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Disclaimer

Although Stress Engineering Services (SES) 

will discuss specific composite repair 

systems and products today, SES does not 

endorse any particular composite repair 

system.

Users are encouraged to know and 

understand the capabilities and limitations of 

each composite repair system. SES has 

observed misrepresentation and incorrect 

distribution of technical data and information.



Todayôs Presentation

ÅBackground in pipeline evaluation and 
repairs
ÅExamples of when composites can be 

used to repair pipelines
ÅBackground on the major pipeline repair 

systems using composite materials
ÅU.S. government regulations
ÅGuidelines for repair using composites 

and test program elements
ÅRepair of dents and gouges 

(mechanical damage)
ÅLong-term performance study
ÅQuestion & Answer Session



Typical Aims of Pipeline
Repair Methods

ÅRestore strength to damaged pipes

ÅReduce strain in damaged areas of pipe

ÅSeal corroded area of pipe from further 

development of corrosion



Target Applications of Repairs

ÅGas and Liquid 

Pipelines

ÅWater Pipelines

ÅSmall Utility Lines

ÅChemical Plants

ÅGas Plants and 

Refineries



Uses of Composite Materials
(repair and structural reinforcement)

ÅMetal wall loss (due to corrosion)

ÅPlain dents

ÅMechanical damage (dents with a 

gouge)

ÅRe-rating pipeline system to achieve 

higher operating pressures

ÅCorrosion repair and replacement
¸Under insulation coating (UIC)

¸Wear-resistant coatings (e.g. saddles)

¸Underwater coatings



Types of Composite Repairs
(used to repair pipeline systems)

ÅWet lay-up systems (e.g. Armor Plate Pipe 

Wrap, Diamond Wrap, Aquawrap, Pipe Wrap A+, 

Diamond Wrap HP, I-Wrap)
¸Monolithic

¸Can be applied to non-straight geometries 

¸Versatility in range of epoxy products (e.g. 

underwater, high temperature, etc.)

ÅLayered systems (e.g. Clock Spring and 

PermaWrap)
¸First widely-used composite repair system

¸Layered repair system

¸Limited to repair of straight pipes



General Composite Discussion
Å Components in a composite 

material
¸ Fiber

¸ Matrix

Å Types of fibers (common in pipe 

repair)
¸ E-glass

¸ Carbon

Å Fiber orientations (common in pipe 

repair)
¸ Uniaxial

¸ Multi-axis (e.g. 0, 90, 45, etc.)

Å Matrix types
¸ Pre-cured

¸ Pre-impregnated (e.g. water-

activated urethane)

¸ Wet applications using resins such 

as epoxy

Photos of carbon system



Government Regulations
(from the U.S. Department of Transportation)

Page from the RSPA-98-4733 document

On January 13, 2000, Pipeline 

Safety: Gas and Hazardous 

Liquid Pipeline Repair, was 

issued by the RSPA of the 

Department of Transportation, 

went into effect.

According to this document, the 

requirement for repairing 

corroded and dents in pipelines 

is as follows,

�«�U�H�S�D�L�U�H�G���E�\���D���P�H�W�K�R�G���W�K�D�W��
reliable engineering tests and 
analyses show can 
permanently restore the 
serviceability of the pipe.


