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INTRODUCTION

The purpose of this manual is to guide field teémngerform a proper installation of Superlit GRPpgs,
couplings and fittings. While using this manualljs engineering practices and common sense sladwiays
be taken into consideration and information progtida this manual should only be used as a guidance.
Specifications written for a particular project Mdlways have a priority over the general guidedingentioneg
herewith. In case of a conflict or a contradictiplgase contact Superlit Project Design and Sitgpo &t

Department.

Superlit recommends a whole study and evaluatidhisimanual before the start up of any jobsité/agt In
case of a need for further clarifications or piaatirainings, SUPERLIT ACADEMY is ready for your
service. To get information about Superlit Acadesnyo join Academy Programs, please contact Siiper!
staff.

With the company’s core principle of “Sustainablg®&rior Quality in Production and Service”, Sugerli
Project Design and Site Support Department teamalarays at your disposal whenever engineeringstipp
or supervision is needed for project design, logdirunloading, handling, transportation, storagd an

installation of pipes.

| SUPERLIT

PROJECT DESIGN and SITE SUPPORT
project@superlit.com

Superlit Pipe’s commitment on compliance with reletstandards and performance criteria is validgfpipe installation is
performed in line with this manual. Superlit Pkmeps the right to change any part of this docuroeas a whole, without prior
notification.




1.0-TRANSPORTATION, UNLOADING, STORAGE

1.1 — Transportation of pipes and fittings

While transporting, moving, loading & unloading egand fittings at jobsite, maximum care should be
exercised to avoid any structural damage. Thewviotig points should be considered during theseatioers:
a) ldentify proper lifting points and methods.
b) ldentify proper moving methods and vehicles.
c) Visually control each moved item for damages ocksa
d) Compare and control total quantity of moved or $ported items with the order quantity.

e) Report any damage or a missing item.
Note: Damaged goods should not be used unlessciiespand repaired by Superlit personnel.

1.2 - Loading and unloading of pipes

Loading and unloading operations are critical isstigerefore, techniques which will be used dutivese
operations should be determined based on site timmsli While loading or unloading and placing (3o

the ground, prevent any impact with rigid objectavoid structural damage.

Loading and unloading of pipes with DN300mm should be exercised with an appropriateihggequipment
or machine. Based on pipe diameters, lengths armghtge as well as jobsite conditions, crane-liftsicap

method or forklift can be used for these operations




Loading and unloading with crane and lifting strap. Pipes can be lifted either with one or two lifting

straps, however, for an easier balancing contrallewifting, two lifting straps usage is recommeddéNith
one lifting strap, the strap should be fastenquid’s center of gravity. With two lifting strapgstening
points should be as per the below illustration.rBoethods should be exercised very carefully, faste
points should be controlled and secured. To piteaey possible accidents, ensure that there isdybnder

the pipe while lifting.

Guide ropes tied around the pipe can be used te imanual control over the pipe while it is in tle &his

method is strongly advised particularly in high dén Pipe direction control with guide ropes shdagd

performed at a distance, should not be done frodeuneath the pipe.




Control Rope

Figure 1: One lifting strap method (with a guide rope)

Control Rope

1/4xL

Figure 2: Two lifting straps method (with a guide rope)




Loading and unloading with forklift: This method is generally used for factory loading$or wagon

loadings of railway transportation. However, sitteere is generally no need for a forklift at intrasture

jobsites, unloading at jobsites is performed widme-lifting strap method.
Ensure that forklift is operated by a licensed lftrkperator. Pipes should be placed on woodadles, and

forklift should lift the pipe with the cradle asahkn on below picture.




1.3 — Loading and unloading of couplings and fittiqs

Superlit GRP pipes are generally delivered witlmapting installed on one end. If there is a sdecia

requirement or if additional couplings are requjrealiplings can be delivered separately as bundles.

Regardless of its dimensions, every fitting shdagccarried and unloaded with maximum care. In G#sggs
are delivered plain (without external packaging@tedmination of lifting points and unloading tedalunes are
critical issues. For unloading of fittings with gaging, pipe unloading methods can be used.

In any case, center of gravity and balanced digiob of mass factors should always be taken intmant

while lifting, loading and unloading of fittings.

1.4 — Storage of pipes at job site

a) The storage area should be flat, leveled and ofealbjects such as rocks, stones, sharp edges, etg

b) Pipes can be stored in piles to minimize the smeaga within the allowed limits.

c) While storing the pipes as piles, wooden cradlesikhbe placed between pipe levels. The firstlleve

pipes should be supported with wooden wedges teptesliding.

d) Itis recommended to store pipes on flat timberfadtiitate placement and removal of lifting slings

around the pipe, as well as easy handling of pip#gsa forklift.

e) Flat timbers should be placed at a distance off pip@ length from each pipe end.

f) If couplings are delivered as bundles, couplingsuhbe stored at horizontal position to prevedtaky

deflection.

g) The storage ground should be resistant to heawigland should not be exposed to strong winds.




h) Maximum piling height is around 2,5 meters. Ihat recommended to store pipes as piles for

diameters bigger than DN 1200 mm.

Change of pipe’s round form to oval form as a reestilvertical loads is defined as “vertical deflea” and

calculated as follows:

Deflection %

Figure 3: Vertical deflection

Maximum allowed vertical deflection should not eeddelow values while storing the pipes as pilecks).

(SN)

Stiffness Class

Maximum Deflection

(% diameter)

2500
5000
10000

2.5
2.0
15

Table 1: Maximum vertical deflection

Another way to describe storage height is to express the number of stacking layers.

Diameter DN Maximum number of stacking layers

(mm) SN 2500 SN 5000 & 10000
200 - 450 4 5
500 - 700 3 4
700 — 900 2 3
1000 — 1200 2 2
> 1500 1 1

Table 2 Maximum number of stacking layers
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Figure 5: Storage of pipes as piles (2 layers)
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1.5 — Unloading, handling and storage of nested g

Pipes which will be shipped to far destinations barshipped as nested (smaller diameter pipe piasete
bigger diameter pipe) to reduce transportationsco$hese pipes are packed in a special way andegayre

case specific procedures for unloading, handlitayjrey and transporting.

General recommendations are as follows:

a) Always use 2 lifting slings while lifting nestedgas. Since the weight of nested pipes will be muc
higher than the weight of a single pipe, ensureliftemg slings are strong enough to handle thalto

load. Consult Superlit for lifting points and irfg method for nested pipes.

b) Storing pipes as nested is a prefered applicationany cases due to less storage cost and space.

However, do not store nested pipe bundles as stakslways store nested pipes as a single leve

c) To prevent movement of inner pipes while transpggtspecial packaging techniques are used for

nested pipes. Do not release original packaginmgesfed pipes until installation.

12




d) Before denesting inner pipes, be sure to removgaakaging such as steel strips, wooden wedges
sand bags etc. without damaging the pipes.

e) The most common technique used for denesting jgpesing a forklift with a padded boom fixed or
one of its forks. The padded boom installed onfonle is generally a steel tube covered with ptasti
Before denesting the pipes, be sure that the foddpacity is sufficient for this operation.
Denesting operation can be described as followlitooperator places the boom inside the most
inner pipe without touching the pipe walls, theartst lifting the boom very slowly. The boom liftse
pipe slightly until the lifted pipe becomes complgtloose inside the outer pipe. By driving foftkli
backwards, lifted pipe is taken out of the bunéiiger each denesting, pipes should be visually
controlled for damages. To keep the pipe bundlgest# is recommended to perform denesting
operation at a denesting station. If weight, langjtthe pipes or the unloading equipment capatoty
not allow above described denesting operation sgleansult Superlit Project Design and Site Support

Department for special denesting procedures.

Figure 6 : Denesting with a forkilift
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1.6 — Handling of lubricants

Lubricants used for pipe and coupling installatstiould always be stored in their original packagiBgiring
transportation, make sure that the original package mounted tightly and not subject to any dansage

leakage.

1.7 — Transportation of pipes

Transportation vehicle should never be loaded oapacity while transporting pipes. To prevent any
structural damage due to the movement and vibralimimg transportation, pipes should be detachaa fr
each other. To keep the stability and to prevemtement, pipes should be tightly packaged and stggbo

with wooden wedges.

Maximum loading height for pipes is 2,5Ripe bundles should be fastened on the vehicle plidablestraps

or ropes over the support points. If steel stopshains are used for fastening, place fabric patseen the
strips / chains and the pipe to prevent abrasMaximum deflection values during loading and traorggtion

should not exceed the values given on Table 1.

@-ruuf

......

PR

Figure 7: Pipes loaded on truck
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2.0 - SCHEMATIC ILLUSTRATION OF PIPE INSTALLATION S TEPS

In this section, pipe installation steps are désctibriefly with drawings to give a general ovewieAt

further sections, installation steps mentioned hyesre explained in details.

2- Lower pipe into the french using fabric strap

15




.—"'... P

Bockfie

First pipee of installation

3- Fix the first pipe with backfil material,

4-Lawer the second pipe info the franch using fabric strap.

16




5 Align the pipe with the pipe line axs,

LR i
B

&-Push pipe spigot into the coupling.
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3.0 - TRENCH EXCAVATION AND PREPARATION FOR PIPE IN STALLATION

Pipe installation methods for Superlit GRP pipey\msed on stiffness, burial depth, native soll

characteristics and backfill material.

Initial and long term vertical deflection valuesskd never exceed the values given on Table 1ydégss of

the installation method and conditions. Otherwspe performance might not meet the expectations.

3.1 - Basics of installation

Superlit GRP pipes are designed to provide a coatia excellent performance for long years if the
installation is performed correctly as per thermstions. Therefore, trenching, bedding and bédokdi

specifications and methods should be evaluatedaamsfully.

Engineers have found out through considerable expee that ideal materials for bedding and backglare
properly compacted granular materials. Howeverethce field costs, excavated trench soils are often
used as pipe zone backfill. In such a case, exedvatnch soils should be analyzed to determine the
suitability of usage as backfill material.

Superlit engineers always recommend compacted lgramaterial for bedding and backfilling.

18
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3.2 - General information on trench excavation

Following points should be considered during treextavation:

a)
b)
c)
d)

e)
f)
9)
h)
1)

)
K)

Take necessary safety precautions to ensure avsakéng environment.

Prevent water penetration into the trench.

During excavation, make sure that trench walls kesfical position.

For a flat bedding, remove all obstacles and skdges such as rocks, gravels, concrete, etc. frem
trench.

Remove all organic items such as plants, tree rettsfrom trench ground.

Ensure that trench ground is strong and stable.

If the trench ground is not stable enough, incréwesech depth for stabilization works.

Discharge water (if there is any) from the trenelfobe bedding preparation.

When the underground water level is high, it micgnise pipes to float. To prevent floatation, inses
the trench depth to increase the height of baaidill

Ensure that trench width is sufficient enough fedtiing and backfilling compaction works.

Ensure that excavated materials are piled at ardistfrom the trench to avoid the possibility dfing

back into the trench.

20
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3.3 — Sheet pile application during trench excavatn

Trench walls should be supported with sheet pflései natural ground soil is loose or unstable,argtbund
water level is high, or trench depth is higher ts@andard conditions. However, during removahef$heet
piles, backfill compaction is subject to disruptiwhich decreases the pipe support. To overconse thi
problem, removal of the sheet piles should be dbee by step and after each sheet pile removakfibiag
should be controlled and compacted until desiredpzection level.

Crushed rock is recommended as backfilling matésialrenches where sheet piles are used. Since
underground water level is generally high in thigpes of trenches, crushed rock size should berigigh to

resist water washout.

Superlit engineers advise trench width, where spides are used, as “DN+2m” up to nominal pipe diten
DN 1000 and as” 3xDN” for nominal pipe diameter B0D0 and above.

22




3.4 - Preparation of trench bedding

Trench bedding should be flattened, leveled andpemted all along the trench. Under unstable soill
conditions, trench depth and bedding thicknessbeaincreased.

After trench excavation, bedding should be prep&reutovide durable and stable support for pipgpe P
bedding should not be less than 15cm in heightshiodld be prepared with compacted granular matatial

minimum 90% Standard Proctor Density or any othiéable bedding material at minimum %95 Standard
Proctor Density.

Bedding depth should be increased if there areablestloose or soft soil conditions. If beddingtenel is
sandy, bedding material should be moisturized &odlg be compacted with vibrating compactors. Begld
should always be flat and leveled with the trenctidm.

23




3.5 - Trench width

Trench width should be wide enough to place fiiagd connection parts, and to allow a convenienkiwg

space for field teams for compaction. For standasthllations, minimum trench width is advisedaws:
DN <600,  Trench width = DN + (2 x 300mm)
DN <1000, Trench width = DN + (2 x 400mm)

DN > 1000, Trench width = DN + (2 x 450mm)

If there are unstable, loose or soft soil cond#idmsed on the pipe stiffness and trench degtighrwidth

can be increased.

3.6 — Multiple pipe installation in a single trench

During installation of multiple pipes in a singlemch, distance between any of the 2 pipes isméted with
the formula(ry+ r5) / 2 whereas;: radius of the first pipe ang: radius of the second pipe. Complying wit

the formula, Superlit recommends below valuesherdistance of pipes in the same trench:

24
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Diameter ( mm) Minimum distance between pipes ()nm
200 — 600 mm 300 mm

700 — 1200 mm 600 mm

1300 — 2000 mm 1000 mm

2100- 3000mm 1500 mm

3000 mm ve ustu 2000 mm

Table 3: Minimum distance between pipes

3.7 — Cross-over of pipes

In case of cross over of pipes (one pipe crossuag the other pipe), minimum distance between 29ip

should be determined as per below illustration fanchula.

>70 RDs - 2
Gravel or 90 SPD
Sand
Bed-

(f should not
be less than 300 mm

Figure 9: Cross-over of pipes

There are some cases where a new pipeline rousegaaderneath an existing pipeline. In such cases
existing pipeline should be shut down (if possilalagl excavation should start only after stabil@abf the
existing pipeline with supports. The new pipesutidoe lowered into the trench without interactwith the

supports and should be laid slowly underneath xistirg pipeline.

25




After placing new pipes, backfill material shoulel &pplied to close the gap between the two pipéshaould

be compacted by hand. It is also recommendedd@auinall amount of cement in the back fill materia

3.8 — Trench depth

While determining the trench depth, intended puepafsservice, design of the pipeline, pipe charésttes,
trench soil characteristics, static-dynamic loachibmations should be taken into consideration.
Trench depth should be sufficient to prevent cordefjuids to freeze. Sufficient cover (backfillcafinal
backfill) should be provided to prevent pipe fladatin potentially high ground water areas. Gergral
accepted trench depths are as follows:

Pipe Stiffness Trench depth
(SN) (meter)
2500 1-3
5000 1-5

10000 1-7

Table 4: Trench depth
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Surface loads Live (wheel) load Min. treneptth

Kilo Newton |bf meter
AASHTO H20 (C) 72 16,000 1.0
BS 153 HA (C) 90 20,000 1.5
ATV LKW 12 (C) 40 9,000 1.0
ATV SKW 30 (C) 50 11,000 1.0
ATV SLW 60 (C) 100 22,000 1.5
Cooper E80 Railway 3.0

Table 5 Minimum trench depth

3.9 — Unstable trench bottom

If the trench bottom contains loose or montmorilidype soils, trench bottom is described as “ubista

bottom”. In such cases, unstable trench bottomlshae stabilized, if possible, loose soil shoutdremoved.
If there is no possibility to remove the loose stiien penetration of underground water into teadh bottom|
should be prevented with drainage systems. Trbottom should also be supported and stabilizedhagai

collapse by forming bottom foundation layers.

Gravels or crushed rocks can be used to form bofbaimdation layers. Height of the foundation shaogd
20 cm minimum and can be increased based on thastabm soil characteristics. Standard bedding kshioe

applied over the foundation layer.

To prevent loss of pipe support and to strengtibendation, filter cloth or geotextile can be lamt®

foundation. In addition, pipe lengths should nateeed 6m at unstable trench bottom conditions.

27




3.10 — Overflowing trench

If the ground water level is rising onto the tremditom, this case is described as “overflowingcate.
Under this condition, ground water level shouldleereased at least 20cm below the trench bottoordef
bedding preparation.

Gravel or crushed rock should be used for beddmigbeckfill in such trenches. However, crushedk size
should be big enough not to be dragged with themflaw. Pipes are subject to floatation in ovanfing
trenches. Therefore, backfill & final backfill lyhit and Standard Proctor Density should be inctkabe

some cases, placement of additional weights omtdinlal backfill might be needed to prevent flogtiof
pipes.

28




4.0 —- BEDDING AND BACKFILLING MATERIAL CLASSIFICATI ON

Bedding and backfilling materials are classifieda®ws according to AWWA M45, Fiberglass Pipe Rgs

Manual of Water Supply Practices.

Soil stiffness category SC1: Crushed rock containing less than 15 % of sgnthximum 25 % passing

through 9.5 mm sieve and maximum 5% passing thritd@BOO0 sieve)

Soll stiffness category SC2 Clean, coarse-grained soils (SW, SP, GW, GP anitlasisoil with maximum

12 % passing No 200 sieve)

Soll stiffness category SC3Clean, coarse-grained sof8W, SP, GW, GP and similar with minimum 12 %

passing No 200 sieve)
or
Sandy or gravelly fine-grained soils (CL, ML, CL-Migpe soils with minimum 30 % retained on a No 200}

sieve)

Soil stiffness category SC4:Fine-grained soils (CL, ML, CL-ML type soils withaximum 30 % retained ol
a No 200 sieve)

Soil stiffness category SC5Highly plastic and organic soils (MH, CH, OL, OFT)

SCltype soils, with low sand and fine containmentvies maximum pipe support based on the compagtion

level. Compaction of the material is easy andldisgpmaximum support even under moisturized coorukti

SC2type soils, with a high compaction level, displaysigh pipe support.

SC3type soils display lower pipe support compare8@i and SC2 category soils. Compaction requires
effort and high moisture conditions decrease tpe pupport level.

29




SC4type soils require geotechnical evaluation betm®ed for bedding or backfilling. Compaction isfidiilt
and is desired level of compaction is directly defet on moisture conditions. This type is of soitot
suitable for bedding or backfilling at high baclkifiy levels, under traffic loads and if there isgnd water in

the trench.

SC5type soils are not suitable for bedding or batikfil

* Bedding material characteristics are very imporfanta proper support for the pipes. Generallydiegl
and backfilling materials are preferred to havedame characteristics. If the excavated materipteferred
to be used as backfilling material, characteristice excavated soil should be analyzed for bilita
Another critical point to be taken into considavatis the possibility of experiencing differentlsoi

characteristics along the pipeline.

Nominal Diameter Maximum patrticle size
(DN) (mm)
DN =< 450 13
450 < DN =< 600 19
600 < DN =< 900 25
900 < DN =< 1200 32
1200 <DN 38

Tabel 6: Maximum patrticle size
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5.0 INSTALLATION OF PIPES AND FITTINGS

5.1 — Pre-installation stage

After completion of trench excavation and beddingtallation can start in line with the projectip& and

fittings should be stored along the pipeline nexhe trench according to the daily installationgram for a

faster and easier installation. Stored goods shoot block the working path of the constructionciniaes

such as crane, excavator, bulldozer, etc.

31




5.2 — Lowering pipes onto the trench bed

Lifting straps should be tied around the pipe fithia appropriate lifting points. While lifting fittgs, special
lifting and alignment requirements should be takea consideration. (For instance, the arm anflb® Tee
part). Lifting can be performed with a crane orhnathe excavator arm and pipe should be lowered teto
bedding slowly. During lifting and lowering insidee trench, field teams instruct directions toekeavator
operator to make sure that pipe will be placedatight location. Pipe should be lowered cloeghe

previously installed pipe and should be carefuligreed.

- — -~ k.
‘3'4’3 =

o S . i
S
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5.3 — Pipe installation

Superlit GRP pipes are delivered with a couplirgiatled on one end, if not required otherwise.

--Clean the pipe ends from dust and dirt. Visuahgck pipe ends for delamination (Delaminatiopa#dition
of pipe layers)

--Clean the rubber gasket and remove any stonagelgor dust from the grooves of the gasket.

--Apply lubricants on the gasket with a piece dt $abric. Lubrication material should be organidever use
petroleum based lubricants. Superlit advises s@ip ©r paraffin to be used as a lubricant undedstal

conditions. Amount of lubricant can be determifredn the below table:

Lubricant amount

Pipe diameter (Approximate for each connection)

200 — 600 mm 0.2 kg
700 — 1200 mm 0.4 kg
1300 — 2000 mm 0.6 kg

2000 mm and above 0,8 kg

Table 7 : Lubricant amount

For easier assembly of pipes, a pit should be etedvor the coupling to settle. After assemblyhef pipe to

the previous pipe, coupling pit should be filledwbackfill material and should be compacted.

Bell Hole
fill after complefing pipe joint)
a | Proper Badding Support Improper Bedding Support

Figure 10: Coupling pit
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Pipes and fittings can be assembled by using btdolniques:

a) With come-along jack:

GRP Coupling
come along jack
rope
plank on both sides to

prevent pipe damage
plank

come along jack

Insert spigot until end of pipe reaches the center register

Figure 11: Come along jack
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b) With Backhoe or Bulldozer:

While pushing the pipe with backhoe bucket or gkl blade, a plywood should be used between tiee pi

end and the bucket (or the blade) to prevent stractlamage on the pipe end.

pipe being installed installed pipe

GRP Coupling
Backhoe bucket Bulkhead 4" x 4" and Plywood GRP Coupling

pipe being installed installed pipe

GRF'CGupring

Bulidozer Blade
Bulldozer

Bulkhead 4" x 4" and Plywood GRF Coupling

Figure 12 : Installation with backhoe or buldozer

¢) With pliable strap and excavator arm.
This method is widely used at jobsites. Pliabtegsts tied around the pipe and excavator arm pldistrap
(and strap pulls the pipe) towards the installatoaction. This method should only be applied/byy

experienced excavator operators.
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In all above mentioned methods, pipe should betedento the coupling until pipe touches the stappf the
coupling. For big diameter pipes, field technisiaan enter the pipe after the installation to rdihe
alignment of the stopper and the pipe. Howeversifoall diameter pipes, a different technique sthda used
to ensure touching of the pipe and the stoppecedinere is no possibility to get into the pipe.slich cases,
distance from the coupling outer end to the stoppereasured and marked on the pipe, and pipesisgou

inside the coupling until marked section meetschgpling end.

GRP Pipe

Stopper

Figure 13: Pipe insertion to the coupling
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5.4 — Anqular deflection

Superlit GRP couplings are manufactured with fade EPDM gaskets. When compared with similar

couplings, Superlit GRP couplings guarantee a cetapéak tightness. The biggest advantage of these

couplings is their suitability for angular deflemti Especially for longer pipelines, it is possib rotate th
pipeline with angular deflections from the coupBnwithout any necessity for additional elbows.dehre

the maximum allowable maximum deflection values.

Diameter (mm) Anglzéaggtzggg)ctlon
200 - 350 3
400 — 500 3
600 — 900 >
1000 — 1800 1
> 1800 05

Table 8: Allowable angular deflection values

e
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Before applying an angular deflection, pipe shdaddnstalled to the pipeline at a straight posititien
angular deflection should be performed.

Deflection angle

Figure 15 Angular deflection

5.5 — Flanged joints

Flanged connections are used at several condiiacts as;

--Vane and pump connections,

--At transitions between different types of pipesdh as connection of a steel pipe with a GRP pipe)
--At water tank or manhole connections.

While connecting two flanges, alignment of boltaigery important issue to avoid loading bendimgsst on
bolts. Flange thicknesses should be taken intoideration determine the size of the bolts, nutsweashers.

For tightening torques, please consult Superliirezgging teams.
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5.6 — Fitting connections

One of the most important advantages of SuperliP@Re systems is the possibility of manufacturing
project-specific custom designed fittings. HoweWitings are the most critical components of piygelines

due to the forces which occurs on fittings. If staited otherwisall Superlit fittings should be encased in

concrete Casting of concrete should be performed stegdyy and by forming layers. Fittings and pipes
should be prevented from floating during concretsting. Amount of the concrete to be casted shioaild

calculated according to the project specifications.
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5.7 — Trenching on slopes

If the slope of the trench ground is’X& higher, GRP pipes should be manufactured riigh In such
trenches, it is not suitable to use rounded graeelbedding and backfilling, since rounded graaets subjec
to washout which leads to pipe support to reduckige of Superlit for bedding and backfilling madém
sloped trenches is crushed rocks with internatifnicangle 42

The most critical issue regarding sloped pipelisgke risk of backfilling and final back fillingesion.
Therefore, erosion risk should be taken into actwdnile determining the backfill material and coropan
level. Erosion is a result of strong undergrourader flows, rain, wind and dust storms. In anyhafse
conditions, granular backfilling material shouldresistant to erosion. In some cases, methodsasidgp-rap

(big rock pieces) placing, claying, asphalt appiaracan be performed.
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6.0 - CONNECTION OF PIPES WITH RIGID STRUCTURES

The most critical issue regarding pipe and rigid&ure connection is the bending stress that neagldp
when there is a differential settlement (movembastjveen the pipe and the rigid structure. To maoage
least to lower this bending stress, short pipesilshioe used especially at connections with manhebases
and pumps. There are 2 general methods used:

a) The coupling should be casted into the rigid stieet (Coupling should be positioned inside thalrig
structure model while casting the concrete)

b) A short pipe wrapped with rubber sealing shouldibed at connections with the rigid structure to
minimize the transition effect. (Rubber sealingudtdde placed before concrete casting with a recE25
mm)

Note: While casting concrete, ensure that the ¢oggeeps its original shape (roundness). Otlsawpipe

might not slide into the coupling. Use a highfagks pipe at connections with rigid structuressute that

pipe is not subject to high deflections.

Short pipe length can be determined as 2xDN withgyer limit of 2 meters or as 1xDN with an uppenit

of 1 meter. Make sure that bedding and backfithef short pipe is compacted properly.

Concrate Chamber or Manhole

Fubber wropped
GRP Short Pipe around pips

GEFP Coupling GRF Coupling

Figure 21: Short pipe connection
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6.1 — Repair / Pipeline closure pipes

Repair and pipeline closure pipes are used undewbznditions:

a) Field hydrotesting is generally applied at cerapeline lengths, sections. To install testingsctp
the section ends, gaps are left along the pipeliRipeline closure pipes are used to close thgse ga
after field hydrotesting.

b) For faster installation, in some cases instaltasitarts from both ends of the pipeline route.th&t
junction point, pipeline closure pipes are useddamplete the pipeline.

c) Defective sections of a pipeline can be detectenohgddield hydrotesting. In some cases, these
detected parts are needed to be replaced if ther@ possibility to repair the crack with hand

lamination. In such cases, repair closure pipesiaed to close the pipeline.

Before placing the repair / closure pipe, it shdugdcontrolled whether or not both sides of theelme are at
the same level and axis. After cutting repair/ctesuipe at the required length, mechanical couplstguld
be assembled on both ends. When repair / clospeagpplaced in the gap, pipe should be aligndakton
the same level and axis with both pipeline endst &Fmore effective connection, repair / closupegength
is advised to be 20mm shorter than the pipeling.gaAfter ensuring correct alignment, both mechahic
couplings should be pulled over to the pipelinauriBy pulling over, gasket of the coupling shoudd hend.
When coupling pull over and alignment is completaalts of the mechanical couplings should be tigate

with a torque wrench at the recommended torqueevalu

Fexitde coupilng

Figure 23 : Application of repair / closure pipes
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7.0 — SITE CONTROLS AFTER INSTALLATION

7.1 — Checking vertical deflection.

Initial vertical deflection of the pipes should kept under control to reach allowable long terntieal

deflections. Vertical deflection is defined as fiex below formula:

Deflection %

Figure 24 : Vertical deflection

It is rather difficult to measure long term vertidaflections. (Long term deflections generallypegar
minimum 6 months after the completion of instatiatand in most cases it is not allowed to stogalie in
service to measure deflections). Recommended méthto measure deflections 3 days after completfon
backfilling. Deflection controls should be perfardiparallel to the progress of pipe installatidinis way it
will be easier to detect a deflection at an inisi@ge and to take immediate corrective actions.

Maximum allowable initial deflection % 2.5

Maximum allowable long term deflection % 5.0

Table 9: Allowable deflection
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7.2 — Detecting (measuring) deflection

Whenever it is possible for a person to enter alpip (which is generally valid for diameters 800rand
above) vertical internal diameter can be measuttdaraser-meter device every 3 meters. For @nall
diameters, pig method can be used. Pig is a wodiderwith a height equal to the allowable defldotertical
internal diameter. In this method, pig is pulletbtigh inside the pipeline. If the pig gets in frome end and
gets out from the other end without obstructiomtival deflection is accepted to be within the aiible

limits.

Figure 25: Pig application
Superlit emphasizes the importance of performirfgediéon measurements parallel to the installation

progress. This way it will be easier to detedeflection at an initial stage. The cost, as aslthe time

spent, for corrective actions will be much econahic

Deflection values outside of the allowable limite generally an outcome of improper backfillingan initial
deflection out of the allowable limits is detectbdckfilling should be excavated, especially botseuations
of the pipe backfilling should be controlled amdoompacted. After ensuring that pipe bottom sestare
well compacted, backfilling operation should beaated.
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After this corrective action, deflection measuretsesinould be repeated monthly. After 3 or 4 adddil
controls, if the vertical deflection stays loweath5%, corrective action can be considered as ssitde If
vertical deflection is measured as more than 5%@ninof these additional controls, corrective acsbould be

repeated right from the beginning.

7.3 — Field hydrotesting

Just like all other types of pipes, GRP pipelinesud also be tested before taking the pipeline ageration.
Field tests can be performed with water for press$ar non pressured pipelines. The purpose of field
hydrotesting is to detect any leakage points thinahg pipeline.

If the pipeline is tested as a whole, it is ratthéficult to detect exact locations of leakagessialso difficult
and costly to fill / unfill the whole pipeline. €hefore, recommended test lengths are 250-1000edlmasthe
pipeline conditions.

Below points should be checked before field hydsite:

a) Make sure that all truss blocks and rigid strucurade of concrete are completed at least 7 ddyeebe
the hydrotest. Ensure that concrete of the strasthas completed curing and structures are rdick so
b) Ensure that all testing equipment are functiondliargood condition.

c) Close and seal the ends of the pipeline sectiojesuto testing with end caps.
d) Ensure that end caps are supported with anchoesist test pressure.

For visual inspection of the couplings during hydsting, 1/3 of top of the couplings are not bdlddi
Safety precautions should be applied around thelipg if possible, tested section of the pipesheuld be
isolated from human access before starting hydro&i&er completion of the hydrotest, unfilled tepctions

of the couplings should immediately be filled witackfill material.
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Note: During hydrotesting of large diameter GRP pipeswibminal pressure 10 bars and above, couplings
might rotate. For high pressure pipelines, tessgure should not be increased if the coupling aopdeft
unfilled for visual inspection. If a coupling rdian is detected, test should be immediately stdppeupling

should be aligned and test should be repeatedtfierbeginning.

7.4 — Filling the pipeline for hydrotesting

Pipeline should be filled from the lowest pointv@g® and air should be to expelled from the higlpesit
(level) of the pipeline through air valves. Floate of filling should not exceed 5-10 % of the (hipe
nominal design flow rate. If it is not possiblefilbthe pipeline from the lowest point, additidrer valves

should be installed.

Below outlined method can be followed:

* Increase the pressure to 2 — 3 bar.
» Keep the pipeline under this pressure for 12 htmrstabilization.
» Shut off all air valves after ensuring that all igiexpelled from the pipeline.

« After stabilization period, increase the presswy bars every 30 minutes.
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« Continue to increase the pressure (as explaineceabmtil the applied pressure is 1,5 times of the
nominal operation pressure of the pipeline. (Fieldrotest pressure is defined as the 1,5 timelseof t
nominal operation pipeline pressure)

* Measure the test pressure from the lowest poititepipeline.

7.5- Allowable leakage

Most project specifications allow pressure loskeakage on a pipeline up to a certain limit. Acliog to
BS 8010: Part 2.5:1989, allowable leakage in 24$1®0.02 liter/ mm.

7.6 — Taking pipeline into operation

Following points should be considered while takiing pipeline into operation:

a) Keep filling flow rate at %5-15 of the nominal op&onal flow rate of the pipeline.

b) At pressured pipelines, ensure that distance bettveeair valves is around 500-750m.

c) Air valve diameters should be in accordance witbNI~ 1/10 or 1/15, whereas “d” represents air
valve diameter.

d) Ensure that all air is expelled from the pipeline.

e) Do not use rapid closing vanes.

f) To avoid sudden stopping and running of pumps (Wwhauses water hammer), take necessary
precautions.

g) Avoid air penetration from water intake structuntithe pipeline at gravity pressured pipelines.

h) When pipeline is discharged partially or completedypeat the steps mentioned above while re-fillifg

the pipeline.
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8.1 — Pre installation stage

8.0 — JOBSITE SAFETY PROCEDURES

a)

b)

c)

d)

)
9)
h)

8.2 — Installation stage

All site personnel should complete technical arfdtgdrainings regarding jobsite activities incladi
loading, unloading, storing and installation befaceessing to the jobsite.

“Jobsite Safety Procedures” booklet should be pexpand distributed to all jobsite personnel.
Warning labels and plates should be placed at gpite places at jobsite.

During safety trainings, prior accidents and exgrazes should be presented by pictures and video
undesired outcomes of the accidents should be esigaioh It is vital to persuade and convince jaé
personnel for the importance of jobsite safetyg@ble to enforce and apply the procedures strictly
A safety supervisor should be assigned. Respditisibi duties and authority of the safety supewis
should be clearly identified and declared to &l gite personnel.

Safety equipment such as helmets, safety shoedy spbves, etc should be provided and consigne
each site personnel with a signed receipt dectarati

Site personnel should strictly be controlled imterof utilization of the safety equipment.

Safety equipment supplied should be quality cediftby independent accredited agencies.
Periodic maintenance and controls on safety equigsrshould be performed. Old, torn out or non-
functional equipment should be replaced.

Personnel who does not obey and apply JobsiteySafetedures should immediately be discharge

from the jobsite area and pre-determined penadtiesild be exercised.

a)

b)

Safety supervisor should strictly control whethenot installation activities are performed as

described during installation trainings. If these case which needs application of a non-standarg

\*2

d to

installation procedures, such a procedure shouidlmapplied under the permission and supervision

of the Safety Supervisor.

Installation equipment should be free of damagedsidcts, and should be completley functional.
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c)

Machines and vehicles such as excavator, bulldgzader, etc should only be operated by certifiec

and licensed operators without any exception.

d) Make sure that communication system among jobsitegmnel is clear, correct, uninterrupted and ot

8.3 — While entering into a pipeline

subject to misunderstanding or misinterpretatig¢for instance, communication of a worker insice

trench, with the crane operator lowering a pipe the trench)

While entering into a pipeline for control or reppurposes, below items should be taken into cenatobn:

a)

b)

8.4 — During repairs at job site

Entrance into a pipeline should only be done wfe8 Supervisor's permission. Safety Supervisg
should evaluate all potential risks before permgttentrance. Personnel having health problems an
personnel who are not willing should not be allow@eénter into a pipeline.

If there is a necessity to perform gas and oxygealltests, such tests should be performed by
authorized and certified personnel.

If the oxygen level inside the pipeline is not stifint, entering personnel should be equipped with

oxygen tubes.

th

Personnel entering into a pipeline should be eqdppith safety equipments and should always hgve a

spare lighting.
Communication between entering team and outside seuld be clear and uninterrupted. For an

reason if communication is lost, inside team shawichediately get out of the pipeline.

a)

b)

Safety procedures exercised during installatiorukhalso be applied while removing a pipe or a

fitting from an installed pipeline.

Repairing works should be performed at a repastagjon. Boundaries of the repairing station stiopl

be clearly marked.
Any person other than authorized repair persortmalilsl not enter to the repair station.
Repairing equipment should be functional, in gooddition, clean and clear of defects.

Safety Supervisor should continuously inspectagtlon of safety equipment during repairing.
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f) Repair station environment should be clear of argsible fire risks.

g) Repair station should be equipped with fire extisgers.

If the repair should be performed inside the pipesli

h) Repairing personnel entering into the pipeline $howear isolated work suits and gas masks. If the
oxygen level is not sufficient, personnel shoulceheaipped with oxygen tubes. Sufficient ventilatiof
should be supplied to remove the dust from theliipe

1) If the repair inside the pipe should be done ath2ight or more, suitable scaffolding should be

provided.

8.5 — Storage of chemicals and raw materials

a) Chemicals and raw materials which will be usedrépairs should be stored in a closed and locked
storage room.

b) Storage room should have natural ventilation amdilshnot be subject to high temperatures.

c) Storage room should be isolated from outer sidelitions such as humidity, rain, snow, etc.

d) All chemicals and raw materials should be stordtheit original packages.

e) Storage room should be equipped with fire extingers.
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