROOM FURNITURE COMPONENTS

A. Provide Hamilton Sorter "Mail Center and Communications Furniture" series components, fully
modular and reconfigurable.
1. Select type and size of units and accessories to provide the functionality indicated on the
Drawings.

B. Sort Modules: Thermally fused laminate on core particle board; 1 inch thick vertical ends and
5/8 inch thick top, bottom, and interior partitions; concealed fasteners; locking to console frame.
1. Sort module size configuration as indicated on the Drawings.

a. Standard size: 10-13/16 by 11-3/4 inches deep shelves.

2. Fit each vertical section with full depth injection molded rigid PVC plastic shelf supports, at
1 inch on center.

3. Adjustable Polyethylene Shelving: Removable and interchangeable polyethylene shelves
of 1/8 inch polyethylene with memory retention, with full width aluminum indexing support
channel front and back, rated capacity of minimum of 35 pounds; manufacturer's standard
quantity for unit size.

4. Indexing channels covered with removable clear plastic cover, holding paper index strips.

C. Freestanding Modules: Same construction and finish as sort modules, with feet for floor
installation.
1. Sort module size configuration as indicated on the Drawings.
a. Standard size: 10-13/16 by 11-3/4 inches deep shelves.

2.4 FABRICATION

A. Shop assemble casework for delivery to site in units easily handled and to permit passage
through building openings.

B. Fabricate corners and joints without gaps or inaccessible spaces or areas where dirt or
moisture could accumulate.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Do not begin installation until spaces to receive furniture have been completed and cleaned.

3.2 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.
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3.3 INSTALLATION
A. Install in accordance with manufacturer's instructions.

B. Install furniture and accessories as indicated on drawings, level and plumb, with separate units
securely anchored.

C. Adjust legs to height required.

D. Adjust doors, drawers, hardware, fixtures, and other moving or operating parts to function
smoothly.

E. Clean casework, counters, shelves, legs, hardware, fittings and fixtures.

3.4 PROTECTION
A. Protect installed products until completion of project.
B. Do not permit finished casework to be exposed to continued construction activity.
C. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Pipes, fittings, and specialties.
2. Sprinklers.

3. Pressure gages.

Related Sections:

SYSTEM DESCRIPTIONS

Wet-Pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and
that is connected to water supply through alarm valve. Water discharges immediately from
sprinklers when they are opened. Sprinklers open when heat melts fusible link or destroys
frangible device.

PERFORMANCE REQUIREMENTS

Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum
working pressure.

Delegated Design: Floors undergoing renovation with existing sprinkler systems may be

designed per the NFPA pipe schedule method. Full areas currently without existing sprinklers

systems shall be hydraulically designed. Design these sprinkler systems using performance

requirements and design criteria indicated.

1. Use the most recent fire pump flow test records available from the building engineer’'s
files.

The sprinkler contractor shall reconfigure the existing wet sprinkler system to provide full
sprinkler protection for the entire renovated floor. Full sprinkler protection means that the
automatic sprinkler systems shall be installed throughout the space in accordance with the
requirements of the International Building Code—2012 and NFPA 13-2013 and include proper
protection of any space that is currently not protected. This may includes, but is not limited to
electrical room, mechanical spaces, janitor’'s closets, coat closets, etcetera.

Sprinkler system design shall be approved by authorities having jurisdiction.
1. Margin of Safety for Available Water Flow and Pressure: 10 percent.
2. Sprinkler Occupancy Hazard Classifications:
a. Building Service Areas: Ordinary Hazard, Group 1.
b Electrical Equipment Rooms: Ordinary Hazard, Group 1.
c General Storage Areas: Ordinary Hazard, Group 1.
d Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
e Office and Public Areas: Light Hazard.
3. Maximum Protection Area per Sprinkler:
a Office Spaces: 225 sq. ft. (20.9 sg. m).
b Storage Areas: 130 sq. ft. (12.1 sg. m).
c Mechanical Equipment Rooms: 130 sq. ft. (12.1 sg. m).
d. Electrical Equipment Rooms: 130 sq. ft. (12.1 sq. m).
e. Other Areas: According to NFPA 13 recommendations unless otherwise indicated.
4. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless
otherwise indicated:
a. Light-Hazard Occupancies: 100 gpm (6.3 L/s).
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1.4

15

1.6

1.7

b. Ordinary-Hazard Occupancies: 250 gpm (15.75 L/s).
Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions
determined according to NFPA 13 and ASCE/SEI 7.
ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: The sprinkler contractor shall submit sprinkler RCP plans that are coordinated
with lights, diffusers, walls, speakers, and fire alarm devices for review and approval by the
Architect prior to installation.

Delegated-Design Submittal: For sprinkler systems indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified Installer and professional engineer.

Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have
been approved by authorities having jurisdiction, including hydraulic calculations if applicable.

Welding certificates.

Field Test Reports and Certificates: Indicate and interpret test results for compliance with
performance requirements and as described in NFPA 13. Include "Contractor's Material and
Test Certificate for Aboveground Piping."

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems
and providing professional engineering services needed to assume engineering
responsibility. Base calculations on results of fire-hydrant flow test.

a. Engineering Responsibility: Preparation of working plans, calculations, and field
test reports by a qualified professional engineer.

Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

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.

NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing
shall comply with the following:
1. NFPA 13-2013, "Installation of Sprinkler Systems."
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PART 2 - PRODUCTS

2.1 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting

materials, and for joining methods for specific services, service locations, and pipe sizes.
2.2 STEEL PIPE AND FITTINGS

A. Standard Weight, Black Steel Pipe: ASTM A 53/A 53M, Type E, Grade B. Pipe ends may be
factory or field formed to match joining method.

B. Thinwall, Black Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, threadable, with wall
thickness less than Schedule 30 and equal to or greater than Schedule 10. Pipe ends may be
factory or field formed to match joining method.

C. Black Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight,
seamless steel pipe with threaded ends.

D. Uncoated, Steel Couplings: ASTM A 865, threaded.

E. Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.

F. Malleable- or Ductile-Iron Unions: UL 860.

G. Cast-lIron Flanges: ASME 16.1, Class 125.

H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

l. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.

J. Grooved-Joint, Steel-Pipe Appurtenances:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Anvil International, Inc.

b. Corcoran Piping System Co.

C. National Fittings, Inc.

d. Shurjoint Piping Products.

e. Tyco Fire & Building Products LP.
f. Victaulic Company.

2. Pressure Rating: 175 psig (1200 kPa) minimum or 300 psig (2070 kPa) as required.

3. Galvanized and Uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M,
malleable-iron casting or ASTM A 536, ductile-iron casting; with dimensions matching
steel pipe.

4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern,
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections,
EPDM-rubber gasket, and bolts and nuts.

K. Steel Pressure-Seal Fittings: UL 213, FM-approved, 175-psig (1200-kPa) pressure rating with
steel housing, rubber O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal
tools.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Victaulic Company.
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2.3

2.4

A.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick or
ASME B16.21, nonmetallic and asbestos free.
1. Class 125, Cast-Iron Flat-Face Flanges: Full-face gaskets.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

SPRINKLER SPECIALTY PIPE FITTINGS

Branch Outlet Fittings:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Anvil International, Inc.

b. National Fittings, Inc.

C. Shurjoint Piping Products.

d. Tyco Fire & Building Products LP.

e. Victaulic Company.

Standard: UL 213.

Pressure Rating: 175 psig (1200 kPa) minimum or 300 psig (2070 kPa) as required.
Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-T and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to
match connected branch piping.

8. Branch Outlets: Grooved, plain-end pipe, or threaded.

Nouahkwd

Adjustable Drop Nipples:

1. Manufacturers:  Subject to compliance with requirements available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. CECA, LLC.

b. Corcoran Piping System Co.

C. Merit Manufacturing; a division of Anvil International, Inc.

Standard: UL 1474.

Pressure Rating: 250 psig (1725 kPa) minimum or 300 psig (2070 kPa) as required.
Body Material: Steel pipe with EPDM-rubber O-ring seals.

Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

lexible, Sprinkler Hose Fittings:

Manufacturers:  Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,

the following:

a. Fivalco Inc.

b. FlexHead Industries, Inc.

C. Gateway Tubing, Inc.

2. Standard: UL 1474.

3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling
grid.

4. Pressure Rating: 175 psig (1200 kPa) minimum or 300 psig (2070 kPa) as required.

5. Size: Same as connected piping, for sprinkler.

PO NOORAWN
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25 SPRINKLERS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering

©

m

m

products that may be incorporated into the Work include, but are not limited to, the following:
AFAC Inc.

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc.

Tyco Fire & Building Products LP.

Venus Fire Protection Ltd.

Victaulic Company.

Viking Corporation.

NogakwbdrE

General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide,"
published by FM Global, listing.

Pressure Rating for Automatic Sprinklers: 175 psig (1200 kPa) minimum.

Pressure Rating for High-Pressure Automatic Sprinklers: 250 psig (1725 kPa) minimum
or 300 psig (2070 kPa) as required.

wn

Automatic Sprinklers with Heat-Responsive Element:

1. Nonresidential Applications: UL 199.

2. Characteristics: Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K of 5.6,
and for "Ordinary" temperature classification rating unless otherwise indicated or required
by application.

Sprinkler Finishes:
1. Chrome plated.

2. Bronze.

3. Painted.

Special Coatings:

1. Wax.

2. Corrosion-resistant paint.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with

sprinklers.

1. Ceiling Mounting: Plastic, white finish, one piece, flat.

2. Sidewall Mounting: Plastic, white finish, one piece, flat.

Sprinkler Guards:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Reliable Automatic Sprinkler Co., Inc.
b. Tyco Fire & Building Products LP.
C. Victaulic Company.

d. Viking Corporation.
2. Standard: UL 199.
3. Type: Wire cage with fastening device for attaching to sprinkler.

PART 3 - EXECUTION

3.1 WATER-SUPPLY CONNECTIONS
A. Connect sprinkler piping to building's interior water-distribution piping.  Comply with
requirements for interior piping in Division 22 Section "Domestic Water Piping."
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3.2 PIPING INSTALLATION

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping as indicated, as far as practical.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction. File written approval with Architect before deviating from
approved working plans.

B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
Install seismic restraints on piping. Comply with requirements for seismic-restraint device
materials and installation in NFPA 13.

D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in
pipe sizes.

E. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and

equipment having NPS 2-1/2 (DN 65) and larger end connections.

G. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with
requirements for hanger materials in NFPA 13.

H. Refill sprinkler system piping with water.Install electric heating cables and pipe insulation on
sprinkler piping in areas subject to freezing. Comply with requirements for heating cables in
Division 21 "Heat Tracing for Fire-Suppression Piping" and for piping insulation in Division 21
Section "Fire-Suppression Systems Insulation."

3.3 JOINT CONSTRUCTION

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that
have finish and pressure ratings same as or higher than system's pressure rating for
aboveground applications unless otherwise indicated.

B. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and

equipment having NPS 2-1/2 (DN 65) and larger end connections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for
water service. Join flanges with gasket and bolts according to ASME B31.9.

G. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

H. Twist-Locked Joints: Insert plain end of steel pipe into plain-end-pipe fitting. Rotate retainer
lugs one-quarter turn or tighten retainer pin.

l. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes
and welding operators according to "Quality Assurance" Article.

1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for
galvanized-steel pipe.
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J.

Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe
and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.

K. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.
3.4 SPRINKLER INSTALLATION
Install sprinklers in suspended ceilings in center of acoustical ceiling panels.
B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or
sidewall, wet-type sprinklers in areas subject to freezing.
C. Install sprinklers into flexible, sprinkler hose fittings and install hose into bracket on ceiling grid.
3.5 IDENTIFICATION
A. Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13.
B. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Division 26 Section "Identification for Electrical Systems."
3.6 FIELD QUALITY CONTROL
Perform tests and inspections.
B. Tests and Inspections:
1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.
3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance”
Chapter.
4, Energize circuits to electrical equipment and devices.
5. Coordinate with fire-alarm tests. Operate as required.
6. Coordinate with fire-pump tests. Operate as required.
7. Verify that equipment hose threads are same as local fire-department equipment.
C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.
3.7 CLEANING
Clean dirt and debris from sprinklers.
B. Remove and replace any sprinklers that are painted other than with a factory finish.
3.8 PIPING SCHEDULE
A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified
fittings.
B. Wet-pipe sprinkler system, NPS 2 (DN 50) and smaller, shall be the following:
1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded
fittings; and threaded joints.
2. Standard-weight, black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and
twist-locked joints.
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3. Standard-weight, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings
for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

4, Standard-weight, black-steel pipe with plain ends; steel welding fittings; and welded
joints.

5. Thinwall black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel
piping; grooved-end-pipe couplings for steel piping; and grooved joints.

6. Thinwall black-steel pipe with plain ends; uncoated, plain-end-pipe fittings; and twist-
locked joints.

7. Thinwall black-steel pipe with plain ends; welding fittings; and welded joints.

C. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 6 (DN 65 to DN 150), shall
be one of the following:

1. Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded
fittings; and threaded joints.

2. Standard-weight, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings
for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

3. Standard-weight, black-steel pipe with plain ends; steel welding fittings; and welded
joints.

4, Thinwall black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel
piping; grooved-end-pipe couplings for steel piping; and grooved joints.

5. Thinwall black-steel pipe with plain ends; welding fittings; and welded joints.

3.9 SPRINKLER SCHEDULE

A. Use sprinkler types in subparagraphs below for the following applications:

1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Recessed sprinklers.
3. Wall Mounting: Sidewall sprinklers.
4 Spaces Subject to Freezing: Upright, pendent, dry sprinklers; and sidewall, dry sprinklers
as required.
5. Special Applications: Quick-response sprinklers except where indicated otherwise.
B. Provide sprinkler types in subparagraphs below with finishes indicated.
1. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.
2. Upright, Pendent, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to

view; rough bronze in unfinished spaces not exposed to view; wax coated where exposed
to acids, chemicals, or other corrosive fumes.

END OF SECTION 211313
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

11

A.

1.2

A.

B.

1.3

A.

SUMMARY

This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.
2. Dielectric fittings.

3. Escutcheons.

4, Plumbing demolition.

DEFINITIONS

Finished Spaces: Spaces other than plumbing and electrical equipment rooms, furred spaces,
pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated
spaces, crawlspaces, and tunnels.

Concealed, Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in chases.

QUALITY ASSURANCE

Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in writing and
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If
minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

PART 2 - PRODUCTS

2.1 PIPE, TUBE, AND FITTINGS
A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and joining
methods.
B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.
2.2 JOINING MATERIALS
A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
B. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.
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23 DIELECTRIC FITTINGS
A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.
B. Insulating Material: Suitable for system fluid, pressure, and temperature.
C. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F
(107 deg C).
D. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225
deg F (107 deg C).
2.4 ESCUTCHEONS
A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated
finish.
C. One-Piece, Cast-Brass Type: With set screw.
1. Finish: Polished chrome-plated.
D. Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

1. Finish: Polished chrome-plated.

PART 3 - EXECUTION

3.1 PLUMBING DEMOLITION
A. Refer to Division 01 Section "Cutting and Patching" for general demolition requirements and
procedures.
B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to
be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.

4, Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.
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C.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

3.2 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 22 Sections specifying piping
systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

l. Install fittings for changes in direction and branch connections.

J. Install piping to allow application of insulation.

K. Select system components with pressure rating equal to or greater than system operating
pressure.

L. Install escutcheons for penetrations of walls, ceilings, and floors.

M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.

N. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section
"Penetration Firestopping" for materials.

0. Verify final equipment locations for roughing-in.

P. Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.
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3.3 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

E. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.
34 PIPING CONNECTIONS
A. Make connections according to the following, unless otherwise indicated:
1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.
2. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping
materials of dissimilar metals.
3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

END OF SECTION 220500
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY

Section includes insulating the following plumbing piping services:

1. Domestic hot-water piping.

2. Supplies and drains for handicap-accessible lavatories and sinks.
ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

2. Detail removable insulation at piping specialties, equipment connections, and access
panels.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Comply with the following applicable standards and other requirements specified for
miscellaneous components:

1. Supply and Drain Protective Shielding Guards: ICC A117.1.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS
A. Products shall not contain asbestos, lead, mercury, or mercury compounds.
Februrary 7, 2014 PLUMBING PIPING INSULATION
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B.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.

C. Mineral-Fiber, Preformed Pipe Insulation:

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Fibrex Insulations Inc.; Coreplus 1200.

b. Johns Manwville; Micro-Lok.

C. Knauf Insulation; 1000-Degree Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.

e. Owens Corning; Fiberglas Pipe Insulation.

2. Type |, 850 Deg F (454 Deg C) Materials: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Type |, Grade A, without factory-applied
jacket.

D. Polyolefin:  Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C 534 or

ASTM C 1427, Type |, Grade 1 for tubular materials.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a. Armacell LLC; Tubolit.
b. Nomaco Insulation; IMCOLOCK and NOMALOCK.
2.2 PROTECTIVE SHIELDING GUARDS
A. Protective Shielding Pipe Covers,

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Engineered Brass Company.

b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products.

C. McGuire Manufacturing.

d. Plumberex.

e. Truebro; a brand of IPS Corporation.

f. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation.

2. Description: Manufactured plastic wraps for covering plumbing fixture hot-water supply
and trap and drain piping. Comply with Americans with Disabilities Act (ADA)
requirements.
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PART 3 - EXECUTION

3.1 PREPARATION
A. Surface Preparation: Clean and dry surfaces to receive insulation.
3.2 GENERAL PIPE INSULATION INSTALLATION
A. Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.
B. Insulation Installation on Fittings and Short Pipes:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

3.3 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.
B. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.4 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION
A. Insulation Installation on Straight Pipes and Tubes:
Februrary 7, 2014 PLUMBING PIPING INSULATION
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1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward clinched staples at 6 inches (150 mm) o.c.

4, For insulation with factory-applied jackets on below-ambient surfaces, do not staple

3.5

longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

4, Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF POLYOLEFIN INSULATION

Insulation Installation on Straight Pipes and Tubes:

1. Seal split-tube longitudinal seams and end joints with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface being
insulated.

Insulation Installation on Pipe Flanges:

1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of

adjacent straight pipe segments with cut sections of polyolefin sheet insulation of same
thickness as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of polyolefin pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive

to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install cut sections of polyolefin pipe and sheet insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties, and seal seams with manufacturer's

recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.
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3.6 FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
3.7 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
3.8 INDOOR PIPING INSULATION SCHEDULE
A. Domestic Hot Water: Insulation shall be one of the following:
1. Flexible Elastomeric: 3/4 inch (19 mm) thick.
2. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch (13 mm) thick.

3. Polyolefin: 3/4 inch (19 mm) thick.

B. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities: Insulation shall be one of the following:

1. Flexible Elastomeric: 1/2 inch (13 mm) thick.

2. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch (13 mm) thick.
3. Polyolefin: 1/2 inch (13 mm) thick.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

A.

1.2

A.

13

A.

B.

SUMMARY

Section includes under-building-slab and aboveground domestic water pipes, tubes, and fittings
inside buildings.

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.

INFORMATIONAL SUBMITTALS
System purging and disinfecting activities report.

Field quality-control reports.

PART 2 - PRODUCTS

2.1 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
B. Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping
components shall be marked with "NSF-pw."
2.2 COPPER TUBE AND FITTINGS
A. Hard Copper Tube: ASTMB 88, TypelL (ASTM B 88M, Type B and ASTM B 88, Type M
(ASTM B 88M, Type C) water tube, drawn temper.
B. Soft Copper Tube: ASTMB 88, Type K (ASTM B 88M, Type A) and ASTM B 88, Type L
(ASTM B 88M, Type B) water tube, annealed temper.
C. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
D. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
E. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
F. Copper Unions:
1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
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2.3

3.
4.

Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

Copper Pressure-Seal-Joint Fittings:

1.

2.

Fittings for NPS 2 (DN 50) and Smaller: Wrought-copper fitting with EPDM-rubber, O-
ring seal in each end.

Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Cast-bronze or wrought-copper
fitting with EPDM-rubber, O-ring seal in each end.

PIPING JOINING MATERIALS

Solder Filler Metals: ASTM B 32, lead-free alloys.

Flux: ASTM B 813, water flushable.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Basis-of-Design Product: Subject to compliance with requirements, provide a
comparable product by one of the following:

Capitol Manufacturing Company; member of the Phoenix Forge Group.
Central Plastics Company.

Hart Industries International, Inc.

Jomar International.

Matco-Norca.

McDonald, A. Y. Mfg. Co.

Watts; a division of Watts Water Technologies, Inc.

Wilkins; a Zurn company.

Se@roa0 o

Standard: ASSE 1079.
Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Nipples:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide a
comparable product by one of the following:

a. Elster Perfection Corporation.
b. Grinnell Mechanical Products; Tyco Fire Products LP.
cC. Matco-Norca.
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d. Precision Plumbing Products, Inc.
e. Victaulic Company.
3. Standard: IAPMO PS 66.
4, Electroplated steel nipple complying with ASTM F 1545.
5. Pressure Rating and Temperature: 300 psig (2070 kPa) at 225 deg F (107 deg C).
6. End Connections: Male threaded or grooved.
7. Lining: Inert and noncorrosive, propylene.
PART 3 - EXECUTION
3.1 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.
B. Install shutoff valve immediately upstream of each dielectric fitting.
C. Install water-pressure-reducing valves downstream from shutoff valves where the system
pressure exceeds 75 psi.
D. Install domestic water piping level and plumb.
E. Install seismic restraints on piping as required by local code.
F. Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.
G. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.
H. Install piping to permit valve servicing.
l. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.
J. Install piping free of sags and bends.
K. Install fittings for changes in direction and branch connections.
L. Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.
M. Install sleeves for piping penetrations of walls, ceilings, and floors.
N. Install sleeve seals for piping penetrations of concrete walls and slabs.
0. Install escutcheons for piping penetrations of walls, ceilings, and floors.
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3.2

3.3

3.4

JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs.

Remove dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut

threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings with
tools recommended by fitting manufacturer.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller: Plastic-
to-metal transition fittings or unions.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric couplings or nipples.

HANGER AND SUPPORT INSTALLATION
Comply with requirements for seismic-restraint devices in ASCE/SEI 7.
Comply with requirements for pipe hanger, support products, and installation.

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.
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C.

Support vertical piping and tubing at base and at each floor.

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10
mm).
E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1. NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.
2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm)
rod.
F. Install supports for vertical copper tubing every 10 feet (3 m).
G. Install hangers for steel piping with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
H. Install supports for vertical steel piping every 15 feet (4.5 m).
3.6 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and
maintenance.
C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to
the following:
1. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated via a single
cold water stop.
2. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.
3. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection.
3.7 IDENTIFICATION
A. Label pressure piping with system operating pressure.
3.8 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:
1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.
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During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance
with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Tests:

Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.
Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was
covered or concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow it to stand for four hours. Leaks and loss in test
pressure constitute defects that must be repaired.

Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C. Prepare test

3.9 ADJUSTING

and inspection reports.

A. Perform the following adjustments before operation:

1. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge

new piping and parts of existing piping that have been altered, extended, or

repaired before using.

2. Use p
metho

urging and disinfecting procedures prescribed by authorities having jurisdiction; if
ds are not prescribed, use procedures described in either AWWA C651 or

AWWA C652 or follow procedures described below:
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a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:

3.11

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
(50 mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm
(200 mg/L) of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.

d. Repeat procedures if biological examination shows contamination.

e. Submit water samples in sterile bottles to authorities having jurisdiction.

Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

PIPING SCHEDULE

Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

Unions may be used for aboveground piping joints unless otherwise indicated.

Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.

Aboveground domestic water piping, NPS 2 (DN 50) and smaller, shall be one of the following:

1. Hard copper tube, ASTM B 88, TypeL (ASTM B 88M, Type B) ASTM B 88, Type M
(ASTM B 88M, Type C); cast or wrought copper, solder-joint fittings; and brazed soldered
joints.

2. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) or ASTM B 88, Type M
(ASTM B 88M, Type C); copper pressure-seal-joint fittings; and pressure-sealed joints.

3. Soft copper tube, ASTM B 88, Type L (ASTM B 88M, Type B) or ASTM B 88, Type M
(ASTM B 88M, Type C); compression fittings.

END OF SECTION 221116
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

1.4

A.

15

A.

B.

SUMMARY

Section Includes:

1. Pipe, tube, and fittings.

2. Specialty pipe fittings.

PERFORMANCE REQUIREMENTS

Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand
the effects of earthquake motions determined according to ASCE/SEI 7.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.
Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for

plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent
piping and "NSF-sewer" for plastic sewer piping.

PART 2 - PRODUCTS

21 PIPING MATERIALS
A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 888 or CISPI 301.
B. CISPI, Hubless-Piping Couplings:
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. ANACO-Husky.
b. Dallas Specialty & Mfg. Co.
C. Fernco Inc.
d. Matco-Norca, Inc.
e. MIFAB, Inc.
f. Mission Rubber Company; a division of MCP Industries, Inc.
g. Stant.
h. Tyler Pipe.

2. Standards: ASTM C 1277 and CISPI 310.
3. Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

C. Heavy-Duty, Hubless-Piping Couplings:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. ANACO-Husky.

b. Clamp-All Corp.

C. Dallas Specialty & Mfg. Co.

d. MIFAB, Inc.

e. Mission Rubber Company; a division of MCP Industries, Inc.
f. Stant.

g. Tyler Pipe.

2. Standards: ASTM C 1277 and ASTM C 1540.

3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

2.3 COPPER TUBE AND FITTINGS
A. Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.
B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.
C. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-
inch (3.2-mm) maximum thickness unless thickness or specific material is indicated.

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

D. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.
2.4 SPECIALTY PIPE FITTINGS
A. Transition Couplings:
February 7, 2014 SANITARY WASTE AND VENT PIPING

221316 -2



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

1. General Requirements: Fitting or device for joining piping with small differences in OD's
or of different materials. Include end connections same size as and compatible with
pipes to be joined.

2. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

3. Unshielded, Nonpressure Transition Couplings:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Dallas Specialty & Mfg. Co.

2) Fernco Inc.

3) Mission Rubber Company; a division of MCP Industries, Inc.

4) Plastic Oddities; a division of Diverse Corporate Technologies, Inc.

b. Standard: ASTM C 1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern. Include
shear ring and corrosion-resistant-metal tension band and tightening mechanism
on each end.

d. Sleeve Materials:

1) For Cast-lron Soil Pipes: ASTM C 564, rubber.
4, Shielded, Nonpressure Transition Couplings:
a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not

limited to, the following:

1) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company; a division of MCP Industries, Inc.

b. Standard: ASTM C 1460.

C. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer
shield and corrosion-resistant-metal tension band and tightening mechanism on
each end.

PART 3 - EXECUTION

3.1

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

Install piping at indicated slopes.
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E.

Install piping free of sags and bends.

F. Install fittings for changes in direction and branch connections.

G. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices
specified in ASCE/SEI 7.

H. Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

I Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:

1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3
(DN 80) and smaller.

2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

J. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter 1V, "Installation of Cast Iron Soil Pipe and Fittings."

K. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

L. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

M. Install sleeves for piping penetrations of walls, ceilings, and floors.

N. Install sleeve seals for piping penetrations of concrete walls and slabs.

O. Install escutcheons for piping penetrations of walls, ceilings, and floors.

3.2 JOINT CONSTRUCTION

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.

B. Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

3.3 SPECIALTY PIPE FITTING INSTALLATION
A. Transition Couplings:
1. Install transition couplings at joints of piping with small differences in OD's.
2. In Drainage Piping: Unshielded, nonpressure transition couplings.
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34 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices specified in ASCE/SEI 7.
B. Comply with requirements for pipe hanger and support devices and installation specified below:
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4, Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
6. Install individual, straight, horizontal piping runs:
a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.
7. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.
8. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting and coupling.
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm) minimum
rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch (10-mm)
rod.
2. NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod.
G. Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1. NPS 1-1/4 (DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.
2. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm)
rod.
3. NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.
4, NPS 3 and NPS 5 (DN 80 and DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.
H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.
35 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect soil and waste piping to existing sanitary building sewerage piping. Use transition
fitting to join dissimilar piping materials.
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3.6

3.7

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.
2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,

but not smaller than required by authorities having jurisdiction.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.

IDENTIFICATION

Identify exposed sanitary waste and vent piping.

FIELD QUALITY CONTROL

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.

1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe

tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water (30 kPa). From 15 minutes
before inspection starts to completion of inspection, water level must not drop. Inspect
joints for leaks.

4, Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg (250 Pa). Use U-tube or manometer inserted in
trap of water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
6. Prepare reports for tests and required corrective action.
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3.8 CLEANING AND PROTECTION
A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

C. Place plugs in ends of uncompleted piping at end of day and when work stops.

3.9 PIPING SCHEDULE
A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B. Aboveground, soil and waste piping NPS 4 (DN 100) and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI or heavy-duty hubless-piping couplings;
and coupled joints.

3. Copper DWYV tube, copper drainage fittings, and soldered joints.

4, Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

C. Aboveground, vent piping NPS 4 (DN 100) and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.

2. Hubless, cast-iron soil pipe and fittings; CISPI or heavy-duty hubless-piping couplings;
and coupled joints.

3. Copper DWYV tube, copper drainage fittings, and soldered joints.

4, Dissimilar Pipe-Material Couplings: Unshielded, nonpressure transition couplings.

END OF SECTION 221316
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SECTION 223300 - ELECTRIC, DOMESTIC-WATER HEATERS

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Electric, tankless, domestic-water heaters.
1.2 PERFORMANCE REQUIREMENTS
1.3 ACTION SUBMITTALS

A. Product Data: For each type and size of domestic-water heater indicated.
B. Shop Drawings:

1. Wiring Diagrams: For power.

1.4 INFORMATIONAL SUBMITTALS

A. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to
authorities having jurisdiction.

B. Field quality-control reports.

C. Warranty: Sample of special warranty.

15 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

A. 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.

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.

1.7 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of electric, domestic-water heaters that fail in materials or workmanship
within specified warranty period.

February 7, 2014 ELECTRIC, DOMESTIC-WATER HEATERS
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1.

Warranty Periods: From date of Substantial Completion.

a. Electric, Tankless, Domestic-Water Heaters: One year.

PART 2 - PRODUCTS

21

ELECTRIC, TANKLESS, DOMESTIC-WATER HEATERS

Electric, Tankless, Domestic-Water Heaters:

1.

Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following]:

Basis-of-Design Product: Subject to compliance with requirements, provide a
comparable product by one of the following:

Bosch Water Heating.
Chronomite Laboratories, Inc.
E-Tankless Water Heaters Corp.
Keltech, Inc.

Niagara Industries, Inc.

coooTp

Standard: UL 499 for electric, tankless, (domestic-water heater) heating appliance.
Construction: Copper piping or tubing complying with NSF 61 barrier materials for
potable water, without storage capacity.

Connections: Compression.

Pressure Rating: 150 psig (1035 kPa).

Heating Element: Resistance heating system.

Safety Control: Faucet flow control.

Jacket: Aluminum or steel with enameled finish or plastic.

PoooTp

Support: Bracket for wall mounting.
Capacity and Characteristics:

a. Flow Rate: 0.5 gpm at 57 deg F temperature rise.
b. Power Demand: 4,100W.
C. Electrical Characteristics:

1) Volts: 208.

2) Phases: Single.
3) Hertz: 60.

4) Breaker Size: 20A.

PART 3 - EXECUTION

3.1 DOMESTIC-WATER HEATER INSTALLATION
A. Electric, Tankless, Domestic-Water Heater Mounting: Install electric, tankless, domestic-water
heaters at least 12 inches above floor on the wall.
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3.2

3.3

3.4

1. Maintain manufacturer's recommended clearances.

2. Arrange units so devices that require servicing are accessible.

3 Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4, Install anchor bolts to elevations required for proper attachment to supported equipment.

Install electric, domestic-water heaters level and plumb, according to layout drawings, original

design, and referenced standards. Maintain manufacturer's recommended clearances.

Arrange units so controls and devices needing service are accessible.

CONNECTIONS

Comply with requirements for piping specified in Division 22 Section "Domestic Water Piping."
Drawings indicate general arrangement of piping, fittings, and specialties.

Where installing piping adjacent to electric, domestic-water heaters, allow space for service and
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

IDENTIFICATION

Identify system components.

FIELD QUALITY CONTROL

Perform tests and inspections.

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to confirm
proper operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls

and equipment.

Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

END OF SECTION 223300
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SECTION 224000 - PLUMBING FIXTURES

PART 1 - GENERAL

11

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following conventional plumbing fixtures and related components:

1. Faucets for sinks.

2. Laminar-flow faucet-spout outlets.

3. Kitchen sinks.

Related Sections include the following:

1. Division 22 Section "Domestic Water Piping Specialties” for backflow preventers, floor
drains, and specialty fixtures not included in this Section.

2. Division 22 Section "Drinking Fountains and Water Coolers."

DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.

Accessible Fixture: Plumbing fixture that can be approached, entered, and used by people with
disabilities.

Cast Polymer: Cast-filled-polymer-plastic material. This material includes cultured-marble and
solid-surface materials.

Cultured Marble: Cast-filled-polymer-plastic material with surface coating.

Fitting: Device that controls the flow of water into or out of the plumbing fixture. Fittings
specified in this Section include supplies and stops, faucets and spouts, shower heads and tub
spouts, drains and tailpieces, and traps and waste pipes. Piping and general-duty valves are
included where indicated.

SUBMITTALS

Product Data: For each type of plumbing fixture indicated. Include selected fixture and trim,
fittings, accessories, appliances, appurtenances, equipment, and supports. Indicate materials
and finishes, dimensions, construction details, and flow-control rates.
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15 QUALITY ASSURANCE

A. Source Limitations: Obtain plumbing fixtures, faucets, and other components of each category
through one source from a single manufacturer.

1. Exception: If fixtures, faucets, or other components are not available from a single
manufacturer, obtain similar products from other manufacturers specified for that
category.

B. 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.

C. Regulatory Requirements: Comply with requirements in ICC A117.1, "Accessible and Usable
Buildings and Facilities"[; Public Law 90-480, "Architectural Barriers Act"; and Public Law 101-
336, "Americans with Disabilities Act";] for plumbing fixtures for people with disabilities.

D. Regulatory Requirements: Comply with requirements in Public Law 102-486, "Energy Policy
Act," about water flow and consumption rates for plumbing fixtures.

E. NSF Standard: Comply with NSF 61, "Drinking Water System Components--Health Effects,"” for
fixture materials that will be in contact with potable water.

F. Select combinations of fixtures and trim, faucets, fittings, and other components that are
compatible.

G. Comply with the following applicable standards and other requirements specified for plumbing
fixtures:

1. Stainless-Steel Residential Sinks: ASME A112.19.3.

H. Comply with the following applicable standards and other requirements specified for sink
faucets:

1. Backflow Protection Devices for Faucets with Side Spray: ASME A112.18.3M.

2. Backflow Protection Devices for Faucets with Hose-Thread Outlet: ASME A112.18.3M.

3. Diverter Valves for Faucets with Hose Spray: ASSE 1025.

4. Faucets: ASME A112.18.1.

5. Hose-Connection Vacuum Breakers: ASSE 1011.

6. Hose-Coupling Threads: ASME B1.20.7.

7. Integral, Atmospheric Vacuum Breakers: ASSE 1001.

8. NSF Potable-Water Materials: NSF 61.

9. Pipe Threads: ASME B1.20.1.

10.  Supply Fittings: ASME A112.18.1.

11. Brass Waste Fittings: ASME A112.18.2.

l. Comply with the following applicable standards and other requirements specified for
miscellaneous fittings:

1. Atmospheric Vacuum Breakers: ASSE 1001.

2. Brass and Copper Supplies: ASME A112.18.1.
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PART 2 - PRODUCTS

21 PLUMBING FIXTURES

A. Furnish and install all plumbing fixtures complete with all equipment, fittings, trim and
accessories as required for a complete installation.

B. All fixtures shall be Grade A. The name and trademark of the manufacturer shall be printed or
pressed on all closets and lavatories. All fixtures shall be thoroughly cleaned after installation.

C. Fixture Schedule:

1. F-1
Sink, Stainless Steel, Manual Faucet, Handicapped Accessible:
Single compartment, 18 gauge stainless steel: Elkay LRAD2222, 6%.” deep with
off-centered rear outlet.

Faucet shall be Elkay Model LKE4123 with single lever, gooseneck faucet and
hose spray. Provide with 1.5 gpm aerator.

Sink Drain shall be Elkay LK18 stainless steel drain fitting with perforated 3” grid
strainer. Provide 12" offset tailpiece by Elkay, American Standard, Brass Craft
or McGuire.

Trap shall be 14", 17 gauge adjustable "P" traps with cleanout and wall plate.
Exposed surfaces shall be polished chrome. Manufacturers: Brass Craft, Mc-
Guire, EBC or Watts.

Stops shall be angle type % inch copper sweat extension tube inlet x % inch O.D.
compression risers and loose key, lock shield. Risers shall be flexible copper
one-piece with insert. Exposed surfaces shall be chrome plated. Provide bell
escutcheon at wall. Brass Craft CS400A-S or McGuire 170 LK, EBC LA26K or
Watts B892120CLK.

2. F-2
Recessed Valve Box: Water Tite 9000 w/ valve installed Oatley 38680

3. F-3
Electric Water Cooler (Single Level):
Wall mounted, stainless steel finish, push button actuated, 8.0 GPH of 50 deg. F
water at 90 deg. F ambient air temperature.Cooler: Oasis PBAM. Other approved
manufacturers: Halsey Taylor, Elkay, Haws, Sunroc

Trap shall be 1 V2", 17 gauge adjustable "P" traps with cleanout and wall plate.

Exposed surfaces shall be polished chrome. Manufacturers: Brass Craft, McGuire,
EBC or Watts.

D. Plumbing Fixtures Notes:
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1. Approved manufacturers for plumbing fixtures: Kohler, American Standard, TOTO,
Crane, Eljer, Elkay, Just, Bradley, Acorn, or as specified in the schedule above

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before plumbing fixture installation.
B. Examine cabinets, counters, floors, and walls for suitable conditions where fixtures will be
installed.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers'
written instructions.
B. Install off-floor supports, affixed to building substrate, for wall-mounting fixtures.
1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.
C. Install back-outlet, wall-mounting fixtures onto waste fitting seals and attach to supports.
D. Install counter-mounting fixtures in and attached to casework.
E. Install fixtures level and plumb according to roughing-in drawings.
F. Install water-supply piping with stop on each supply to each fixture to be connected to water
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.
Install stops in locations where they can be easily reached for operation.
1. Exception: Use ball, gate, or globe valves if supply stops are not specified with fixture.
Valves are specified in Division 22 Section "General-Duty Valves for Plumbing Piping."
G. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to
sanitary drainage system.
H. Install tubular waste piping on drain outlet of each fixture to be indirectly connected to drainage
system.
l. Install trap-seal liquid in dry urinals.
J. Install faucet-spout fittings with specified flow rates and patterns in faucet spouts if faucets are
not available with required rates and patterns. Include adapters if required.
K. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop
valves.
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L.

Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets
are not available with required rates and patterns. Include adapters if required.

M. Install traps on fixture outlets.
1. Exception: Omit trap on fixtures with integral traps.
2. Exception: Omit trap on indirect wastes, unless otherwise indicated.

N. Install hot-water dispensers in back top surface of sink or in countertop with spout over sink.

O. Install escutcheons at piping wall ceiling penetrations in exposed, finished locations and within
cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding fittings.
Escutcheons are specified in Division 22 Section "Common Work Results for Plumbing."

P. Seal joints between fixtures and walls, floors, and countertops using sanitary-type, one-part,
mildew-resistant silicone sealant. Match sealant color to fixture color. Sealants are specified in
Division 07 Section "Joint Sealants."

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.4 FIELD QUALITY CONTROL

A. Verify that installed plumbing fixtures are categories and types specified for locations where
installed.

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified
components.

C. Inspect installed plumbing fixtures for damage. Replace damaged fixtures and components.

D. Test installed fixtures after water systems are pressurized for proper operation. Replace
malfunctioning fixtures and components, then retest. Repeat procedure until units operate
properly.

E. Install fresh batteries in sensor-operated mechanisms.

35 ADJUSTING

A. Operate and adjust faucets and controls. Replace damaged and malfunctioning fixtures,
fittings, and controls.
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B. Operate and adjust hot-water dispensers. Replace damaged and malfunctioning units.
C. Adjust water pressure at faucets to produce proper flow and stream.
D. Replace washers and seals of leaking and dripping faucets and stops.
E. Install fresh batteries in sensor-operated mechanisms.
3.6 CLEANING
A. Clean fixtures, faucets, and other fittings with manufacturers' recommended cleaning methods
and materials. Do the following:
1. Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers
and spouts.
2. Remove sediment and debris from drains.
B. After completing installation of exposed, factory-finished fixtures, faucets, and fittings, inspect
exposed finishes and repair damaged finishes.
3.7 PROTECTION
A. Provide protective covering for installed fixtures and fittings.
B. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by

Owner.

END OF SECTION 224000
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SECTION 224716 - PRESSURE WATER COOLERS

PART 1 - GENERAL

11 SUMMARY

A. Section includes pressure water coolers and related components.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of pressure water cooler.

B. Shop Drawings: Include diagrams for power wiring.

13 CLOSEOUT SUBMITTALS

A. Maintenance Data: For pressure water coolers to include in maintenance manuals.

PART 2 - PRODUCTS

21 PRESSURE WATER COOLERS

A. Pressure Water Coolers Wall Mounted, wheelchair accessible.

1.

2.

BoOo~NO O A

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Basis-of-Design Product: Subject to compliance with requirements, provide product by
one of the following:

a. Tri Palm International, LLC; Oasis Brand.
b. Tri Palm International, LLC; Sunroc Brand.
Standards:

a. Comply with NSF 61.

b. Comply with ASHRAE 34, "Designation and Safety Classification of Refrigerants,"
for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant unless
otherwise indicated.

Cabinet: Steel with powder-coat finish.

Bubbler: One, with adjustable stream regulator, located on deck.

Control: Push button.

Drain: Grid with NPS 1-1/4 (DN 32) tailpiece.

Supply: NPS 3/8 (DN 10) with shutoff valve.

Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 (DN 32) brass P-trap.

Filter: One or more water filters complying with NSF 42 and NSF 53 for cyst and lead
reduction to below EPA standards; with capacity sized for unit peak flow rate.
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11. Cooling System: Electric, with[ precooler,] hermetically sealed compressor, cooling coil,
air-cooled condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-
metal storage tank, and adjustable thermostat.

a. 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.

12. Capacities and Characteristics:

Cooled Water: 8 gph (0.0084 L/s)].

Ambient-Air Temperature: 90 deg F (32 deg C).
Inlet-Water Temperature: 80 deg F (27 deg C).
Cooled-Water Temperature: 50 deg F (10 deg C).
Electrical Characteristics:

coooTp

1) Motor Horsepower: 1/4.
2) Volts: 120-V ac.

3) Phase: Single.

4) Hertz: 60.

5) Full-Load Amperes: 4.6.

13.  Support: ASME A112.6.1M, Type | water-cooler carrier.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine existing roughing-in for water-supply and sanitary drainage and vent piping systems to
verify actual locations of piping connections before fixture installation.

B. Examine walls and floors for suitable conditions where fixtures will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

B. Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

C. Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball, gate, or globe valve. Install valves in locations
where they can be easily reached for operation.

D. Install new trap and waste piping on drain outlet of each fixture to be connected to sanitary
drainage system.

E. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons where required to conceal protruding fittings.
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F. Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone
sealant. Match sealant color to fixture color.
3.3 CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

B. Comply with water piping requirements specified in Division 22 Section "Domestic Water
Piping."

C. Install ball, gate, or globe shutoff valve on water supply to each fixture. Install valve upstream
from filter for water cooler.

D. Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary
Waste and Vent Piping."
3.4 ADJUSTING
A. Adjust fixture flow regulators for proper flow and stream height.

B. Adjust pressure water-cooler temperature settings.

3.5 CLEANING

A. After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.

B. Clean fixtures, on completion of installation, according to manufacturer's written instructions.
C. Provide protective covering for installed fixtures.

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION 224716
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

11 SUMMARY
A. This Section includes the following:
1. Piping materials and installation instructions common to most piping systems.
2. Dielectric fittings.
3. Mechanical sleeve seals.
4. Sleeves.
5. Escutcheons.
6. Grout.
7. HVAC demolition.
8. Equipment installation requirements common to equipment sections.
9. Concrete bases.
10. Supports and anchorages.
1.2 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, 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 chases.

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.

1.3 SUBMITTALS

A. Welding certificates.

14 QUALITY ASSURANCE

A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural
Welding Code--Steel."

B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

February 7, 2014 COMMON WORK RESULTS FOR HVAC

230500 -1



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding processes
involved and that certification is current.
C. Electrical Characteristics for HVAC Equipment: Equipment of higher electrical characteristics
may be furnished provided such proposed equipment is approved in writing and connecting

electrical services, circuit breakers, and conduit sizes are appropriately modified. If minimum
energy ratings or efficiencies are specified, equipment shall comply with requirements.

PART 2 - PRODUCTS

21 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and joining
methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.2 JOINING MATERIALS

A. Refer to individual Division 23 piping Sections for special joining materials not listed below.

w

Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-
mm) maximum thickness unless thickness or specific material is indicated.

C. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

D. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B 813.

E. Brazing Filler Metals: AWS A5.8, BCuP Series or BAg1l, unless otherwise indicated.

m

Welding Filler Metals: Comply with AWS D10.12.
G. Solvent Cements for Joining Plastic Piping:
1. CPVC Piping: ASTM F 493.
2. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
2.3 DIELECTRIC FITTINGS

A. Description: Combination fitting of copper alloy and ferrous materials with threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material: Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum
working pressure at 180 deg F (82 deg C).
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D.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-psig (1035-
or 2070-kPa) minimum working pressure as required to suit system pressures.

E. Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive, thermoplastic
lining; threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 deg F
(107 deg C).
F. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225
deg F (107 deg C).
2.4 SLEEVES
A. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube closed with
welded longitudinal joint.
B. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
C. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends
and integral waterstop, unless otherwise indicated.
D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include
clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with set screws.
E. Molded PVC: Permanent, with nailing flange for attaching to wooden forms.
F. PVC Pipe: ASTM D 1785, Schedule 40.
G. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange
for attaching to wooden forms.
25 ESCUTCHEONS
A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely
fit around pipe, tube, and insulation of insulated piping and an OD that completely covers
opening.
B. One-Piece, Cast-Brass Type: With set screw.
1. Finish: Polished chrome-plated.
C. Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
1. Finish: Polished chrome-plated.
2.6 GROUT
A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.
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1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1

3.2

A.

E.

HVAC DEMOLITION

Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective Structure
Demolition" for general demolition requirements and procedures.

Disconnect, demolish, and remove HVAC systems, equipment, and components indicated to be
removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or
plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or
compatible piping material.

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug
remaining ducts with same or compatible ductwork material.

4, Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork
material.

5. Equipment to Be Removed: Disconnect and cap services and remove equipment.

6. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove,
clean, and store equipment; when appropriate, reinstall, reconnect, and make equipment
operational.

7. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove
equipment and deliver to Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal capacity
and quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 23 Sections specifying piping
systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
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F.

G.

3.3

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install escutcheons for penetrations of walls, ceilings, and floors.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions,
and concrete floor and roof slabs.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) and larger in diameter.

3 Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm)
annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten
bolts against pressure plates that cause sealing elements to expand and make watertight
seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section
"Penetration Firestopping" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.
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B.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D. Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy complying with ASTM B 32.

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

F. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

G. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.

H. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

l. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings
according to the following:

1. Comply with ASTM F 402, for safe-handling practice of cleaners, primers, and solvent
cements.

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

3. PVC Pressure Piping: Join schedule number ASTM D 1785, PVC pipe and PVC socket
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and
socket fittings according to ASTM D 2855.

4, PVC Nonpressure Piping: Join according to ASTM D 2855.

J. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.

K. Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

L. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join according to ASTM D 2657.

1. Plain-End Pipe and Fittings: Use butt fusion.

2. Plain-End Pipe and Socket Fittings: Use socket fusion.

M. Fiberglass Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to
pipe manufacturer's written instructions.

3.4 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:
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1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping materials of
dissimilar metals.

4, Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping

materials of dissimilar metals.

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are
not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, unless otherwise indicated.

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference to other
installations. Extend grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

3.6 CONCRETE BASES

A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's
written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm)
larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of the
base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete
base, and anchor into structural concrete floor.

4, Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in
Division 03 Section "Cast-in-Place Concrete."

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor HVAC materials and equipment.

C. Field Welding: Comply with AWS D1.1.
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3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor
HVAC materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or
will receive finish materials. Tighten connections between members. Install fasteners without
splitting wood members.

C. Attach to substrates as required to support applied loads.

3.9 GROUTING

A. Mix and install grout for HYAC equipment base bearing surfaces, pump and other equipment
base plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases and provide smooth bearing surface for equipment.
G. Place grout around anchors.

H. Cure placed grout.

END OF SECTION 230500
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

11

1.2

1.3

A.

A.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

Y

PART 2 - PRODUCTS

21 GENERAL MOTOR REQUIREMENTS

A. Comply with requirements in this Section except when stricter requirements are specified in
HVAC equipment schedules or Sections.

B. Comply with NEMA MG 1 unless otherwise indicated.

C. Comply with IEEE 841 for severe-duty motors.

2.2 MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet above
sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.

February 7, 2014 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
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2.3

2.4

POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.
Efficiency: Premium Efficiency, as defined in NEMA MG 1.
Service Factor: 1.15.

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors: Separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class H.

Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,

suited to control method.

Motors Used with Variable Frequency Controllers:

1. Ratings, characteristics, and features coordinated with and approved by controller
manufacturer.
2. Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and

tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width modulated inverters.

3. Inverter Duty Mortors: Class B temperature rise; Class H insulation
4, AEGIS SGR Bearing Protection Ring: Install a maintenance free, circumferential,
conductive micro fiber shaft grounding ring (AEGIS™ SGR) on the AC motor to discharge

shaft currents to ground.

5. Conductive Shaft Surface Coating: Engineered silver flake < 1um flake.
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25 SINGLE-PHASE MOTORS

A. Motors smaller than 1/2 HP shall be one of the following, to suit starting torque and
requirements of specific motor application:

1. Permanent-split capacitor.
2. Electronically Commutated Motor
B. Permanent-split-capacitor multispeed motors:
1. Variable-torque, type.
2. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.
3. Motors 1/20 HP and Smaller: Shaded-pole type.
4, Thermal Protection: Internal protection to automatically open power supply circuit to

motor when winding temperature exceeds a safe value calibrated to temperature rating of
motor insulation. Thermal-protection device shall automatically reset when motor
temperature returns to normal range.

C. Electronically Commutated Motors:

1.

2.

Motors shall be General Electric ECM variable speed brushless DC motors specifically
designed for use with a single phase, 277 volt, 60 Hertz electrical input.

Motor shall be complete with and operated by a single phase integrated
controller/inverter that operates the wound stator and senses rotor position to electrically
commutate the stator.

All motors shall be designed for synchronous rotation. Motor rotor shall be permanent
magnet type with near zero rotor losses. Motor shall have built-in soft start and slewed
speed change ramps.

Motor shall be able to be mounted with shaft in horizontal or vertical orientation. Motor
shall be permanently lubricated with ball bearings. Motor shall be direct coupled to the
blower.

Motor shall maintain a minimum of 65% efficiency over its entire operating range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230513
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Sleeves.
2. Grout.
1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 SLEEVES
A. Galvanized-Steel-Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint.
2.2 GROUT

A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

B. Characteristics: Nonshrink; recommended for interior and exterior applications.
C. Design Mix: 5000-psi, 28-day compressive strength.

D. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION
A. Install sleeves for piping passing through penetrations in partitions.
B. Install sleeves for pipes passing through interior partitions.
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1. Cut sleeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants

appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Division 07 Section "Joint Sealants."

C. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements for
firestopping specified in Division 07 Section "Penetration Firestopping.”

3.2 SLEEVE AND SLEEVE-SEAL SCHEDULE

A. Use sleeves and sleeve seals for the following piping-penetration applications:

1. Interior Partitions:

a. Piping Smaller Than NPS 6: Galvanized-steel-sheet sleeves

END OF SECTION 23 05 17
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING
PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Flow Measuring Balancing and Shutoff Valve (FMBV)
Bronze ball valves.

Test Plugs

Test Plug Accessories
Butterfly Valves

Swing Check Valves
Check Valves at Pumps
Strainers

. Pressure Cages

0. Air/Dirt Separators

1. Automatic Air Vents

RPRoxo~NooohrwhPE

B. Related Sections:
1. Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.
2. Division 23 Section "Identification for HVAC Piping and Equipment” for valve tags and
schedules.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of valve or specialty indicated.

1.4 QUALITY ASSURANCE

A. Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

B. ASME Compliance:

1. ASME B31.9 for building services piping valves.

15 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:
February 7, 2014 GENERAL DUTY VALVES FOR HVAC PIPING
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1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set angle, gate, and globe valves closed to prevent rattling.
4, Set ball valves open to minimize exposure of functional surfaces.

B.

Use the following precautions during storage:

1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew point temperature. |If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

PART 2 - PRODUCTS

21

A.

G.

2.2

A.

GENERAL REQUIREMENTS FOR VALVES
Refer to HVAC valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1. Handlever: For quarter-turn valves NPS 6 and smaller.

Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Flow Measuring Balancing and Shutoff Valve (FMBV): With extended operating handle
of non-thermal-conductive material, and protective sleeve that allows operation of valve
without breaking the vapor seal or disturbing insulation.

2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

Valve-End Connections:

1. Solder Joint: With sockets according to ASME B16.18.

2. Threaded: With threads according to ASME B1.20.1.

Valve Bypass and Drain Connections: MSS SP-45.

FLOW MEASURING BALANCING AND SHUTOFF VALVE (FMBV)
4” and Smaller:

1. Manufacturers:
a. Tour Anderson.
b Nibco Figure 1710
C. Mepco Model MBV.
d Armstrong ABV

2. Description and features:
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Calibrated port.

Shut-off valve.

Gage connections with integral check valves.

Multi-turn handwheel. Quarter-turn valve not acceptable.

Valve position indicator.

Memory stop (allows shut off and return to set position without measurement).

~Po0Tw

Body material: Bronze, bronze alloy or dezincification brass.

Rating:

a. Sweat connection: 200 psig at 250 deg F.
b. Threaded: 400 psig at 250 deg F.

C. Flanged: 175 psig at 250 deg F.

Maximum pressure drop (with valve wide open) : 1 psig at design flow.

Insulation:
a. Provide molded insulation sized to match valve when used in chilled water system.

2.3 BRONZE BALL VALVES
A. Three-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Conbraco Industries, Inc.; Apollo Valves.
b. DynaQuip Controls.
C. Hammond Valve.
d. Milwaukee Valve Company.
e. NIBCO INC.
f. Red-White Valve Corporation.
2. Description:
a. Standard: MSS SP-110.
b. SWP Rating: 150 psig.
C. CWP Rating: 600 psig.
d. Body Design: Three piece.
e. Body Material: Bronze.
f. Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Bronze.
i. Ball: Chrome-plated brass.
j- Port: Full.
2.4 TEST PLUGS
A. Manufacturers: Flow Design, Inc. Superseal; Peterson Engineering, Sisco, Trerice, Universal
Lanchester.
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Plug suitable to accept 1/8 " diameter thermometer stem or pressure gauge

adapter. Plug 1/4" male pipe thread by 2-3/4" long. Plug for uninsulated pipe shall be 1/4" male
pipe thread by 1/4" long.

Material: Brass body with dual Nordel seals, brass cap and cap retainer strap.

Rating 1000 psi at 270 deg F.

Accessories:

Furnish pressure gauge adapters with probe, two pressure gauges and two 1"

(min.) dia. dial thermometers matched with the test plugs. Furnish a tool box case with foam
plastic cushion liner and a tube of silicon lubricant.

BUTTERFLY VALVES

Description:

wh e

© N OA

Body material: Cast iron.
CWHP rating: 200 psig.

Body configuration: Tapped lugs (suitable for drop-tight shutoff for end-of-line service

with the downstream flange), extended neck.

Body material: ASTM A126, cast iron or ASTM A 536, ductile iro
Disc material: stainless steel.

Stem: Stainless steel.

Seat: NBR.

Operator: hand lever

SWING CHECK VALVES

Description:

NookrwpnrE

Standard: MSS SP-71, Type I

CWP Rating: 200 psig.

Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet
Ends: Flanged.

Trim: Bronze.

Gasket: asbestos free.

CHECK VALVES AT PUMPS

Manufacturers:

oukhwhE

APCO Series 6000.

CPV.

Metraflex.

Mueller-MUESSCO #105AP and 203BP,
Nibco F910B and T480,

Combination Pump Valve Co. 20B.

Description: Class 150, iron, globe, center-guided check Valves with metal seat, non-slam,
counterweighted or spring loaded.

GENERAL DUTY VALVES FOR HVAC PIPING
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1. Standard: MSS SP-125.
2. CWP Rating: 200 psig.
3. Style: globe, spring loaded.
4, Body Material: ASTM A 126 cast iron or ASTM A 536, ductile iron
5. Ends: Flanged.
6. Disc: bronze or cast iron
7. Seat: Bronze.
8. Spring (if used): stainless steel
2.8 STRAINERS

A. Description: Wye or "Y" style with threaded cap or flange for screen access.

1. Material: Cast iron, ductile iron, or cast steel.
2. CWP Rating: 200 psig

B. Acceptable Screen Material, type and size: brass, monel, or stainless steel; perforated sheet
metal screens with 3/64-inch- diameter holes

C. Blowdown: 1/2-inch shutoff valve with 3/4" capped hose end connection and chain

2.9 PRESSURE GAGES
A. Description:
1. Bronze movement.
2. Minimum accuracy: 1 percent.
3. Nonferrous case with blowout back.
4. Maximum and minimum stops.
5. 4-1/2-inch dial face.
B. Accessories: provide 250 psi quarter turn brass gage cocks
C. Range: 0-160 psi.
2.10 AIR/DIRT SEPARATOR

A. Manufacturer: Spirotherm “Spirovent”

B. Description: full flow coalescing type combination air eliminator and dirt separator, with include
two equal chambers above and below the inlet / outlet nozzles.

C. Construction: fabricated steel, rated for 150 psig working pressure, registered for unfired
pressure vessels under the ASME Boiler and Pressure Vessel Code, Section VIII, Division 1,
complete with a National Board stamp.

1. Provide a removable lower head for internal inspection.
2. Provide a valved side tap.

D. Elements: internal spirotube elements filling the entire vessel with no open space between

them. The elements shall consist of a copper core tube with continuous wound copper medium
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E.

F.

211

A.

B.

permanently affixed to the core. A separate copper medium shall wind completely around and
permanently affixed to the internal element.

Air elimination performance: air elimination efficiency of 100% free air, 100% entrained air, and
99.6% dissolved air at the installation location.

Dirt separation performance: dirt separation efficiency shall be a minimum of 80% of all particles
30 micron and larger within 100 passes.

AUTOMATIC AIR VENT

Manufacturer: Spirotherm “Spirotop”

Description: Cast Brass, Designed for use on high pressure systems.

1. Maximum Pressure Rating: Exceed maximum pressure rating of system and not less
than 150 psig.
2. Maximum Temperature Rating: Exceed maximum temperature rating of system and not

less than 270 degrees F.
3. Inlet: 1/2" FPT.
4, Outlet: 1/2” MPT

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.
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E. Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.
2. Center-Guided Check Valves: In horizontal or vertical position, between flanges.
3.3 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but

before final adjusting and balancing. Replace valves if persistent leaking occurs.
3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

A. If valve applications are not indicated, use the following:

1. Shutoff Service: Ball valves for piping NPS 2 and smaller; butterfly valves for piping
larger than NPS 2.
2. Flow Measuring Balancing Service: Flow measuring, balancing valves.

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

C. Select valves with the following end connections:

1. For Copper Tubing, NPS 2 and Smaller: Solder-joint valve-end option.

D. Install all flow measuring balancing and shutoff valves in accordance with the manufacturer's
recommendations with the necessary straight pipe on the upstream and downstream of the
valve.

E. Install manual air vents at the high points of each piping system.

F. Install automatic air vents where shown on drawings and at the top of each closed piping
system.

G. Air vent outlets shall be connected to 1/2 inch 3/8 inch copper tubing routed to accessible
location.

H. Install all air vents in easily accessible areas.

l. Provide Needle Valve at each manual air vent bleed point.

J. Provide nipples and couplings to make the test plugs, thermometer and gauges extend through
the insulated pipe.

K. Mount thermometers and pressure gages to be read by a person standing on the floor.

L. Provide snubber at each pressure gauge.

M. Provide Gauge Cock for isolation at each pressure gauge
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3.5 CONDENSER-WATER VALVE SCHEDULE
A. Pipe NPS 2 and Smaller:
1. BronzeValves: May be provided with solder-joint ends instead of threaded ends.
2. Ball Valves: Three piece, full port, bronze with bronze trim.
3.6 SECONDARY WATER SYSTEM AND DRAINAGE SYSTEM VALVE SCHEDULE
A. Pipe NPS 2 and Smaller:
1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded
ends.
B. Pipe NPS 2-1/2 and Larger:

1. Iron, Single-Flange Butterfly Valves: 200 CWP, NBR seat, stainless-steel disc.

2. Iron Swing Check Valves: Class 250, metal seats.

3. Iron Swing Check Valves with Closure Control: Class 150, lever and spring or weight.
4, Iron, Center-Guided Check Valves: Class 150, globe, metal seat.

END OF SECTION 23 05 23
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Fiberglass pipe hangers.

Metal framing systems.
Fiberglass strut systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Equipment supports.

CoNOGOA~WNE

B. Related Sections:

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

2. Division 23 Section "Expansion Fittings and Loops for HYAC Piping" for pipe guides and
anchors.

3. Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for
vibration isolation devices.

4, Division 23 Section(s) "Metal Ducts" for duct hangers and supports.

1.3 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

1.4 PERFORMANCE REQUIREMENTS

A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand
the effects of gravity loads and stresses within limits and under conditions indicated according
to ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment and obtain
approval from authorities having jurisdiction.
January 31, 2014 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
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1.5 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: Include Product Data for components:
1. Trapeze pipe hangers.
2. Metal framing systems.
3. Equipment supports.
1.6 INFORMATIONAL SUBMITTALS
A. Welding certificates.
1.7 QUALITY ASSURANCE
A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel.”
B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and

Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS
A. Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.
2.2 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

2.3 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, [zinc-coated] [stainless-] steel anchors, for
use in hardened portland cement concrete; with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.
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2.4 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.
25 MISCELLANEOUS MATERIALS
A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.
B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and

nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

3.1

C.

O

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.
Install hangers and supports to allow controlled thermal and seismic movement of piping

systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.
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G. Install lateral bracing with pipe hangers and supports to prevent swaying.

H. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, and at changes in
direction of piping. Install concrete inserts before concrete is placed; fasten inserts to forms and
install reinforcing bars through openings at top of inserts.

l. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

J. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

3.2 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.3 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4, Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.
34 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
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35 PAINTING
A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas

immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05

mm).
B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas
of shop paint on miscellaneous metal are specified in Division 09 painting Sections.
C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
3.6 HANGER AND SUPPORT SCHEDULE
A. Specific hanger and support requirements are in Sections specifying piping systems and
equipment.
B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.
C. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.
D. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
E. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:
1. Adjustable, Copper Clevis Hangers (MSS Type 1): For suspension of noninsulated
stationary pipes NPS 1/2 to NPS 2.
F. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy
loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C) piping
installations.
3. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
4, Malleable-lIron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.
5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232 deg C) piping
installations.
G. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.
2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.
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3. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

4, Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.

5. C-Clamps (MSS Type 23): For structural shapes.

6. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

7. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

H. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

l. Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

J. Use mechanical-expansion anchors instead of building attachments where required in concrete
construction.

END OF SECTION 23 05 29
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SECTION 230548 - VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following: Adjust list below to suit Project.

1. Elastomeric hangers.
2. Spring hangers.
3. Spring hangers with vertical-limit stops.
4. Restraining braces and cables.
1.3 DEFINITIONS

A. IBC: International Building Code.

B. ICC-ES: ICC-Evaluation Service.

14 PERFORMANCE REQUIREMENTS
A. Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: D.
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: lII.

a. Component Importance Factor: 1.0.
b. Component Response Modification Factor: 6.0.
C. Component Amplification Factor: 2.5.

3. Design Spectral Response Acceleration at Short Periods (0.2 Second): 15%.

4, Design Spectral Response Acceleration at 1-Second Period: 6%.

15 ACTION SUBMITTALS
A. Product Data for the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

2. lllustrate and indicate style, material, strength, fastening provision, and finish for each

type and size of seismic-restraint component used.
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a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an evaluation service member
of ICC-ES.
b. Annotate to indicate application of each product submitted and compliance with

1.6

1.7

1.8

requirements.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Show coordination of seismic bracing for HVAC piping and equipment
with other systems and equipment in the vicinity, including other supports and seismic
restraints.

Qualification Data: For testing agency.
Welding certificates.

Air-Mounting System Performance Certification: Include natural frequency, load, and damping
test data performed by an independent agency.

Field quality-control test reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air-mounting systems to include in operation and
maintenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding
Code - Steel."

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based
on calculations. If preapproved ratings are not available, submittals based on independent
testing are preferred. Calculations (including combining shear and tensile loads) to support
seismic-restraint designs must be signed and sealed by a qualified professional engineer.
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PART 2 - PRODUCTS

21

VIBRATION ISOLATORS

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:

CoNoA~WNE

Ace Mountings Co., Inc.
Amber/Booth Company, Inc.
California Dynamics Corporation.
Isolation Technology, Inc.

Kinetics Noise Control.

Mason Industries.

Vibration Eliminator Co., Inc.
Vibration Isolation.

Vibration Mountings & Controls, Inc.

Elastomeric Hangers: Single or double-deflection type, fitted with molded, oil-resistant
elastomeric isolator elements bonded to steel housings with threaded connections for hanger
rods. Color-code or otherwise identify to indicate capacity range.

Spring Hangers: Combination coil-spring and elastomeric-insert hanger with spring and insert
in compression.

1.

Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

Spring Hangers with Vertical-Limit Stop: Combination coil-spring and elastomeric-insert hanger
with spring and insert in compression and with a vertical-limit stop.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower
threaded rod.
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8. Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.
2.2 SEISMIC-RESTRAINT DEVICES

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. Amber/Booth Company, Inc.

2. California Dynamics Corporation.

3. Cooper B-Line, Inc.; a division of Cooper Industries.
4. Hilti, Inc.

5. Kinetics Noise Control.

6. Loos & Co.; Cableware Division.

7. Mason Industries.

8. TOLCO Incorporated; a brand of NIBCO INC.

9. Unistrut; Tyco International, Ltd.

B. Restraint Cables: ASTM A 492 stainless-steel cables with end connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; and
with a minimum of two clamping bolts for cable engagement.

2.3 FACTORY FINISHES
A. Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.
1. Powder coating on springs and housings.
2. All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
3. Baked enamel or powder coat for metal components on isolators for interior use.
4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate
capacity range.
PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting
performance.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 APPLICATIONS
A. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads
within specified loading limits.
3.3 VIBRATION-CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
A. Piping Restraints:

1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum
of 80 feet o.c.

3. Brace a change of direction longer than 12 feet.

B. Install cables so they do not bend across edges of adjacent equipment or building structure.

C. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

D. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4, Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

34 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate
with connection to equipment that is anchored to a different structural element from the one
supporting the connections as they approach equipment. Comply with requirements in

Division 23 Section "Hydronic Piping" for piping flexible connections.

3.5 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
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B. Perform tests and inspections.

C. Tests and Inspections:

1.

akrwn

Provide evidence of recent calibration of test equipment by a testing agency acceptable
to authorities having jurisdiction.

Test at least four of each type and size of installed anchors and fasteners.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

D. Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

3.6 ADJUSTING

A. Adjust isolators after piping system is at operating weight.

B. Adjust active height of spring isolators.

C. Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 23 05 48
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A.

1.2

A.

1.3

w

C.

D.

1.4

A.

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Equipment labels.

Pipe labels.

Duct labels.
Valve tags.

PwnNPE

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each identification
material and device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

Valve numbering scheme.

Valve Schedules: For each piping system to include in maintenance manuals.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS
1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, and having predrilled holes for attachment hardware.
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2. Letter Color: White.

3. Background Color: Black.

4, Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

5. Minimum Label Size: Length and width vary for required label content, but not less than
3 by 1inch.

6. Minimum Letter Size: 1/2 inch. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

2.2

2.3

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4)
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules), plus the Specification Section nhumber
and title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to accommodate both
directions, or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: Atleast 1-1/2 inches (38 mm) high.

DUCT LABELS

Color coded self adhesive duct markers include a die cut or detachable directional arrow

Letter Color: White.

Background Color: Blue, yellow or green

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 16 x 2-
1/4".

Minimum Letter Size: 1 inch.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Duct Label Contents: Include identification of duct service using same designations or
abbreviations as used on Drawings, duct size, and an arrow indicating flow direction.
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2.4 VALVE TAGS
A. Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system abbreviation

B.

and 1/2-inch (13-mm) numbers.

1. Tag Material: Brass, 0.032-inch minimum thickness, and having predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass wire-link or beaded chain

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of valve
(room or space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1. Valve-tag schedule shall be included in operation and maintenance data.

PART 3 - EXECUTION

3.1 PREPARATION
A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.
3.2 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible
C. Provide Bakelite nameplates on all equipment, motor starters, remote push button stations,
insertion type thermostats, remote bulb thermometers, filter gauges, pump pressure gauges,
fans, pumps, panel mounted controls and manual damper operators, multi-zone damper
sections by room number, room designation, zone number, etc.
3.3 PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and
exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed
piping.
5. Near major equipment items and other points of origination and termination.
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6. Spaced at maximum intervals of [50 feet (15 m)] <Insert dimension> along each run.
Reduce intervals to [25 feet (7.6 m)] <Insert dimension> in areas of congested piping and
equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

3.4

3.5

Pipe Label Color Schedule:
1. Condenser-Water Piping:

a. Background Color: Green.
b. Letter Color: White.

2. Refrigerant Piping:

a. Background Color: Yellow
b. Letter Color: Black

3. Condensate Drain Piping:
a. Background Color: Green
b. Letter Color: White.
DUCT LABEL INSTALLATION

Install self-adhesive duct labels with permanent adhesive on air ducts in the following color
codes:

1. Green: For cold-air supply ducts.
2. Blue: For exhaust-, outside-, relief-, return-, and mixed-air ducts.
3. ASME A13.1 Colors and Designs: For hazardous material exhaust.

Locate labels near points where ducts enter into concealed spaces and at maximum intervals of
50 feet in each space where ducts are exposed or concealed by removable ceiling system.
VALVE-TAG INSTALLATION

Install tags on valves and control devices in piping systems, except check valves; valves within
factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-watering
hose connections; and HVAC terminal devices and similar roughing-in connections of end-use

fixtures and units. List tagged valves in a valve schedule.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape: 1-1/2 inches round
2. Valve-Tag Color: Natural

3. Letter Color: Black

END OF SECTION 23 05 53
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Scope of Work Includes:

1. Prior to construction to document existing conditions, measure existing air and water

systems:

a. AC-1, AC-2, and R-1 in the mechanical penthouse, OA, RA and SA flow, static
pressures, motor amp draw, voltage, motor speed, fan speed

b. AC-3, AC-4, and R-2 on the CR Level, OA, RA and SA flow, static pressures,
motor amp draw, voltage, motor speed, fan speed

C. AC-5, AC-6, and R-4 on the SB Level, OA, RA and SA flow, static pressures,
motor amp draw, voltage, motor speed, fan speed

d. Pumps P-6 and P-7 in the mechanical penthouse, flow and total dynamic head,
motor amp draw, voltage, motor speed, pump speed
e. Pumps P-9 and P-10 on the CR Level, flow and total dynamic head, motor amp

draw, voltage, motor speed, pump speed
f Induction units floors 7, 22, 23, 24, static pressure only
g. Traverse supply, return and toilet exhaust air flow at each of floors 7, 22, 23, 24.
h. Submit report of findings to Engineer within one month of award of contract.
T
a

2. est adjust and balance after retro fit with VFD:
AC-1, AC-2 and R-1 in the mechanical penthouse, OA, RA and SA flow, static
pressures, motor amp draw, voltage, motor speed, fan speed
b. AC-3, AC-4, and R-2 on the CR Level, OA, RA and SA flow, static pressures,
motor amp draw, voltage, motor speed, fan speed
C. AC-5, AC-6, and R-4 on the SB Level, OA, RA and SA flow, static pressures,
motor amp draw, voltage, motor speed, fan speed
d. Pumps P-6 and P-7 in the mechanical penthouse, flow and total dynamic head,
motor amp draw, voltage, motor speed, pump speed
e. Pumps P-9 and P-10 on the CR Level, flow and total dynamic head, motor amp
draw, voltage, motor speed, pump speed
3. See Fans & Drives schedule, sheet MM601, for additional instructions.
4, Test adjust and balance:
a. New WSHP systems including diffusers, on floors 7, 22, 23, 24.
b. New VAV terminal units including diffusers, on floors 7, 22, 23, 24.
C. Existing core air distribution devices including diffusers, grilles and registers on
floors 7, 22, 23, 24.
d. Traverse supply, return and toilet exhaust air flow at each of floors 7, 22, 23, 24
after VAV retrofit.
e. Inductions units on floors 7, 22, 23, 24.
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1.3 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. NEBB: National Environmental Balancing Bureau.

C. TAB: Testing, adjusting, and balancing.

D. TABB: Testing, Adjusting, and Balancing Bureau.

E. TAB Specialist: An entity engaged to perform TAB Work.

1.4 SUBMITTALS

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit documentation
that the TAB contractor and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

B. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures as specified in "Preparation” Article.

C. Certified TAB reports.

D. Sample report forms.

E. Instrument calibration reports, to include the following:

1. Instrument type and make.
2. Serial number.
3. Application.
4, Dates of use.
5. Dates of calibration.
1.5 QUALITY ASSURANCE

A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC or NEBB.

B. TAB Conference: Meet with Commissioning Authority for approval of the TAB strategies and
procedures plan to develop a mutual understanding of the details. Require the participation of
the TAB field supervisor and technicians.

C. Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

D. TAB Report Forms: Use standard TAB contractor's forms approved by AABC or NEBB.

E. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Instrumentation."”
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F. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air
Balancing."

G. ASHRAE/IESNA  Compliance: Applicable requirements in  ASHRAE/IESNA 90.1,
Section 6.7.2.3 - "System Balancing."

1.6 PROJECT CONDITIONS

A. Partial Owner Occupancy: Cooperate with Owner during TAB operations to minimize conflicts

with Owner's operations.
PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine the Contract Documents and Existing As-Built Drawings to become familiar with
Project requirements and to discover conditions in systems' designs that may preclude proper
TAB of systems and equipment.

B. Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E. Examine ceiling plenums used for supply, return, or relief air to verify that they meet the leakage
class of connected ducts as specified in Division 23 Section "Metal Ducts" and are properly
separated from adjacent areas. Verify that penetrations in plenum walls are sealed and fire-
stopped if required.

F. Examine equipment performance data.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all
or part of a system.

G. Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

H. Examine test reports specified in individual system and equipment Sections.

l. Examine HVAC equipment and filters and verify that bearings are greased and equipment with
functioning controls is ready for operation.
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J.

3.2

3.3

D.

Examine terminal variable-air-volume terminal units, and verify that they are accessible and
their controls are connected and functioning.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different from
indicated values.

PREPARATION
Prepare a TAB plan that includes strategies and step-by-step procedures.
Complete system-readiness checks and prepare reports. Verify the following:

Permanent electrical-power wiring is complete.

Hydronic systems (WSHP only) are filled, clean, and free of air.

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed.

Balance, smoke, and fire dampers are open.

Isolating and balancing valves are open and control valves are operational.

Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

Windows and doors can be closed so indicated conditions for system operations can be
met.

NogakrwpnrE
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GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance” and/or NEBB's "Procedural
Standards for Testing, Adjusting, and Balancing of Environmental Systems" and in this Section.

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with
requirements in Division 23 Section "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation."

Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.
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3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

B. Prepare schematic diagrams of systems' "as-built" duct layouts.

C. For variable-air-volume systems, develop a plan to simulate diversity.

D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-
air dampers through the supply-fan discharge and mixing dampers.

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G. Verify that motor starters are equipped with properly sized thermal protection.

H. Check dampers for proper position to achieve desired airflow path.

I Check for airflow blockages.

J. Check condensate drains for proper connections and functioning.

K. Check for proper sealing of air-handling-unit components.

L. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

3.5 PRE-CONSTRUCTION PROCEDURES FOR MEASURING INDUCTION-UNIT SYSTEMS

A. Measure and report primary air static pressure and compare to manufacturers rated value.
Report measured static and airflow (manufacturers rating based on measured static) at each
induction unit.

B. Measure and report entering and leaving water temperature at each unit in full cooling.

C. Document position of manual dampers as found.

3.6 PROCEDURES FOR T&B OF INDUCTION-UNIT SYSTEMS

A. After units are cleaned, measure and report primary air static pressure and compare to
manufacturers rated value. Report measured static and airflow (manufacturers rating based on
measured static) at each induction unit.

B. Measure and report entering and leaving water temperature and entering and leaving air
temperature at each unit in full cooling and full heating mode. Report calculated gpm based on
air temperatures.

C. Document position of manual dampers as balanced.
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3.7

A.

3.8

3.9

3.10

A.

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

Prepare test reports with pertinent design data, and number in sequence starting at pump to
end of system. Check the sum of branch-circuit flows against the approved pump flow rate.
Correct variations that exceed plus or minus 5 percent.

Prepare schematic diagrams of systems' "as-built" piping layouts using design drawings.
Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

Open all manual valves for maximum flow.

Check liquid level in expansion tank.

Check makeup water-station pressure gage for adequate pressure for highest vent.
Check flow-control valves for specified sequence of operation, and set at indicated flow.
Set differential-pressure control valves at the specified differential pressure. Do not set at
fully closed position when pump is positive-displacement type unless several terminal
valves are kept open.

Set system controls so automatic valves are wide open to heat exchangers.

Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.

8. Check air vents for a forceful liquid flow exiting from vents when manually operated.

agrwNRE
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PROCEDURES FOR MOTORS
Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

NouokwnpE

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper operation.
Record observations including name of controller manufacturer, model number, serial number,
and nameplate data.

PROCEDURES FOR CONDENSING UNITS

Verify proper rotation of fans.

Measure entering- and leaving-air temperatures.

Record compressor data.

PROCEDURES FOR HEAT-TRANSFER COILS

Measure, adjust, and record the following data for each water coil:
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3.11

Nogkwpdbr

Entering- and leaving-water temperature.

Water flow rate.

Water pressure drop.

Dry-bulb temperature of entering and leaving air.

Wet-bulb temperature of entering and leaving air for cooling coils.
Airflow.

Air pressure drop.

Measure, adjust, and record the following data for each electric heating coil:

oukrwpnE

Nameplate data.

Airflow.

Entering- and leaving-air temperature at full load.

Voltage and amperage input of each phase at full load and at each incremental stage.
Calculated kilowatt at full load.

Fuse or circuit-breaker rating for overload protection.

Measure, adjust, and record the following data for each steam coil:

PN PE

Dry-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Inlet steam pressure.

Measure, adjust, and record the following data for each refrigerant coil:

agrwbdE

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Refrigerant suction pressure and temperature.

PROCEDURES FOR PRE-CONSTRUCTION TESTING OF EXISTING SYSTEMS

Scope is defined in Part 1.

Perform a preconstruction test (measurement only) and inspection of existing equipment that is
to remain and be reused.

N

ONoOO~®

©

Measure and record the operating speed, airflow, and pressures.

Measure motor voltage and amperage. Compare the values to motor nameplate
information.

Energize heaters, note operation and measure operating conditions

Note the condition of filters.

Note the condition of coils.

Note the operation of the drain pan and condensate-drain trap.

Note condition of bearings and other lubricated parts for proper lubrication.

Report on the operating condition of the equipment and the results of the measurements
taken in report with original design criteria.

Report deficiencies or major differences between design and measured. Compare the
values to original design information (Drawings MM601 and 602)
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3.12 PROCEDURES FOR TESTING ADJUSTING AND BALANCING OF EXISTING SYSTEMS
A. Scope is defined in Part 1
B. Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and
determine the new fan speed and the face velocity of filters and coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.

3.13 TOLERANCES
A. Set HVAC system's air flow rates and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent

2. Air Outlets and Inlets: Plus or minus 10 percent.

3. Heating-Water Flow Rate: Plus or minus 10 percent.

4. Cooling-Water Flow Rate: Plus or minus 10 percent.

3.14 FINAL REPORT
A. General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.

B. Final Report Contents: In addition to certified field-report data, include the following:

1. Pump curves.

2. Fan curves.

3. Manufacturers' test data.

4, Field test reports prepared by system and equipment installers.

5. Other information relative to equipment performance; do not include Shop Drawings and
product data.

C. General Report Data: In addition to form titles and entries, include the following data:

1. Title page.

2. Name and address of the TAB contractor.

3. Project name.

4. Project location.

5. Architect's name and address.

6. Engineer's name and address.

7. Contractor's name and address.

8. Report date.

9. Signature of TAB supervisor who certifies the report.

10. Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

February 7, 2014 TESTING ADJUSTING AND BALANCING FOR HVAC

230593 - 8



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

11.

12.
13.
14.
15.

Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

Se@roo0oTy

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

Nougkrwbdr

Quantities of outdoor, supply, return, and exhaust airflows.
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

E. Air-Handling-Unit Test Reports: For air-handling units with coils, include the following:

1.

Unit Data:

Unit identification.

Location.

Make and type.

Model nhumber and unit size.
Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches, and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches.
Number, make, and size of belts.
Number, type, and size of filters.

AT T TQT0Q0 o

Motor Data:

Motor make, and frame type and size.
Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.
Sheave make, size in inches, and bore.

®Poo o
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f. Center-to-center dimensions of sheave, and amount of adjustments in inches.

3. Test Data (Indicated and Actual Values):

Total air flow rate in CFM.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.
Preheat-coil static-pressure differential in inches wg.
Cooling-coil static-pressure differential in inches wg.
Heating-coil static-pressure differential in inches wg.
Outdoor airflow in CFM.

Return airflow in CFM.

Outdoor-air damper position.

Return-air damper position.

Vortex damper position.

TRT T S@mo o0 T

3

F. Apparatus-Coil Test Reports:
1. Coil Data:

System identification.
Location.

Coil type.

Number of rows.

Fin spacing in fins per inch o.c.
Make and model number.
Face area in sq. ft.

Tube size in NPS

Tube and fin materials.
Circuiting arrangement.

T TS@moa0oTe

2. Test Data (Indicated and Actual Values):

Air flow rate in CFM.

Average face velocity in fpm.

Air pressure drop in inches wg.

Outdoor-air, wet- and dry-bulb temperatures in deg F
Return-air, wet- and dry-bulb temperatures in deg F
Entering-air, wet- and dry-bulb temperatures in deg F
Leaving-air, wet- and dry-bulb temperatures in deg F
Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Entering-water temperature in deg F

Leaving-water temperature in deg F

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F

Inlet steam pressure in psig.

O 3TATITIQ@T0R0TY

G. Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:

February 7, 2014 TESTING ADJUSTING AND BALANCING FOR HVAC

230593 -10



25 Park Place - Phase Two
Georgia State University

Se@roao Ty

System identification.

Location.

Make and type.

Model number and size.
Manufacturer's serial number.
Arrangement and class.

Sheave make, size in inches, and bore.

HIl 12053-02
GSU 080-096-13

Center-to-center dimensions of sheave, and amount of adjustments in inches.

2. Motor Data:

@rooo0oTw

Motor make, and frame type and size.
Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.
Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave, and amount of adjustments in inches.

Number, make, and size of belts.

3. Test Data (Indicated and Actual Values):

PoooTp

H. Round, Flat-Oval, and Rectangular Duct Traverse Reports:

Total airflow rate in CFM.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.

representing the duct cross-section and record the following:

1. Report Data:

T T TQToa0 o

System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F
Duct static pressure in inches wg.
Duct size in inches.

Duct area in sq. ft.

Indicated air flow rate in CFM.
Indicated velocity in fpm.

Actual air flow rate in CFM.
Actual average velocity in fpm.
Barometric pressure in psig.

l. Air-Terminal-Device Reports:

1. Unit Data:

February 7, 2014
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System and air-handling unit identification.
Location and zone.

Apparatus used for test.

Area served.

Make.

Number from system diagram.

Type and model number.

Include a diagram with a grid
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h.
i.

Size.
Effective area in sq. ft.

Test Data (Indicated and Actual Values):

N N

Air flow rate in CFM.

Air velocity in fpm.

Preliminary air flow rate as needed in CFM.
Preliminary velocity as needed in fpm.
Final air flow rate in CFM.

Final velocity in fpm.

Space temperature in deg F

J. System-Coil Reports: For reheat coils and water coils of terminal units, include the following:

1.

Unit Data:

PoooTp

System and air-handling-unit identification.
Location and zone.

Room or riser served.

Coil make and size.

Flow meter type.

Test Data (Indicated and Actual Values):

~Poo0T®

Air flow rate in CFM.

Entering-water temperature in deg F
Leaving-water temperature in deg F

Water pressure drop in feet of head or psig.
Entering-air temperature in deg F
Leaving-air temperature in deg F

K. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and
include the following:

1.

2.

Unit Data:

TOS3ITATTSQ@TOL0TR

Unit identification.

Location.

Service.

Make and size.

Model number and serial number.

Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Required net positive suction head in feet of head or psig.
Pump rpm.

Impeller diameter in inches.

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Seal type.

Test Data (Indicated and Actual Values):

February 7, 2014
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Static head in feet of head or psig.

Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

T T TQT0a0 T

L. Instrument Calibration Reports:

1.

Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

PoooTp

3.15 INSPECTIONS

A. Initial Inspection:

1.

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and
balance readings documented in the final report.

2. Check the following for each system:
a. Measure airflow of at least 10 percent of air outlets.
b. Measure water flow of at least 5 percent of terminals.
C. Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.
d. Verify that balancing devices are marked with final balance position.
e. Note deviations from the Contract Documents in the final report.
B. Final Inspection:

1. After initial inspection is complete and documentation by random checks verifies that
testing and balancing are complete and accurately documented in the final report,
request that a final inspection be made by Commissioning Authority.

2. The TAB contractor's test and balance engineer shall conduct the inspection in the
presence of Commissioning Authority.

3. Commissioning Authority shall randomly select measurements, documented in the final
report, to be rechecked. Rechecking shall be limited to either 10 percent of the total
measurements recorded or the extent of measurements that can be accomplished in a
normal 8-hour business day.

4, If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."
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5. If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

C. TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:

1. Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB

contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.

D. Prepare test and inspection reports.

3.16 ADDITIONAL TESTS

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions are
being maintained throughout and to correct unusual conditions.

B. Peak Season: Perform both near-peak summer and near peak winter conditions.

END OF SECTION 23 05 93
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SECTION 230713 - DUCT INSULATION

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section includes insulating the following duct services:
1. Indoor, concealed supply air.
B. Related Sections:
1. Division 23 Section "Metal Ducts" for duct liners.
1.3 ACTION SUBMITTALS
A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied if any).
B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.
2. Detall insulation application at elbows, fittings, dampers, specialties and flanges for each
type of insulation.
3. Detail application of field-applied jackets.
4, Detail application at linkages of control devices.
1.4 INFORMATIONAL SUBMITTALS
A. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.
1.5 QUALITY ASSURANCE
A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.
B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities having
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1.6

A.

1.7

A.

B.

C.

jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HYAC Piping and Equipment.”

Coordinate clearance requirements with duct Installer for duct insulation application. Before
preparing ductwork Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

Coordinate installation and testing of heat tracing.

PART 2 - PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule"
articles for where insulating materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Type Il and ASTM C 1290, Type Il with factory-applied FSK jacket.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

1. Products: Subject to compliance with requirements, provide one of the following:
a CertainTeed Corp.; SoftTouch Duct Wrap.
b. Johns Manville; Microlite.
c Knauf Insulation; Friendly Feel Duct Wrap.
d Manson Insulation Inc.; Alley Wrap.
February 7, 2014 DUCT INSULATION

230713 -2



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

2.2

2.3

e. Owens Corning; SOFTR All-Service Duct Wrap.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.

b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.

d. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-82.

b. Eagle Bridges - Marathon Industries; 225.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-50.

d. Mon-Eco Industries, Inc.; 22-25.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type |I.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-80/30-90.
b. Vimasco Corporation; 749.
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2.

Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric
perm) at 43-mil (1.09-mm) dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
4, Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
5. Color: White.

24 LAGGING ADHESIVES

A. Description:  Comply with MIL-A-3316C, Class |, Grade A and shall be compatible with
insulation materials, jackets, and substrates.

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
2. Products: Subject to compliance with requirements, provide one of the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-50 AHV2.
b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-36.
C. Vimasco Corporation; 713 and 714.
3. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over duct insulation.
4, Service Temperature Range: 0 to plus 180 deg F (Minus 18 to plus 82 deg C).
5. Color: White.
2.5 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:

1. Products: Subject to compliance with requirements, provide one of the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 95-44.

d. Mon-Eco Industries, Inc.; 44-05.

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Fire- and water-resistant, flexible, elastomeric sealant.

4, Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).

5. Color: Aluminum.

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

7. Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

2.6 FACTORY-APPLIED JACKETS

A. When factory-applied jackets are indicated, comply with the following:
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1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Type Il

2.7 TAPES
A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, provide one of the following:
a. ABI, Ideal Tape Division; 491 AWF FSK.
b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
C. Compac Corporation; 110 and 111.
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.
e. <Insert manufacturer's name; product name or designation>.
2. Width: 4 inches.
3. Thickness: 6.5 mils (0.16 mm).
4. Adhesion: 90 ounces force/inch (1.0 N/mm) in width.
5. Elongation: 2 percent.
6. Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.
7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
2.8 SECUREMENTS
A. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed
for capacitor-discharge welding, 0.106-inch diameter shank, length to suit depth of insulation
indicated with integral 1-1/2-inch galvanized carbon-steel washer.
a. Products: Subject to compliance with requirements, provide one of the following:
1) AGM Industries, Inc.; CWP-1.
2) GEMCO; Cupped Head Weld Pin.
3) Midwest Fasteners, Inc.; Cupped Head.
4) Nelson Stud Welding; CHP.
B. Bands:
1. Products: Subject to compliance with requirements, provide one of the following:
a. ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.
2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304; 0.015 inch thick, 1/2
inch wide with closed seal.
3. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to
accept metal bands. Spring size determined by manufacturer for application.
2.9 CORNER ANGLES
A. Stainless-Steel Corner Angles: 0.024 inch thick, minimum 1 by 1 inch (25 by 25 mm), stainless
steel according to ASTM A 167 or ASTM A 240/A 240M, Type 304.
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PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.
Install multiple layers of insulation with longitudinal and end seams staggered.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.
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J.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along both
edges of strip, spaced 4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Clean and dry surface
to receive self-sealing lap. Staple laps with outward clinching staples along edge at [2
inches (50 mm)] [4 inches (100 mm)] o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

3.4 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
1. Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Terminate insulation at fire
damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm).

1. Comply with requirements in Division 07 Section "Penetration Firestopping” and fire-
resistive joint sealers.

3.5 INSTALLATION OF MINERAL-FIBER INSULATION

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit
area, for 100 percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.
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3.6

3.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,
capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of
vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal
centerline of duct. Space 3 inches maximum from insulation end joints, and 16
inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c.

each way, and 3 inches maximum from insulation joints. Install additional pins to
hold insulation tightly against surface at cross bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e. Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches (50 mm) from one edge and one end of insulation
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and
protrusions.

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.
b. Install vapor stops for ductwork and plenums operating below 50 deg F (10 deg C)

at 18-foot (5.5-m) intervals. Vapor stops shall consist of vapor-barrier mastic
applied in a Z-shaped pattern over insulation face, along butt end of insulation, and
over the surface. Cover insulation face and surface to be insulated a width equal
to two times the insulation thickness, but not less than 3 inches (75 mm).

Overlap unfaced blankets a minimum of 2 inches (50 mm) on longitudinal seams and end
joints. At end joints, secure with steel bands spaced a maximum of 18 inches (450 mm)
o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

DUCT INSULATION SCHEDULE, GENERAL

Plenums and Ducts Requiring Insulation:

Nogkrwbdr

Indoor, concealed supply and outdoor air.

Indoor, exposed supply and outdoor air.

Indoor, concealed return located in unconditioned space.
Indoor, exposed return located in unconditioned space.
Indoor, concealed, Type I, commercial, kitchen hood exhaust.
Indoor, exposed, Type |, commercial, kitchen hood exhaust.
Indoor, concealed oven and warewash exhaust.
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8. Indoor, exposed oven and warewash exhaust.
9. Indoor, concealed exhaust between isolation damper and penetration of building exterior.

10. Indoor, exposed exhaust between isolation damper and penetration of building exterior.
11. Outdoor, concealed supply and return.
12.  Outdoor, exposed supply and return.

B. Items Not Insulated:
1. Fibrous-glass ducts.
2. Metal ducts with duct liner of sufficient thickness to comply with energy code and

ASHRAE/IESNA 90.1.

Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

Nogakw

3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
A. Concealed, round and flat-oval, supply-air duct insulation shall be the following:

1. Mineral-Fiber Blanket: 1-1/2 inches thick and 0.75-Ib/cu. ft. nominal density.

END OF SECTION 23 07 13
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

11

A.

B.

1.2

A.

1.3

A.

1.4

A.

SUMMARY
Section includes insulating the following HVAC piping systems:
1. Condensate drain piping, indoors.

Related Sections:

1. Division 23 Section "Duct Insulation."

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to
authorities having jurisdiction. Factory label insulation and jacket materials and adhesive,
mastic, tapes, and cement material containers, with appropriate markings of applicable testing
agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

PART 2 - PRODUCTS

21 INSULATION MATERIALS
A. Products shall not contain asbestos, lead, mercury, or mercury compounds.
B. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.
C. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type | for tubular materials.
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1. Products: Subject to compliance with requirements,:
a. Aeroflex USA, Inc.; Aerocel.

2.2

2.3

b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.
ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type Il, Class I.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Aeroflex USA, Inc.; Aeroseal.
b. Armacell LLC; Armaflex 520 Adhesive.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; 85-75.
d. K-Flex USA; R-373 Contact Adhesive.

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
3. Adhesive shall comply with the testing and product requirements of the California

Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."
MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.

1. Products: Subject to compliance with requirements, provide one of the following:
a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 60-38.
b. Vimasco Corporation; 749.

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film
thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.

4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

5. Color: Black.

February 7, 2014 HVAC PIPING INSULATION

230719 - 2



25 Park Place - Phase Two HIl 12053-02
Georgia State University GSU 080-096-13

PART 3 - EXECUTION

3.1 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

B. Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G. Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

l. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.
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L.

Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 2 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and

at ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

N. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

0. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

P. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.
3.3 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Division 07 Section "Penetration Firestopping” for
firestopping and fire-resistive joint sealers.
3.4 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
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1.

2.

Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.

Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate unions using a section of oversized preformed pipe insulation. Overlap adjoining
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker.

Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

Stencil or label the outside insulation jacket of each union with the word "union.” Match
size and color of pipe labels.

C. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1.

2.

Make removable union insulation from sectional pipe insulation of same thickness as that
on adjoining pipe. Install same insulation jacket as adjoining pipe insulation.

When union covers are made from sectional pipe insulation, extend insulation from
flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of union.

Construct removable valve insulation covers in same manner as for unions, except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.
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3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness
as pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed valve covers manufactured of same material as pipe insulation when
available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of air to
surface being insulated.

3.6 FINISHES
A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.
B. Color: White. Vary first and second coats to allow visual inspection of the completed Work.
3.7 PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:

1. Drainage piping located in crawl spaces.

2. Underground piping.

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.8 PIPING INSULATION SCHEDULE
A. Condensate drain: Insulation shall be one of the following:
1. Flexible Elastomeric: 1/2 inch thick.
B. Refrigerant Suction and Hot-Gas Piping: Flexible elastomeric 1 inch thick.
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C. Refrigerant Suction and Hot-Gas Flexible Tubing: Flexible elastomeric 1 inch thick.

END OF SECTION 230719
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SECTION 230800 - COMMISSIONING OF HVAC

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY

Section includes commissioning process requirements for HYAC&R systems, assemblies, and
equipment.

Related Sections:

1. Division 01 Section "General Commissioning Requirements" for general commissioning
process requirements.

DEFINITIONS

Commissioning Plan: A document that outlines the organization, schedule, allocation of
resources, and documentation requirements of the commissioning process.

CxA: Commissioning Authority.

HVAC&R: Heating, Ventilating, Air Conditioning, and Refrigeration.

Systems, Subsystems, Equipment, and Components: Where these terms are used together or
separately, they shall mean "as-built" systems, subsystems, equipment, and components.
INFORMATIONAL SUBMITTALS

Certificates of readiness.

Certificates of completion of installation, prestart, and startup activities.

CONTRACTOR'S RESPONSIBILITIES

Perform commissioning tests at the direction of the CxA.

Attend construction phase controls coordination meeting.

Attend testing, adjusting, and balancing review and coordination meeting.

Participate in HVAC&R systems, assemblies, equipment, and component maintenance
orientation and inspection as directed by the CxA.

Provide information requested by the CxA for final commissioning documentation.
Provide measuring instruments and logging devices to record test data, and provide data

acquisition equipment to record data for the complete range of testing for the required test
period.
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15 CxA'S RESPONSIBILITIES

A. Provide Project-specific construction checklists and commissioning process test procedures for
actual HVAC&R systems, assemblies, equipment, and components to be furnished and
installed as part of the construction contract.

B. Direct commissioning testing.

C. Verify testing, adjusting, and balancing of Work are complete.

D. Provide test data, inspection reports, and certificates in Systems Manual.

1.6 COMMISSIONING DOCUMENTATION

A. Provide the following information to the CxA for inclusion in the commissioning plan:

1. Plan for delivery and review of submittals, systems manuals, and other documents and
reports.

2. Identification of installed systems, assemblies, equipment, and components including
design changes that occurred during the construction phase.

3. Process and schedule for completing construction checklists and manufacturer's prestart
and startup checklists for HYAC&R systems, assemblies, equipment, and components to
be verified and tested.

4, Certificate of readiness, signed by the Contractor, certifying that HVAC&R systems,
assemblies, equipment, components, and associated controls are ready for testing.

5. Certificate of completion certifying that installation, prestart checks, and startup
procedures have been completed.

6. Certificate of readiness certifying that HVAC&R systems, subsystems, equipment, and
associated controls are ready for testing.

7. Test and inspection reports and certificates.

8. Corrective action documents.

9. Verification of testing, adjusting, and balancing reports.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION
3.1 TESTING PREPARATION

A. Certify that HVYAC&R systems, subsystems, and equipment have been installed, calibrated, and
started and are operating according to the Contract Documents.

B. Certify that HYAC&R instrumentation and control systems have been completed and calibrated,
that they are operating according to the Contract Documents, and that pretest set points have
been recorded.

C. Certify that testing, adjusting, and balancing procedures have been completed and that testing,
adjusting, and balancing reports have been submitted, discrepancies corrected, and corrective
work approved.
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D.

3.2

3.3

E.

Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal
shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power,
and alarm conditions).

Inspect and verify the position of each device and interlock identified on checklists.

Check safety cutouts, alarms, and interlocks with smoke control and life-safety systems during
each mode of operation.

Testing Instrumentation: Install measuring instruments and logging devices to record test data
as directed by the CxA.

Testing AND BALANCING VERIFICATION

Prior to performance of testing and balancing Work, provide copies of reports, sample forms,
checklists, and certificates to the CxA.

Notify the CxA at least 10 days in advance of testing and balancing Work, and provide access
for the CxA to witness testing and balancing Work.

Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R
systems at the direction of the CxA.

1. The CxA will notify testing and balancing Contractor 10 days in advance of the date of
field verification. Notice will not include data points to be verified.

2. The testing and balancing Contractor shall use the same instruments (by model and
serial number) that were used when original data were collected.

3. Failure of an item includes, other than sound, a deviation of more than 10 percent.
Failure of more than 10 percent of selected items shall result in rejection of final testing,
adjusting, and balancing report. For sound pressure readings, a deviation of 3 dB shall
result in rejection of final testing. Variations in background noise must be considered.

4, Remedy the deficiency and notify the CxA so verification of failed portions can be
performed.

GENERAL TESTING REQUIREMENTS

Provide technicians, instrumentation, and tools to perform commissioning test at the direction of
the CxA.

Scope of HVAC&R testing shall include entire HYAC&R installation, from central equipment for
heat generation and refrigeration through distribution systems to each conditioned space.
Testing shall include measuring capacities and effectiveness of operational and control
functions.

Test all operating modes, interlocks, control responses, and responses to abnormal or
emergency conditions, and verify proper response of building automation system controllers
and sensors.

The CxA along with the HVAC&R Contractor, testing and balancing Contractor, and HVAC&R
Instrumentation and Control Contractor shall prepare detailed testing plans, procedures, and
checklists for HVAC&R systems, subsystems, and equipment.

Tests will be performed using design conditions whenever possible.
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F.

3.4

Simulated conditions may need to be imposed using an artificial load when it is not practical to
test under design conditions. Before simulating conditions, calibrate testing instruments.
Provide equipment to simulate loads. Set simulated conditions as directed by the CxA and
document simulated conditions and methods of simulation. After tests, return settings to normal
operating conditions.

The CxA may direct that set points be altered when simulating conditions is not practical.

The CxA may direct that sensor values be altered with a signal generator when design or
simulating conditions and altering set points are not practical.

If tests cannot be completed because of a deficiency outside the scope of the HVAC&R system,
document the deficiency and report it to the Owner. After deficiencies are resolved, reschedule
tests.

If the testing plan indicates specific seasonal testing, complete appropriate initial performance
tests and documentation and schedule seasonal tests.

HVAC&R systems, subsystems, and equipment Testing Procedures

HVAC&R Instrumentation and Control System Testing: Field testing plans and testing
requirements are specified in Division 23 Sections "Instrumentation and Control for HVAC" and
"Sequence of Operations for HYAC Controls." Assist the CxA with preparation of testing plans.

Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are
specified in Division 23 piping Sections. HVAC&R Contractor shall prepare a pipe system
cleaning, flushing, and hydrostatic testing plan. Provide cleaning, flushing, testing, and treating
plan and final reports to the CxA. Plan shall include the following:

1. Sequence of testing and testing procedures for each section of pipe to be tested,
identified by pipe zone or sector identification marker. Markers shall be keyed to
Drawings for each pipe sector, showing the physical location of each designated pipe test
section. Drawings keyed to pipe zones or sectors shall be formatted to allow each
section of piping to be physically located and identified when referred to in pipe system
cleaning, flushing, hydrostatic testing, and chemical treatment plan.

2. Description of equipment for flushing operations.
3. Minimum flushing water velocity.
4, Tracking checklist for managing and ensuring that all pipe sections have been cleaned,

flushed, hydrostatically tested, and chemically treated.

HVAC&R Distribution System Testing: Provide technicians, instrumentation, tools, and
equipment to test performance of air, steam, and hydronic distribution systems; special exhaust;
and other distribution systems, including HVAC&R terminal equipment and unitary equipment.

END OF SECTION 230800
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SECTION 230923 — BUILDING AUTOMATION SYSTEM

PART 1 - GENERAL

1.1

1.2

1.3

1.4

GENERAL:

The building Automation System (BAS) contractor shall provide a fully integrated direct digital
control (DDC) system with software based on existing server/client architecture designed
around the open standards of web technology.

Approved Manufacturers: Siemens Building Automation.

COORDINATION OF TRADES:

Mechanical Division installs all wells, valves, taps, dampers, flow stations, etc. furnished by BAS
manufacturer.

Electrical Division provides:

1. 120V power to all BAS and/or Temperature control panels
2. Wiring of all power feeds through all disconnect starters to electrical motors
3. Wiring of any remote start/stop switches and manual or automatic motor speed control

devices not furnished by BAS manufacturer

QUALITY ASSURANCE:

The BAS system shall be designed and installed, commissioned and serviced by manufacturer
factory trained personnel.

Materials and equipment shall be the catalogued products of manufacturers regularly engaged
in production and installation of automatic temperature control systems and shall be
manufacturer’s latest standard design that complies with the specification requirements.

All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, Section
15, Governing Radio Frequency Electromagnetic Interference and be so labeled.

SUBMITTALS:

Valve and damper schedules

Equipment data cut sheets

System schematics, including:

1. Sequence of operations
2. Point names
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3. Point addresses
4, Interface wiring diagrams
5. Panel layouts.
6. System riser diagrams

D. Auto-CAD compatible as-built drawings

E. PDF of actual Graphics

F. Submittal for Cx Review: Controls programming or block logic shall be submitted for review to
verify that the programming conforms to the design intent by the Cx Agent. Submit for Cx Agent
review once before implementation, once as a virtual simulation, and once again after
implementation to verify proper performance. With each submittal include actual graphic.
Sample, template or example graphics are not acceptable.

G. Upon project completion, submit operation and maintenance manuals, consisting of the
following:

1. Index sheet, listing contents in alphabetical order

2. Manufacturer’s equipment parts list of all functional components of the system, Auto-CAD
disk of system schematics, including wiring diagrams

3. Description of sequence of operations

4. As-Built interconnection wiring diagrams

5. Operator’'s Manual

6. Trunk cable schematic showing remote electronic panel locations, and all trunk data

7. List of connected data points, including panels to which they are connected and input
device (ionization detector, thermostat, etc.)

8. Conduit routing diagrams

1.5 WARRANTY:

A. BAS Section shall provide all services, materials and equipment necessary for the successful
operation of the entire BAS system for a period of one year after final completion.

B. The adjustment, required testing, and repair of the system includes all computer equipment,
transmission, equipment and all sensors and control devices.

C. The on-line support services shall allow the local BAS subcontractor temporary use of campus
network access using VPN remote access to monitor and control the facility’s building
automation system. This remote connection to the facility shall be within 2 hours of the time
that the problem is reported. This coverage shall be extended to include normal business
hours, after business hours, weekends and holidays.

D. If the problem cannot be resolved on-line by the local office, the national office of the building
automation system manufacturer shall have the same capabilities for remote connection to the
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1.6

1.7

PART 2 -

21

February

facility. If the problem cannot be resolved with on-line support services, the BAS subcontractor
shall dispatch the appropriate personnel to the job site to resolve the problem within 3 hours of
the time that the problem is reported.

OCCUPANCY

The mechanical system serving the branch bank on lobby level and a small area on the Safe
Box /SB level will remain occupied. These areas must remain in operation between the hours of
8 a.m. and 5 PM Monday through Friday. No modifications to the system shall cause the
mechanical system to be shut down for more than 20 minutes or to fail to maintain space
comfort condition during any such period. Perform cutover of controls that cannot meet these
conditions outside of above hours.

TRAINING:

The contractor shall provide factory-trained instructor to give full instruction to designated
personnel in the operation of the system installed. Instructors shall be thoroughly familiar with
all aspects of the subject matter they are to teach. The contractor shall provide all students with
a student binder containing product specific training modules for the system installed. All
training shall be held during normal working hours of 8:00 am to 3:30 PM weekdays.

Provide training for Owner’s designated operating personnel. T