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Design of Outsourcing Pipe Fittings and Repair Test for Water Supply Pipeline
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Abstract; The concept of active repair was proposed for repair of the weak position of the
pipeline, and an outsourcing pipe fitting for reinforcement of the weak positions was designed. The two
functions of self-repair and leakage monitoring were achieved by filling the pipe fitting with absorbent
rubber and strain gauge. To verify the practical effect of the outsourcing pipe fittings, carbon steel pipe
fittings for pipe flanged joints were fabricated, and the “dynamic water” experiment was carried out.
During the test, the strain sensors were affixed to the surface of the vulcanized expansion rubber. The
obvious leakage signal could be detected within half an hour, and the expansion rubber filled in the pipe
fitting cavity could reduce the leakage rate by more than 90% within 72 hours of the leakage, indicating
that the outsourcing pipe fittings had superior performance in both leakage monitoring and self-repair.
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Fig.1 Schematics of outsourcing pipe fitting
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Fig.2 Change of rubber expansion rate with time
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Fig.3  Comparison of duration of expansion effect
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Fig.4 Renderings of outsourcing pipe fitting filled with

expanded rubber
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Fig.5 Diagram of dynamic test device
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Fig.7 Initial strain value of monitoring point at flange joint
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Fig.8 Strain value of flange sticking position in different

monitoring time
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Fig.9 Change of leakage flow of flange interface with time
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