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Numerical Simulation of Stress and Distortion for GFRP Compound Conduit
with Stainless Steel Liner
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Abstract Numerical simulation of stress and strain under working load and overload is conducted for a 200 mm
interiorl diameter compound conduit of fiberglass-reinforced-plastics with stainless steel liner. The results show that the
conduit is safe under design working pressure, and the stress, strain and radial displacement are of continuous
_ distribution at interface of crust and stainless steel liner, which guarntees continuous transfer of load at the interface.
When interior pressure of the conduit is 2.2 times of design working load, the stainless steel liner almost reaches
complete yield. However, the stress of the fiberglass-reinforced-plastics crust is far less than breaklimit, remaining
bearing capacity. The conduit can endure 7.4 times of working load before break, and this result fits well with that of the
experiment, which indicates that the conduit has good ability to bear overload, and its design safety factor is larger.
When support a 6 m length compound conduit is at 1 m from the conduit end, peak value of flexure distortion of the
conduit is at the middle and a maximum flexibility is 0.3 mm, which also accords well with that of the experiment.
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Fig.1 Structure schematic of the compound conduit
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Fig.2 FEM model of the compound conduit
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Fig.3 Strain distribution of the conduit wall
under working load (locally magnified)
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Fig.4 Stress distribution of the conduit wall
under working load (locally magnified)
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Fig.9 Stress distribution of the conduit under 2.2 times

of the working load (locally magnified)
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Fig.10 Flexure distortion at two-end support of 6 m
length conduit ( magnifaction of 500 times)
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Fig.11 Stress distribution in the part of the
maximum flexbility
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