GENERAL TECHNICAL SPECIFICATIONS FOR GLASS
FIBER REINFORCED PLASTIC (GRP) PIPES

1 GENERAL

This specification is prepared to be used in the works carried out by the General
Directorate of State Hydraulic Works.

This specification describes the definitions, classification, technical characteristics,
inspection and testing methods, and acceptance criteria for glass fiber reinforced plastic (GRP)
pipes produced by combining glass fiber reinforcement materials, thermosetting resin,
aggregate, and other chemical additives as composite materials.

GRP pipes to be used in transmission and distribution line constructions shall comply
with the principles specified in this specification and its annexes, as well as AWWA M 45,
AWWA C 950, ASTM D 3517, ASTM D 4161, ASTM D 3839, ISO 10639, and TS EN 1796,
or equivalent standards acceptable to the Administration.

The minimum requirements for GRP pipe manufacturers are listed below: The
manufacturer shall:

1.1 Hold a valid TS EN 1796 Standard Conformity Certificate issued by the Turkish
Standards Institution (TSE), covering the pipe diameters to be supplied.

1.2 Possess ISO 9001:2008 Quality Management System, ISO 14001:2004
Environmental Management System, and BS OHSAS 18001:2007 Occupational Health and
Safety Management System certificates issued by accredited bodies.

1.3 Hold a hygiene report demonstrating the suitability of its products for drinking water,
and an equivalent compliance certificate issued by an internationally recognized body (e.g.,
NSF — National Sanitation Foundation, WRAS — Water Regulations Advisory Scheme).

1.4 Have a testing laboratory accredited by TURKAK (Turkish Accreditation Agency)
with sufficient capacity to determine the initial performance of the pipes.

1.5 Possess the necessary infrastructure to provide both theoretical and practical training
on the fundamental characteristics, storage, and installation of the pipes.

1.6 Have a field team consisting of engineers and technicians to provide training to the
contractor and Construction Audit Team at the site, answer their questions, and support during
the shipping, storage, installation, field testing, and commissioning of the pipeline.

In case of conflict between the various standards and the principles given in this
specification, the Administration is free to decide which principle shall be applied first.

Documents and catalogs showing the compliance of pipes with relevant standards shall
be submitted to the Construction Audit Officer.



For each pipe, the manufacturer shall maintain a record indicating the production date,
production number, and the results and reference values of all tests performed. A copy of this
record shall be attached to the payment document.

During the installation of the pipes in the field, a specialist from the manufacturer shall
continuously supervise the work and submit a report of the findings to the construction audit
officer of the Administration. Any work identified as nonconformant by this specialist shall be
immediately rectified by the construction audit officer in accordance with the provisions of the
contract and the specification.

All workers who will carry out the pipe installation work for the contractor shall undergo
theoretical and practical training on the basic characteristics, stacking, and installation of pipes
at the pipe manufacturer's facilities for a period of not less than five days, and documentation
confirming that this training has been completed shall be submitted to the construction audit
officer. If deemed necessary, a technical staff member of the Administration may also
participate in this training. The cost of this training will be borne by the contractor.

2 DESCRIPTIONS

2.1 Glass Fuse

A reinforcement material made of E or ECR glass, consisting of continuous glass fibers
coated with a suitable binder and arranged in parallel to each other, then wound into a roll (TS
EN 1796, Article 4.2.2).

2.2 Cropped Glass Fiber

A glass reinforcement material made from E or ECR glass, consisting of glass fibers
cut and chopped into lengths of 25-60 mm for use as a reinforcement material (TS EN 1796,
Article 4.2.2).

2.3 Woven Glass Fabric

A reinforcement material made by weaving glass rovings at intervals in a mat-like
pattern (TS EN 1796, Article 4.2.2).

2.4 Surface Veil

A reinforcement material made of glass fiber and/or polyester, with a surface weight of
15-30 g/m?, used to reinforce primer layers that provide chemical resistance on surfaces, when
necessary.

2.5 Primer Layer

A layer applied on the surfaces of GRP pipes and fittings that come into contact with
fluids and/or corrosive environments, which enhances chemical resistance. This layer consists
of either pure resin or resin reinforced with glass fibers and a surface veil (depending on the
service conditions, this layer may also be made of a thermoplastic material).



2.6 Resin

Unsaturated thermoset polyester or vinyl ester resin. It shall comply with TS EN 1796,
Article 4.2.3.

2.7 Glass Seal

A reinforcement material produced by chopping continuous glass fibers into 40-50 mm
lengths, distributing them homogeneously to form a mat, and pressing them with a suitable
binder.

2.8 Aggregate

In GRP pipe manufacturing, inert materials such as silica sand, used to enhance hardness
performance, shall not exceed a particle size of 2.5 mm or 1/5 of the total wall thickness of the
pipe or fitting, whichever is smaller (TS EN 1796, Article 4.2.4).

2.9 Additives

Materials used in the manufacturing of GRP pipes and fittings to harden the resin,
provide coloration, and enhance other physical and chemical performance properties.

2.10 Nominal Pressure (PN)

The maximum pressure level at which an GRP pipe can be used, calculated by the
manufacturer based on a service life of 50 (fifty) years.

2.11 Nominal Stiffness (SN)

The stiffness of a pipe is the peak lean on strength that determines its resistance to natural
soil and backfill materials, static and dynamic loads such as traffic, and negative pressures
(vacuum).

3 FITTINGS

The pipe shall be equipped with a leak-proof joint designed to meet the required
operating conditions. Joints shall be flexible or rigid, and capable of withstanding axial stress
forces in accordance with the design criteria (shall comply with TS EN 1796, Article 4.7.2).

All fittings shall be manufactured at the producer's facility; no on-site fabrication shall
be performed. Elbows and T fittings with a diameter of 3000 mm or greater may be fabricated
on-site by the manufacturer’s own team

For each fitting, the manufacturer shall maintain a record indicating the production date,
production number, and the results and reference values of all tests performed; a copy of this
record shall be attached to the payment document.



3.1 Classification of Fittings:

Fittings shall be classified according to the material used and their function.

3.1.1 Classification by Material Used:

- Fittings made of glass fiber reinforced plastic
- Fittings made of materials other than glass fiber reinforced plastic

3.1.2 Classification by Function:

3.1.2.1 Coupling:
A fitting that enables the flexible connection of plain-end pipes with each other or with
special pipe fittings.

3.1.2.2 Elbow:
A fitting used to change the direction of the pipeline.

3.1.2.3 Reduction:
A fitting used to reduce the diameter of a pipe.

3.1.2.4 T Fitting:
A fitting used to branch the pipeline.

3.1.2.5 Flange:
A fitting used to connect two pipes together using bolts and nuts.

3.2 Classification of Connection Methods:

Connection methods are divided into two categories: adhesive and mechanical.

3.2.1 Adhesive Connection Methods:

3.2.1.1 Adhesive Socket Connection Method:
A connection formed by bonding the socket of one pipe to the spigot end of another
pipe using a suitable adhesive.

3.2.1.2 Fiberglass Reinforced Coating Welded Connection Method (Laminated
Connection):
A connection made by placing two pipe ends face to face and covering them with glass
fiber and thermoset resin of sufficient width and thickness to provide the required
strength.

3.2.2 Mechanical Connection Methods:

3.2.2.1 Flanged Connection Method:
A connection formed by aligning flanges made of fiberglass reinforced plastic, laminated
onto the pipes by hand lay up, and joining them with bolts, nuts, and a gasket.



3.2.2.2 Coupling Connection Method:

A connection formed by flexibly joining plain-end pipes within a coupling. The inner
surface of the coupling shall be lined with an elastomeric gasket of 60 + 5 Shore A
hardness. The gasket shall be monolithic and integrated with the body, covering at least
85% of the coupling width. It shall include a central stopper rib, positioned along the
inner circumference of the coupling, with a dimensional tolerance of +1 mm relative to
the pipe wall thickness, to prevent contact between the two pipe ends. Separate sealing
ribs shall be provided on both sides to ensure leak-tightness.

3.2.2.3 Gasketed Socket Connection Method:
A flexible connection formed by inserting the plain end of a pipe into the socket of
another pipe using a gasket. The groove for placing the elastomeric gaskets may be
located either in the socket section or on the plain end of the pipe.

4 CLASSIFICATION

4.1 Based on Pressure

GRP pipes shall be classified according to the following nominal pressure values:
PN (bar); 4, 6, 10, 16, 20

4.2 Based on Stiffness

GRP Pipes shall be classified according to the following nominal stiffness values: SN
(N/m#); 5.000, 10.000

5 MANUFACTURING METHOD

GRP pipes can be manufactured by the centrifugal casting method, in which materials
are fed into a rotating mold and compacted by centrifugal force, or by the continuous filament
winding method.

5.1 Filament Winding Method

Pipes manufactured with the continuous filament winding method consist of three main
layers:

5.1.1 Inner Surface - Primer Layer

A resin-rich layer with a minimum thickness of 1.0 mm shall be formed on the inner
surface of the pipe.

5.1.2 Strength Layers

In this section, strength layers shall be applied in accordance with the manufacturer’s design.



5.1.3 Outer Surface Layer

A resin-rich layer with a minimum thickness of 0.2 mm shall be formed on the outer
surface of the pipe.

5.2 Centrifugal Casting Method

Pipes manufactured with the centrifugal casting method consist of three main layers.
5.2.1 Outer Surface Layer

On the outer surface of the pipe, a resin-rich layer with a minimum thickness of 0.2
mm, mixed with sand to protect the pipe against ultraviolet radiation and impact, shall be
applied.
5.2.2 Strength Layers

This section contains ten strength layers designed according to the service conditions
of the pipe.

5.2.3 Primer Layer

On the innermost surface of the pipe, a layer of special flexible pure resin with a
minimum thickness of 1.0 mm shall be applied.

6 TECHNICAL SPECIFICATIONS

6.1 Length

Unless otherwise specified, fiberglass reinforced plastic pipes shall have a maximum
nominal length of 6 meters.

The tolerance on the laying length of the pipe shall be +60 mm. The manufacturer may
supply pipes up to 10% of the total quantity in each diameter with lengths shorter than the
nominal pipe length. In this case, the actual length of the pipe shall be marked on the pipe itself.

6.2 Surface Quality

Pipes and fittings shall be free from defects such as notches, holes, cracks, depressions,
foreign materials, air bubbles, and areas with insufficient resin that could affect the strength or
operational performance of the products. On the inner surface of the pipe, depressions exceeding
the following depths shall not be present, nor shall any glass fibers protruding through the

surface be found: 1 mm for DN 300-500, 2.2 mm for DN 600-1400, 2.7 mm for DN 1500—

2400, and 3.2 mm for DN 2500-4000.

6.3 Nominal Diameters

GRP pipes shall be manufactured in the nominal diameters permitted by this
specification and within the tolerances specified in TS EN 1796, Article 5.1.1.



6.4 Wall Thickness

The minimum wall thickness of GRP pipes shall not be less than the value declared by
the manufacturer.

6.5 Pipe End Uniformity

The uniformity of GRP pipes shall comply with the tolerances specified in ASTM D
3517-06, Article 6.2.4.

6.6 Leak Tightness

All GRP pipes shall undergo a damage-free leak tightness test at the pressures specified
in Table 1 for a duration of 30 seconds at the factory, and any leakage or sweating shall be
observed.

6.7 Inner - External Diameter

GRP pipes shall be manufactured in accordance with the internal or external diameter
series. Pipes manufactured according to the internal diameter series shall comply with TS EN
1796, Article 5.1.1.3.2 for their internal diameters, while pipes manufactured according to the
external diameter series shall comply with Article 5.1.1.3.3 for their external diameters.

7 INSPECTION AND ACCEPTANCE CRITERIA

GRP pipes shall be manufactured in accordance with this specification and marked in
accordance with TS EN 1796, Article 5.3. The surface appearance of GRP pipes shall also
comply with the specification.

For pipe testing, every 50 pipes of the same class, nominal pressure, and size shall be
considered a batch. One sample shall be taken from each batch.

The sample shall first undergo a leak tightness test in accordance with Article 7.1, and
thereafter the following samples shall be taken from this pipe:

One sample for the stiffness test,

Three samples for the hoop tensile strength test,

Three samples for the axial tensile strength test.

The hoop and axial tensile strengths shall be determined by calculating the averages of
the test results obtained.

If the required strength values are met as a result of the tests, the batch shall be
accepted. If the required strength values are not met, the batch shall be rejected. The serial
numbers of the pipes in the rejected batch shall be recorded in a report, and the corresponding
pipe records shall be submitted to the Administration.



7.1 Leakage Test

For the leakage test, GRP pipes shall be placed in the hydrostatic pressure testing device
in a manner that does not impose axial loads. The test sample shall then be filled with water to
completely remove the air inside, and its ends shall be sealed in a leak-proof manner. The
internal pressure shall be increased until the test pressure specified in Table 1 is reached, at a
rate not exceeding 1 atmosphere per second. The pipe shall be held at this internal pressure for
at least 5 minutes, during which any seepage, leakage, or wetting shall be observed. There shall
be no seepage, leakage, or wetting on the pipe surface.

Table 1 — Factory Test Pressure Values for GRP Pipes

Pressure Class (bar) Leakage Test Pressure (bar)
(nominal pressure)

4 6

6 9

10 15

16 24

20 30

7.2 Hoop Tensile Strength Test

The hoop tensile strength test shall be carried out in accordance with TS EN 1796,
Avrticle 5.2.6. The resulting hoop tensile strength (hts) shall be equal to or greater than the value
obtained from 0.20 x (PN x DN).

PN: Nominal pressure in bar (bar), DN:
Nominal diameter in millimeters (mm)
hts: Minimum hoop tensile strength value measured in N/mm

7.3 Axial Tensile Strength Test

The axial tensile strength test shall be performed in accordance with TS EN 1796,
Article 5.2.5. The resulting force per 1 mm of the pipe circumference (N) shall comply with
the values specified in TS EN 1796, Table 13.

7.4 Stiffness and Deflection Test

The stiffness test shall be performed on a pipe sample 300 = 15 mm in length in
accordance with TS EN 1796, Article 5.2.1.1, by applying a deflection of 2.5-3.5%. The
resulting value, measured in N/m?, shall not be less than the minimum nominal stiffness
value.

The deflection test shall be conducted in accordance with TS EN 1796, Article 5.2.3.3.
The deflection value shall be measured as the ratio of the minimum deflection to the pipe
diameter without any visible damage to the pipe, and shall not exceed the values specified in
Table 2.



Table 2 — Permissible Minimum Deflection Values According to Nominal Stiffness

Nominal Stiffness, SN (N/mm?) | 5,000 | 10,000
Initial Deflection Rate (%) 18.9 15.0
Long-Term Deflection 11.3 9.0

7.5 Factory Production Control Tests

During the manufacturing of GRP pipes, the tests listed below shall be performed
periodically at the specified frequencies:

The leakage test will be applied as described in Article 7.1.

The hoop tensile strength test shall be performed at least once for every 50 pipes.
The axial tensile strength test shall be performed at least once for every 50 pipes.
The stiffness test shall be performed at least once for every 50 pipes.

The surface hardness test shall be performed at least once for every 50 pipes. When measured
as specified in ASTM D 2583, the surface hardness value for pipes manufactured by the
continuous filament winding method shall be a minimum of 40 Barcol.

The Administration may, if it deems necessary, request all required tests to be
performed at another independent testing laboratory.

8 General Delivery Conditions for GRP Pipes

8.1 Marking of Pipes and Special Fittings

The manufacturer shall inscribe the information listed below on every pipe, coupling,
and special fitting with indelible paint.
DSI logo
Name of the project
Nominal diameter (DN)
Nominal pressure (PN)
Nominal stiffness (SN)
Manufacturing date
Manufacturing number
Length
Mark indicating a passed quality control inspection
Manufacturer's Logo and/or Trademark

8.2 Surface Appearance of GRP Pipes

The surfaces of the pipes shall be free from the following:

Glass fibers that are loosely attached to the GRP pipe surface or hanging out of the pipe,
not saturated with resin

Resin or filler sand accumulations,

Unwetted glass fibers



Additionally, the pipes shall also be free from the following:
Delamination within the wall of the GRP pipe,
Impact cracks, typically star-shaped.

On the inner surface of the pipe, depressions exceeding the following depths, as well as

glass fibers protruding through the surface, shall not be present: 1 mm for DN 300-500, 2.2 mm
for DN 600-1400, 2.7 mm for DN 1500-2400, and 3.2 mm for DN 2500-4000.

9 CONSTRUCTION OF PIPE LINES

9.1 General

GRP pipes subject to special testing, which are to be used in pipelines, shall be installed
and tested in accordance with the principles specified in this specification.

The works to be carried out in the construction of pipe lines include the shipping, loading,
and unloading of pipes; excavation and backfilling of pipe trenches; laying and jointing of pipes,
along with all associated excavation and backfilling works; construction of hydraulic structures;
procurement and installation of special fittings, valves, and equipment; testing of the completed
pipelines, including pipe joints as specified in the specifications and other contract documents;
construction of thrust blocks where required; and other works necessary for the commissioning
of the pipelines.

9.2 Stakeout

Stakeout works shall be carried out in accordance with the General Technical
Specification for Mapping and Map Data Production of the General Directorate of State
Hydraulic Works (DSI).

9.3 Excavation Works

Excavation works shall be carried out as specified in the Technical Specification for
Excavation Works of DSI.

The minimum trench width shall comply with Table 3.

Table 3 — Minimum Trench Width

Pipe Minimum trench width
Diameter (mm) (mm)
DN <450 Pipe Diameter + 2 x 300
450 <DN <1000 Pipe Diameter + 2 x 400
1000 < DN <2800 Pipe Diameter + 2 x 500
DN > 2800 Pipe Diameter + 2 x 600

The section of the trench excavated along the pipe route shall be no more than 500 m
ahead of the location where the pipe is being installed.
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Table 4 — Soil Groups

Soil | Coarse grained (non-cohesive) Cohesive Modulus of Elasticity
group ' Number of Definition qu kPa Definition (Msn) MPa
Impact
1 > 15 Dense > 200 Very Stiff 34.5
2 8-15 Slightly dense | 100 - 200 | Hard 20.7
3 4-8 Unstable 50 - 100 Medium 10.3
4 2-4 25-50 Soft 4.8
5 1-2 Very Unstable| 13-25 Very soft 1.4

*Standard Penetration Test (SPT) in accordance with ASTM D1586

In weak areas of the trench bottom where the natural soil structure can be classified as
Soil Groups 5 and 6 in Table 4, the trench may be excavated up to a width of three times the
nominal diameter to ensure adequate lean on strength.

In unsteady soils where groundwater level is high, excavation walls shall be supported
with proper and adequate shoring.

9.4 Trench Backfill

In pipeline installations, a bedding layer of at least 15 cm in height shall be provided at
the trench bottom for the pipes, depending on the soil conditions. Over the bedding layer, a
haunching layer shall be provided from the pipe bottom up to a height equal to 0.15 times the
pipe diameter. An initial backfill layer shall also be provided up to 30 cm above the top level
of the pipe. Over the initial backfill, the top layer backfill shall be placed up to the natural
ground level.

The bedding, haunching, and initial backfill shall consist of crushed stone/gravel
containing less than 15% sand, with a maximum of 25% passing through a 9.5 mm sieve and
not exceeding 5% silt and clay by weight.

Gravel or crushed stone conforming to the values specified in Table 5 shall be used as
backfill material.

Table 5 — Material Grain Sizes

Pipe Diameter Maximum gravel or crushed
(mm) stone particle size
<450 13 mm
450 — 600 19 mm
600 - 900 25 mm
900 - 1200 32 mm
> 1200 38 mm

The bedding, haunching, and initial backfill shall be compacted until achieving a
minimum relative density of 70% (Figure 1). This control shall be performed along the pipeline
every 250 m and for each compacted layer throughout the trench depth.
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Figure 1 — Trench Typical Section for GRP Pipe
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: Normal backfill, free of uncompacted large stones and soil masses.

2 - BEDDING, HAUNCHING, AND
INITIAL BACKFILL LAYER : Crushed stone or gravel containing less than 15% sand,

with a maximum of 25% passing through a 9.5 mm
sieve and not exceeding 5% silt and clay by weight. The
backfill shall be compacted until achieving a minimum
relative density of 70%.

3 - TRENCH FOUNDATION : If the trench bottom consists of weak soil (unstable,

marshy, or swelling), at least 20 cm shall be excavated
and backfilled with rock or rock fines, compacted until
reaching 70% proctor density.

H1 = Trench depth (cm)
H2 = Distance between pipe top elevation and natural ground (cm)

D = Pipe inner diameter (cm)

2 o = Bedding Angle in Degrees
y = Bedding + haunching layer height

If D <1000, theny =0.30 m; If D= 1000, theny =15+ 0.15x D

B = Trench width (cm)
ForD<450 mm,B=D + 2 x 30

For450 <D <1000 mm,B=D +2 x40

For1000<D <2800 mm,B=D +2 x 50
ForD>2800mm,B=D+2 x 60
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Figure 2 — Typical Cross-Section of GRP Pipes in the Same Trench
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The trench width "B" shall be as specified in
the notes section.

Figure 3 — Typical Cross-Section of GRP Pipes at Intersecting Lines
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In weak areas of the trench bottom where the natural soil can be classified as Soil Groups
5and 6 in Table 4, the trench foundation shall be formed by placing rock or rock fines beneath
the bedding layer. The thickness of the trench foundation layer to be constructed shall not be
less than 20 cm.

In soils with groundwater, dewatering shall be carried out and the necessary technical
conditions ensured before starting the backfilling and compaction process.

In weak areas where the groundwater level is high and the soil can be classified as Soil

Groups 5 and 6 in Table 4, the entire trench surface shall be wrapped with geotextile material
up to the top level of the initial backfill (Figure 4).

Figure 4 — Typical GRP Pipe Cross-Section for Soil Groups 5 and 6
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The final layer backfill shall be placed using excavated material that does not contain
stones or rock fines larger than 20 cm.

In areas subject to traffic loads, construction shall be carried out according to the
minimum backfill depths specified in Table 6, using backfill material with a minimum modulus
of 6.9 MPa.

Table 6 — Traffic Load (Wheel) — Minimum Backfill Height Above Pipe

Type of Load Wheel Load Backfill Height
(KN) (meter)
AASHTO H 20 (20) 72 1.0
Cooper E 80 Railway 3.0

In soils with groundwater, a buoyancy analysis shall also be conducted, and the backfill
heights above the pipe shall be determined accordingly. In such cases, the greater backfill height
shall be adopted.
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At road crossings and along pipe routes subject to traffic loads, the final layer backfill above the
pipe shall be made of crushed stone material and compacted, and the pipe stiffness (SN) shall be at least

5,000 N/m?.

9.5 Loading, Unloading, and Stacking of GRP Pipes

During the loading and unloading of GRP pipes, fabric slings appropriate for the weight
of the pipes shall be used. During unloading, a control rope shall be attached to one end of the
pipe, and the pipe shall be lowered under controlled supervision. Chains or steel cables shall
not be used during loading and unloading. Pipes shall not be shipped by passing a rope through
their interior.

When stacking pipes, timber blocks appropriate for the pipe weight and of dimensions
sufficient to prevent contact with the ground shall be used, and the stacks shall be secured with
triangular wedges or spanzet straps to prevent collapse due to vibrations. When storing pipes,
to prevent damage, the stacking shall be as follows according to pipe diameters:

DN 300-DN 500: maximum 5 layers,

DN 600-DN 900: maximum 4 layers,

DN 1000-DN 1300: maximum 3 layers,

DN 1400-DN 1900: maximum 2 layers,

DN 2000 and above: single layer only.

When stacking, three equally spaced timber supports shall be placed between two pipes
to distribute the weight applied to the lower pipe.

Pipes of different diameters shall not be nested inside one another during stacking.
Shipping of pipes shall be carried out in accordance with the stacking principles.
However, when shipping pipes of different diameters in a stacked arrangement, only the bottom

row of pipes may be nested inside one another.

When nesting pipes of different diameters, necessary precautions shall be taken to
prevent scratching of the inner surfaces and to ensure that the nested pipes do not move.

The storage area shall be leveled and cleared of sharp-edged gravel and rocks.

Before installation, appropriate measures shall be taken to prevent pipes from
deforming due to prolonged exposure to sunlight at the construction site.

9.6 Installation Method of GRP Pipes

9.6.1 Pre-Installation Inspection of Pipes
Before handling into the trench, pipes and fittings shall be inspected, and their interiors and

exteriors shall be cleaned; any damage sustained during shipping, loading, or unloading shall
be identified.
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9.6.2 Pipe Handling into The Trench

The equipment and tools used for handling the pipe into the trench shall be selected to
allow the pipe to be lowered in a balanced and horizontal position, preventing impacts with the
sides and edges of the trench. Materials such as chains, steel cables, or similar items that could
damage the pipe shall not be used during shipping. Pipes shall not be shipped by passing a rope
through their interior.

9.6.3 Installation of GRP Pipes

Pipe installation shall be carried out from upstream to downstream, following the
trench excavation at most 500 m behind.

At locations where GRP couplings will be installed, recesses shall be made to allow the
couplings to rest properly along the pipe. Pipes to be installed shall be aligned end-to-end on
the same axis and lowered into the trench. Specially prepared clamps for this purpose shall be
installed so that, on a coupled pipe, they remain behind the coupling, and on an uncoupled pipe,
they shall be positioned considering the section where the pipe will enter the coupling. The
groove in the inner surface of the coupling, where the gasket is seated, shall be cleaned to ensure
no dust or dirt remains. The gasket shall be correctly placed in its groove, taking into account
the proper orientation of the gasket. After thoroughly cleaning the end of the pipe to be installed,
a plant-based lubricant or castile soap shall be applied to the inner surface of the coupling and
the pipe end to facilitate smooth insertion of the pipe into the coupling.

The joining of pipes shall be performed using appropriately rated fabric slings attached
to the pipe body, or by securing hold-down apparatus to the clamps. With the aid of these hold-
down apparatus the pipe shall be inserted into the coupling until it rests against the stopper
located in the middle of the coupling. The recesses shall be supported with bedding material
(Figure 5).

Figure 5 — Bedding Backfill
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Incorrect Bedding Support Correct Bedding Support

The hold-down apparatus and clamps shall be removed in sequence, and the undersides
and sides of the pipe shall be supported with haunching material to form proper haunching.
The haunching material shall be tamped with a wooden rod (such as a shovel handle) to
eliminate any voids (Figure 6).
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Figure 6 — Rodding of Haunching Material
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Improper Haunching Fill

The initial backfill around the pipe shall be placed across the full width of the trench in
layers not exceeding 30 cm, ensuring that both sides of the pipe are filled simultaneously and
to the same height. Each layer shall be compacted by hand rodding or with a mechanical
tamper to provide a firm and uniform support, after which the next layer shall be placed.

The compaction level of bedding, haunching, and initial filling materials shall comply
with the Proctor value specified in the project and in this specification. Proctor measurements
of the bedding, haunching, and initial filling materials shall be carried out for each layer placed
and compacted, provided that the thickness does not exceed 30 cm along the pipe diameter and
100 m along the pipe length.

The final layer backfill shall not be placed before the inspection of all pipes, other
installations, and compaction of backfills has been completed by the Administration.

For coupling connections, the permissible angular deflection values according to pipe
diameter are given in Table 7.

Table 7 — Permissible Angular Deflection for Coupler Connections (PN < 16 bar)

Pipe nominal diameter (mm) | Angular deflection (degree)
DN <500 3.00
600 < DN <900 2.00
1000 < DN < 1800 1.00
DN > 1800 0.50

For installed and fully covered pipes, the maximum initial deflection shall not exceed
3 % of the pipe diameter for all soil types and stiffness classes. The long-term deflection shall
not exceed 5 % for pressure pipelines and 6 % for non-pressure pipes.

For pipeline sections with a slope greater than 20 degrees, ribs (collars or bands) shall
be provided.

According to the as-laid pipe records, the installation lines and kilometers of each pipe
shall be documented in an official record.

9.6.4 Rigid Connections and Thrust Blocks in GRP Pipes
In GRP pipe lines, at transitions between different natural soil types (e.g., from rock to alluvial

soil), in reinforced concrete thrust blocks for all fittings (elbows, tees, reducers, wyes, etc.), in
rigid connections within hydraulic structures,
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and in flanged or other non-flexible connections,
short pipe lengths shall be selected as follows:
Minimum: 1 m or less than 1 X DN
Maximum: 2 m or less than 2 x DN

Elbows, tees, reducers, wyes, and other fittings shall be anchored with reinforced
concrete thrust blocks.

The thrust blocks shall fully enclose the GRP fitting, leaving at least 2.5 cm of the
coupling exposed, and shall prevent any movement of the fitting (see Figure 7).

Figure 7 — Coupling embedded in

concrete Max. 25 mm

Short pipe : AT

Minimum: 1.0 m or less than 1.0 x DN

Maximum: 2.0 m or less than 2.0 x DN | Concrete
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Well-compacted crushed stone or gravel

Standard Connection - Coupling embedded in concrete

9.6.5 GRP Pipeline Hydrostatic Pressure and Leakage Test

Hydrostatic pressure test shall be conducted regularly during installation. The section of

the installed pipeline to be tested shall be subjected to the hydrostatic test between two line shut-
off valves, if present; if no shut-off valves exist, the test section shall not exceed 2 km in length.
However, there shall be no pipes of different pressure classes within the section subjected to the
hydrostatic test.

Before starting the test, the following checks shall be carried out in the order listed to
ensure that the section to be tested has been correctly installed:

All fittings shall be checked again to ensure that they are correctly installed.

The pipeline shall be secured in place and correctly anchored with a thrust block or
other anchors.

Flange bolts shall be tightened to the specified torque values.

Pipeline backfill shall be completed.

The maximum deflection value of the pipes shall not exceed the values provided in
Article 9.6.3.

Pumps and valves to be used for testing shall be anchored.
In the line under test, the end point of the pipe will be supported to prevent axial
movement of the pipe.
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Pipeline will be filled with water after opening of sluice valve on air valves.

The installed pipeline shall be filled with water at a flow rate of maximum 1/10 of the
line flow rate. During the filling of the pipeline with water, it shall be checked whether all air
in the line can escape through the air valves; if any non-functioning air valve is detected, water
supply to the line shall be stopped, the malfunctioning air valves shall be made operational, and
then water filling of the line shall resume.

Two manometers shall be installed at the point in the pipeline where the highest pressure
is expected (the lowest elevation) during the test.

The pressure in the pipeline shall be gradually increased.

The leakage test for the pipeline section in the field shall be conducted using the greater
of 1.5 times the maximum operating pressure or the maximum static pressure. After reaching
the test pressure, the pipeline shall be observed under this pressure for at least 4 (four) hours.

For this test to be considered acceptable, there shall be no water leakage in the pipes,
special fittings, armatures, or any type of connection.

If any water leaks (dripping, seepage, etc.) are detected during the test, the test shall be
paused, and the pipeline shall be gradually drained to ensure no water remains. The section of
the installed pipeline to be tested shall be divided into shorter segments, and after all leaks are
completely repaired, the test shall be repeated.

At the end of the test:

a) If the pressure drop does not exceed 0.25 bar, and

b) If the inspection of the pipeline shows no movement due to insufficient support,
anchorage, or no signs of potential future displacement that could cause leaks, the test shall be
considered satisfactory.

If the pressure drop exceeds the allowable value, factors such as temperature differences,
pipe expansion, and trapped air shall be checked. The pipe may expand under pressure.
Therefore, the amount of water supplied to the line shall not exceed losses due to expansion.

The results of the test shall be recorded in a document titled “HYDROSTATIC
PRESSURE AND LEAKAGE TEST REPORT” and attached to the payment document.

Air pressure and air tightness tests shall not be performed.
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HYDROSTATIC PRESSURE AND LEAKAGE TEST REPORT

Report Number
Employer’s name
Contractor’s name
Construction Name
Tested section’s ;
Pipeline Name :
Start: Km:
End: Km:
Length (m) :
Material of Manufactured Pipe :
Pipe Manufacturer Company Name :
Nominal Diameter of Pipe Used for Test Pressure Selection :
Maximum static pressure :
Maximum operating pressure :
Method of pipe connection :
Number of pipe joints :
Type and Number of Armatures :
Type and Number of Fittings :
Location of Manometers (Distance from start), Km :
Location of Lowest Point in Tested Section (Distance from start), Km :
Test Pressure to be Read on Pressure Gauges (After 4-Hour Duration):
Sketch of Pipe Section to be Subjected to Internal Pressure Test:

A
Km: Km:
Km:
Air Temperature | Water Pressure
Record Table: Date Hour [(,C) Temperature (oC) (kglcm2)
Start of Test

After 1st Hour

After 2nd Hour

After 3rd Hour

After 4th Hour

Observations During the Test;

a) At the end of the period, the manometer at the lowest point recorded ... kg/cm?.
Accordingly, a decrease of ... kg/cm? was detected on the manometer. This value is within
the acceptable limits according to the standards.

b) Pipes and fittings:

c) Pipe joints:
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¢) Fillings and anchors;
d) Other;

Evaluation:

Test Conducted By:

Name Surname Title Signature

Administration

Administration

Contractor’s Representative

This report, consisting of 2 (two) pages, was prepared in 5 (five) copies on ... (date).
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