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The oil and gas industry is increasingly accepting 
composite technology and there is no question that 
composites can, and indeed have provided 
permanent solutions for assets suffering corrosion 
and erosion. A variety of FRP composites have 
been developed specifically for these applications. 
Composites can be specifically designed to provide 
the mechanical properties required of the 
application, which along with a high strength to 
weight ratio, has made them the best choice for 
ageing equipment. 
 
 

 
 
 

 
Clock Spring, a pre-formed composite sleeve used 
to repair external defects in high-pressure 
pipelines, is an example of a successful application 
of FRP composite technology. The obvious 
benefits when compared to traditional methods of 
repair such as welded sleeves or cut out and 
replace include no hot work; no shut down costs; 
no pollution risks; no heavy equipment; quick and 
easy installation; and no pressure limitation. 
 
 
Composite Repairs For High Pressure Pipelines 
 
During 10 years of development, Clock Spring 
tested and analysed many different designs, 
rejecting certain composite architectures; fibre 
types; forms; adhesives and fillers. These designs 
and materials are now being introduced for critical 
repair. Many articles have been written detailing 
the importance of material selection, system design 
and durability testing concluding that not all 
composites are the same! 
 
 

 
 
 
Clock Spring Repair System 
 
The Clock Spring repair consists of three parts: a 
composite sleeve of unidirectional e-glass fibres 
(the strong member) and a polymer base; an 
adhesive to secure the repair; and a load 
transferring material to transfer the load from the 
defect to the composite sleeve. 
 



 
The sleeve is a composite of e-glass and polyester 
based resin pre-formed to the specific pipe 
diameter (ranging from 4” – 56” as standard). The 
sleeve is 70% glass by weight and upon installation 
gives a typical repair strength of 450Mpa (70Ksi). 
 
 
 

 
 
 
 
The adhesive is a 2-part fast curing methyl-
methacrylate. Used to bond the sleeve to the pipe 
surface and bond each layer together (8 in total, 
regardless of diameter) it has a shear strength of 
8.3Mpa (1200psi). It is unique in that the mix ratio 
can be adjusted according to the ambient 
temperature to give a curing time of 2-3 hours 
regardless of climate. 
 
The load transferring filler material is also a 2-part 
methyl-methacrylate and has the same advantages 
as the adhesive in that the mix ratio can be adjusted 
according to temperature without affecting the 
mechanical properties. Used to transfer the load 
from the defect to the composite sleeve the filler 
has a compressive strength of 55MPA (8000psi). 
 
 
Wet Wrap Vs Full Cure 
 
The advantages of wet wrap systems for irregular 
shapes and fittings are obvious, however, the glass 
to resin ratio; the degree of resin saturation; the 
fibre alignment and the tension of the repair are 
difficult to control. Even the number of wraps is a 
variable that can be changed at the location. These 
are all variables that can prove critical and affect 
the integrity of the repair. 
 
The Clock Spring system eliminates all the 
variables of the wet wrap system. The composite is 
manufactured under controlled conditions and the 
glass to resin ratio is carefully controlled and 
monitored. The unidirectional fibres are carefully 
positioned and aligned to maximise strength in the 
hoop direction and as the variables are well 

controlled, the performance of the repair can easily 
be predicted. 
 

 
 
 
Unidirectional Fibres Vs Weave 
 
Although bi-directional (or weave) alignment can 
be used to provide reinforcement in both hoop and 
axial directions tests have proven that woven cloth 
composites may not be sufficiently durable for a 
permanent repair. This is for a number of reasons. 
Firstly, woven composite has a relatively low 
modulus of elasticity; typically around 24Gpa. The 
Clock Spring modulus is 43.4Gpa and the 
minimum deemed allowable for a long-term repair 
is 34.4Gpa. 
 
 

 
 
 
Moisture absorption is a critical factor in 
determining the rate of degradation and the 



 
reduction in strength of composite materials. In a 
woven cloth, the axial weave is a direct path for 
moisture that can have a negative impact on 
durability. In fact any contaminate in the 
composite structure that allows moisture 
absorption is detrimental to durability. Long term 
testing under severe conditions (100% humidity, 
60 deg C (140 F) at pH values ranging from 4-9) 
gave Clock Spring an expected ‘service life’ of 67 
years before it would deteriorate to its minimum 
design strength of 139Mpa (20Ksi). 
 
 
Clock Spring For The Repair of Risers 
 
Clock Spring is a proven repair for transmission 
pipelines with over 100,000 units installed in over 
50 countries worldwide. It is no surprise, therefore, 
that offshore operators have shown an interest in 
this repair technology particularly on ageing assets 
where shutdown is costly and must be avoided. 
 
Riser repairs are an area where Clock Spring can 
offer significant cost savings to the operator. With 
Clock Springs’ proven and approved technology, 
its ease of installation and the other obvious 
benefits of composite repairs (such as no hot-work 
or shutdown costs) it is increasingly being used for 
such repair scenarios. 
 
To date, Clock Spring has been used to 
reinforce/repair ageing and corroded oil and gas 
risers throughout the world. Repairs been made in 
 

the relatively calm seas in the Middle East to the 
more intense areas such as the North Sea. In all 
cases the repairs have proven speedy and cost 
effective to the operator when compared to 
traditional repair methods – one asset owner in the 
Gulf of Mexico stated that the repair of 2 risers 
using Clock Spring technology saved them an 
estimated $550,000! 
 
 
Conclusion 
 
Composite repairs have proven to be a cost 
effective repair alternative that allows pipeline 
operators to respond quickly to their repair 
requirements. As they require no hot work or 
heavy equipment, they are also the safest repair 
alternative. 
 
The mechanical properties of the composite, its 
architecture and the method of installation can all 
greatly affect the integrity and lifespan of the 
repair. We can see that all repairs must be tested 
and validated independently. 
 
Clock Spring with its unidirectional glass and 
preformed sleeve has a demonstrated history of 
performance and the test data needed to satisfy the 
requirements now imposed by performance based 
codes. This is the only composite architecture that 
has been validated for effectiveness and durability. 
Remember – not all composites are the same! 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FOR FURTHER INFORMATION ON CLOCK SPRING® REPAIR SOLUTIONS CONTACT: 

Clock Spring Company, L.P. UK, 4A The Causeway, Godmanchester 
Huntingdon, Cambs, PE29 2HA, England 

Telephone: 44 1480 414703  ●  Facsimile: 44 1480 414705 
Email: sales@clockspringuk.com 

 
 


