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1. Scope 
This standard specification defines: 

• The basic principles and the information needed to design and product support systems 
for glass fibre reinforced (GRP) piping made by filament winding. 

• The minimum recommendation concerning: 

- Prefabrication 

- Assembly 

- Erection 

- Tests 

- Final document set-up related to piping installation. 

• Minimum requirements for staff qualification required to execute assemblies by adhesive 
bonding or manual lamination (in the workshop or on site) of pipes and fittings. 

2. Reference documents 
The reference documents listed below form an integral part of this General Specification. Unless 
otherwise stipulated, the applicable version of these documents, including relevant appendices 
and supplements, is the latest revision published at the EFFECTIVE DATE of the CONTRACT. 

Standards 

Reference Title 

ASTM D 1599 Standard Test Method for short-time hydraulic failure pressure of 
plastic pipe, tubing and fittings 

NF T57 900 Plastic Reinforced glass textile (SVR) Stratification - Qualification 
of “Stratificators” 

ISO 11357-2 Differential scanning calorimetry (DSC) - Part 2: Determination of 
glass transition temperature 

ISO 14692 Glass Reinforced plastics (GRP) piping 

 

Professional Documents 

Reference Title 

API SPEC 15 HR Specification for High Pressure Fiberglass Line Pipe 

API SPEC 15 LR Specification for Low Pressure Fiberglass Line Pipe 
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Regulations 

Reference Title 

Not applicable  

 

Codes 

Reference Title 

ASME B16.5 Pipe Flanges and Flanged Fittings 

ASME B31.1 Power Piping 

ASME B31.3 Process Piping 

 

Other documents 

Reference Title 

Not applicable  

 

Total General Specifications 

Reference Title 

GS EP COR 350 External protection of offshore and coastal structures and 
equipment by painting 

GS EP COR 351 External protection of structures and equipment by painting. 
Floating structures 

GS EP COR 353 Design and application of passive fire protection coatings 

GS EP COR 354 External protection of onshore structures and equipment by 
painting 

GS EP PVV 107 Piping Stress Analysis 

GS EP PVV 148 Glass - Reinforced plastic. Piping materials (Tubes and 
accessories) 

GS EP SAF 321 Fire pump stations and fire water mains 

GS EP SAF 322 Fixed fire water systems 
 

3. Design 

3.1 General principles 
Design of Glass Fibre Reinforced Plastic (GRP) piping network shall take account of the specific 
features of GRP. It shall conform to ISO 14692 part 3 & part 4, and the present specification. 
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ASME B31.3 chapter 7 describes the main rules to take account of these specific features. 

All piping with a diameter of 80 mm or above and with operating temperatures of 60°C or above 
shall be verified by a preliminary flexibility calculation as per GS EP PVV 107. Given the specific 
nature of the products supplied by each Manufacturer, these calculations shall be based on the 
specifications of the products to be installed. 

Each support shall be symbolised and marked on piping and on isometric drawings. In any 
case, the work shop shall not be in charge of the definition of supports. 

The spacing between supports shall be as defined in the documents supplied by the pipe 
Manufacturer. 

For flange connections at least one support will be needed for each length of pipe. 

When the support system already exists, it is important to ensure that no support coincides with 
a joint. 

Reference is made to GS EP SAF 321 and GS EP SAF 322 for the design of fire water systems. 

3.2 Choice of pipe Manufacturer 
Wherever possible, the type of piping and pipe and fitting Manufacturer shall be selected early 
enough in the design phase to optimise this design according to the Manufacturer's product 
characteristics. 

Since there is as yet no standardisation of products, differences exist, in particular in the 
dimensions of the accessories (bends, tees, etc.), which shall be taken into account in the lay-
out the lines.  

The pipe Manufacturer shall be involved in the design process. The pipe Manufacturer shall 
mandatorily perform stress analysis and surge analysis and approve the GRP network design 
(including pipe routing and support studies). 

3.3 Deformation - Water hammer 
Since GRP pipes are more flexible than steel pipes, they can be subject to greater oscillations.  

Risk of overpressure due to surge effect and water hammer shall be taken into account in the 
design. When such a risk exists design shall incorporate an analysis of dynamic forces. Such 
analysis shall be performed using actual characteristics of rotating (pumps…) or active 
protective equipments 

Moreover it is important to observe the appropriate engineering practices to minimise such 
water hammer. Care shall be taken in the design to avoid air pockets. Where necessary piping 
system shall incorporate a mean of limiting the risk of water hammer (surge/pressure control 
system, overpressure protection, non slam axial check valves etc.). 

3.4 Adjacent piping 
The possible consequences of accidents occurring on adjacent piping shall be taken into 
consideration when designing the layout of GRP piping. In particular, the proximity of flanges on 
steam pipelines shall be avoided since a jet of steam can irrevocably damage GRP piping. 
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3.5 Equipment vibration 
GRP can absorb without risk a certain level of vibration generated by pumps or other 
equipment. However, it is important to ensure that GRP elements are protected against 
abrasion from contact with the supports or any other objects (by the use of skidding devices, for 
example). Normally, vibrations generated in a pipe are dangerous only when their frequency 
approaches the natural frequency of the piping. This frequency depends on supporting 
structure, geometry of the pipe run, temperature, effect of mass and rigidity of the pipe. 

There are two main ways to monitor vibratory phenomena: 

• The stability of the system can be observed during the initial operational phase, and 
supports added to reduce the effects of vibration caused by the equipment. The guides 
shown in figure 4 of Appendix 1 effectively prevent the pipe from being lifted or moved 
sideways. 

• In special cases where there is an abnormal source of vibration (with ill-balanced pumps, 
for example), an elastomer expansion joint or some other means of absorbing vibration 
may be used. 

3.6 Butterfly valves 
For butterfly valves fitted between flanges, the upstream and downstream sections of piping 
must be strictly aligned (to avoid possible colliding between the butterfly trim and the flange). 
Consequently, on a horizontal line, it is essential to provide a fixed support on one side. It is 
also essential to ensure compatibility between the valve and the GRP flange surfaces which are 
often ribbed and which can cause sealing problems. 

3.7 Underground buried piping 
The fact that the pipe is subject to the external pressure of soil shall be taken into account in the 
design. 

The longitudinal elongation shall be thwarted. At specific locations such as bends, reductions, 
pipe ends where movements due to thermal expansion or cap effect could be expected, 
anchoring blocks may be necessary. 

Location of anchoring blocks shall be defined in accordance with the recommendations of the 
pipe Manufacturer and shall be submitted to the Company for approval. 

4. Design of supports 
In addition to ISO 14692 part 3 paragraph 5.3, the following requirements are applicable. 

4.1 Support systems for piping with diameters up to 40 mm 
The supports for these lines shall be defined and implemented by the Contractor directly on site, 
after approval by the Company. 

4.2 Support types 
Supports for GRP piping shall be designed to ensure that they cannot damage the piping 
elements: a 3 mm thick elastomer lining shall be inserted between the metal collars and the 
pipes. 
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Different types of support are described in the appendix; these are examples which can be used 
by adapting the dimensions. 

4.2.1 Supports with one or more degrees of freedom 
Hangers, which can move around their fixing rod, allow considerable longitudinal and lateral 
movement. It is therefore important to provide, at regular intervals, longitudinal guides to 
compensate for the effects of wind and prevent vibration in the piping. 

Fixed supports allow the pipes longitudinal and sometimes lateral movements. A steel pipe rack 
constitutes a typical fixed support which allows both longitudinal and lateral movement. A pipe 
on a support of this kind must be protected against external abrasion by appropriate skidding 
devices. 

Guides can limit lateral movements and allow longitudinal and rotational movements. Guides 
are recommended for lines subject to vertical transverse movement, for example: lines subject 
to pressure surges, frequent filling and draining, lines (particularly when empty) which can be 
raised or moved by the wind or other external forces. It is also important to use guides for the 
vertical sections. 

Light anchorages, designed solely to hold the pipe in position between parallel lines or at 
changes of direction in a free system, may be made of fixed supports. 

For bearing surfaces subject to movement, wear plates may be glued to the pipes. For 
diameters of 200 mm and above, these plates may be made of half sections of the same pipe. It 
is important that the means of abrasion protection is correctly glued or firmly secured to the pipe 
wherever it is likely that relative movement between the pipe and the support could occur. 

4.2.2 Fixed supports 
A straight line pipe is normally fixed using collars or fixing rings. The supports used in 
immobilised lines are clamps. Saddles should preferably be inserted between the pipe and the 
clamp to ensure that the pipe is not crushed when the clamp is tightened. Glued saddles may 
also be used as an immobilising key either side of an anchoring clamp. 

Guides are needed at regular intervals in immobilised systems, even though no significant 
longitudinal movement is permitted. 

Valves and pumps in a GRP piping system must be supported separately. Figure 7 in 
Appendix 1 shows how these supports should be bolted to a flange to take the weight of 
the valve, withstand the thrust and torque forces and provide earthing. 
Vertical sections shall normally be anchored using saddles or flanges attached to a guide, or a 
reinforced clamp (Appendix 1/Figure 8). 

4.3 Maximum loads on supports 
Support of concentrated loads (valves, control instrumentation, etc.) shall be specially designed. 
In particular, the piping shall not be designed to support the weights of the equipment to which it 
is connected (valves, etc., must be self-supported). 

Manufacturer's documentation provides details on this subject. 
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4.4 Layout of supports 

4.4.1 Location 
Supports allowing movement in the piping shall normally be positioned under the pipe and must 
not coincide with a coupling or bend or tee. It is essential to ensure that movement of the pipe is 
not hampered longitudinally or laterally by a flange or coupling located near the support. 

Anchor points shall be positioned on the pipe for immobilised pipelines. Apart from flanged 
joints, overhead anchorages shall be positioned on the pipe rather than on the couplings. 
Anchorages located on sections that are free to move must be positioned at appropriate points 
to control movement in the lines or changes of direction. 

4.4.2 Vertical lines 
It is important to install a support (anywhere along the piping) for any vertical section more than 
3 m high. Figure 8/Appendix 1 shows typical examples of this type of support. If the vertical 
section is supported near its base, guide collars with protecting saddles must be used, as 
shown in figure 8B. 

Vertical sections of less than 3 m may, as a general rule, be supported by the horizontal parts of 
the pipe. In all cases, as part of the flexibility study, it is essential to check the consequences of 
horizontal and vertical movements at changes of direction. 

For the vertical parts of the piping, variations in length shall be permitted by an appropriate 
support structure. 

Very high columns (suspended or riser) must be considered as special cases and be covered 
by a specific study taking into account: supporting structure, variations in length, effects of wind, 
vibration, etc. During erection, it is essential to avoid any movement due to the wind or vibration 
of the supports during polymerisation if bonded joints are executed on site. 

4.5 Anchored points 
Fixed points shall be made by adding a thickness of GRP by manual lamination either side of 
the fixed point collars after the collars have been fitted and the elastomer lining shaved flush. 
Areas to be laminated shall be unpolished first. 

Laminations may be replaced by GRP shells glued to the previously unpolished piping. 

4.6 Connection to metallic lines 
When a GRP line is connected to a metallic line, the metallic line shall be securely anchored at 
the point of connection, so that its movements are not transferred to the GRP pipeline, 
generating major stresses. 

5. Fabrication of supports 

5.1 Fabrication 
Before making the collars, the Contractor shall check that the dimensions given are compatible 
with the dimensions of the piping to be installed. 

The various supporting parts shall be deburred and shall not have any sharp edges. 
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