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Pressure up to 3000 Psi
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Fiberglass Reinforced Plastics-Pipes
GRP or RTR or RPM or GRE or FRP

Nomencleture 



FRP-Pipe Wall Construction 

Resin Glass
Fiber

Filler 



FRP-Pipe Wall Construction 

FILLER



Resin
• Provides Hardened shape & Smoothness  
• Controls Fiber Reinforcement Orientation
• Provides Corrosion Resistance, 
• Heat Resistance and Flame Resistance
Reinforcement
• Strengthens the Resin
• Provides Overall Mechanical Properties
Filler
• Inert Material 
• Provides stiffness-more vertical load capacity

FRP-Pipe Wall Construction 



Nomenclature 



FRP Fiberglass Reinforced Plastic (or Polyester)
or Fiber Reinforced Plastic (or Polyester)
(European Standards)

GRP    Glassfibre Reinforce Plastic (or Polyester)
(BS Standards)

RTRP Reinforced Thermosetting Resin Pipe

RPMP  Reinforced Plastic (or Polymer) Mortar Pipe
(American Standards)

FRE Fiberglass Reinforced Epoxy
GRE Glassfibre Reinforced Epoxy

Fiber Reinforced Plastics (FRP) 



Usage of FRP based on Resins

Properties
FRP/GRP/RTRP/RPMP
FRV/GRV/RTRV/RPMV

FRE/GRE
RTRE/RPME

Resin Polyester / Vinyester Epoxy 

Temperature Up to65 °C / 90 °C Up to150 °C

Pressure 
with Full Vac 0  to 600 Psi 0 to 3500 Psi

Can Handle
All-Moderate 

Corrosive Fluids
All-High 

Corrosive Fluids



Diameter Vs Pressure 



World Wide GRP-RTR-Pressure Vs Diameter 
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Input from well confirguration (depends on type of well production or injection) Ex: Nominal tubing size, well head, pressure string length, temperature, fluis S.G

Calculate the required max. internal pressure at critical loading conditions

Calculate the required max. external pressure at critical loading conditions

Calculate the required max. axial load at critical loading conditions

Choose the pressure series based on the well internal design pressure

Check tubing collapse rating against the actual well max external pressure

Check tubing tesnile rating (min. pipe tensile rating and joint tensile rating) against the actual well max axial laod

Satisfactory

Select next pipe series of provide custom design

Design Ready

YES

NO
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		LONG TERM PRESSURE TESTING OF AMIPOX PIPES

		n		22

		yi		= log10 of Vi, where Vi is the stress (or pressure) at failure
of Observation i; i = 1, . . . N

		xi		= log10 of ti, where ti is the time to failure in hours of Observation i; i = 1, . . .n,

		ȳ		2.279		= arithmetic mean of all yi values

		x¯		2.582		= arithmetic mean of all xivalues

		Sxy		-0.147

		Sxx		44.784

		Syy		0.251

		r		0.044		coefficient of correlation

		λ		0.0056

		b		-0.0749

		a		2.4723

		time to Failure
ti		stress
Vi		Log Time
xi		Log Stress
yi		(xi-x¯)		(yi-ȳ)		(xi-x¯)(yi-ȳ)		(xi-x¯)²		(yi-ȳ)²

		h		Mpa

		3879.1		169.9		3.5887		2.2302		1.006		-0.049		-0.0490		1.0129		0.0024

		339.8		179.8		2.5312		2.2548		-0.051		-0.024		0.0012		0.0026		0.0006

		2376.2		161.8		3.3759		2.2090		0.794		-0.070		-0.0555		0.6297		0.0049

		524.1		186.9		2.7194		2.2716		0.137		-0.007		-0.0010		0.0188		0.0001

		643.1		199.9		2.8083		2.3008		0.226		0.022		0.0049		0.0511		0.0005

		104.8		225		2.0204		2.3522		-0.562		0.073		-0.0412		0.3158		0.0054

		163.2		185.1		2.2127		2.2674		-0.370		-0.012		0.0043		0.1366		0.0001

		1.1		274.5		0.0414		2.4385		-2.541		0.160		-0.4056		6.4563		0.0255

		2610.8		159.6		3.4168		2.2030		0.834		-0.076		-0.0633		0.6963		0.0058

		14761		130		4.1691		2.1139		1.587		-0.165		-0.2618		2.5179		0.0272

		2.2		249.6		0.3424		2.3972		-2.240		0.118		-0.2650		5.0171		0.0140

		50.9		236.4		1.7067		2.3736		-0.876		0.095		-0.0829		0.7667		0.0090

		22034		133.6		4.3431		2.1258		1.761		-0.153		-0.2696		3.1003		0.0234

		22034		138		4.3431		2.1399		1.761		-0.139		-0.2448		3.1003		0.0193

		16.8		264.6		1.2253		2.4226		-1.357		0.144		-0.1950		1.8415		0.0206

		6.8		252.7		0.8325		2.4026		-1.750		0.124		-0.2164		3.0618		0.0153

		1.7		272.2		0.2304		2.4349		-2.352		0.156		-0.3668		5.5313		0.0243

		9.1		268.5		0.9590		2.4289		-1.623		0.150		-0.2435		2.6350		0.0225

		9089.3		155.7		3.9585		2.1923		1.376		-0.087		-0.1192		1.8940		0.0075

		9090.5		157.1		3.9586		2.1962		1.376		-0.083		-0.1139		1.8941		0.0068

		9090.6		157.6		3.9586		2.1976		1.376		-0.081		-0.1120		1.8941		0.0066

		11717		152.4		4.0688		2.1830		1.486		-0.096		-0.1426		2.2097		0.0092
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GRE Pressure Piping Range – Oil and Gas



Estimated Total and Yearly GRP/GRE Production

Description GRP-GRV GRE
Total Till to 2018 - Km 143900 68859
Yearly Production-Km 3509 929
GRP-GRV-Estimate based on average diameter of 900 mm 
GRE Estimate based on Average Diameter of 200 mm 
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Water 
Distribution 
Systems

Industrial 
Waste Apps. Rehabilitation 

Applications

Pressure / 
Forced Mains 
SewersWater 

Transmission 
Lines

Irrigation

Water 
Distribution 
Systems

Above 
Ground 
Piping

Water & Sewage 
Treatment 

Plants

Storm Water 
Drainage

Fire 
Fighting 
Networks

Suitable usage 
for more than 
400 Chemicals

Sewage 
Drainage

Desalination 
Plants

Drinking / 
Potable 
Water

Slurry 
Transportation 
Piping

Pipe Jacking 
& Tunneling 
Apps.

Re-lining, 
Slip-Lining 
Applications

Sub-
Aqueous 
Piping

Hydro-
electric 
Plants

Distillate 
Water 
Piping

Sea Water 
Intake & 
Outfall 
Piping

Chemical 
Plants

Special 
Applications  
& Many Other 
Apps.

Application of GRP-RTR ….



Structural Applications



GRP –RTR – Structural Application

16

 Under Ground
Above Ground
 On Ground
 Slip Lining-Jacking
 Under-On-Above Sea
 Pre Insulated Piping
 Deep Well Casing -Tubing
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Under Ground
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Above Ground
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On Ground
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Slip Lining- Jacking
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Under-On-Above  Sea
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Above Sea



On Sea



Pre Insulated Piping





Deep Wells and Tubing

Poroduct Summary 
o Temperature  -40F to 200F
o Aromatic Amine Cured Epoxy 
o Integnral Seal Loc with 2 Nylon 

Locking Keys with or with out 
Sealing O Rings 

o Nominal Pipe Lenght of 9.14 m
o DN 100 to 600 mm Diameters



Conclusions and Recommendations

• GRP –RTR is widely used in Middle East 
• It is used in all types of Applications 
• It is suitable for All Pressure up to 3000 Psi 
• Good performance since 1977  



Thank You 
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