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Abstract - Composite repair methods besides welding methods such as surfacing and sleeve
welding have been used as repair of damaged gas pipelines in foreign countries. Importance of
safety management of city gas pipelines have been emphasized recently and our own repair man-
uals and codes for repair of city gas pipelines are required. It is right time to conduct research
on the composite repair methods since the composite repair was introduced rather recently com-
pared to the welding repair methods which have been investigated for long time. In this study,
as a starting point of safety assessment of gas pipeline repaird by composite materials, structural
analysis of gas pipeline repaired by carbon fiber composite materials was conducted using finite
element analysis(FEA) method and the results was discussed.
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Fig. 1. Soil profile for analysis.

Black base Base Subbase Subgrade Residual soil
7 (tonf/m3) 2.3 23 22 2.0 1.8
E (MPa) 2.1x103 3x102 2x102 1.5x102 1.0x10
v 0.3 0.4 0.4 0.4 0.35
C (KPa) 10 1 1 0 10
@ (0) 35 35 35 40 30
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Fig. 2. FEA model.
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Fig. 3. Analysis model.

N

Fig. 4. V-notched pipe model (left: upper notch,
right: side notch).
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Table 2. Properties of prepreg (unit: GPa)

E: E, Vi2 Gi Ga3
83.6 7.1 0.32 4.7 2.0
Table 3. Laminated composite lay up
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Fig. 5. Schematic diagrams of composite lay up.
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