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Abstract

A potential loss of structural integrity due to aging of nuclear piping may have a significant effect
on the safety of nuclear power plants. In particular, failures due to the erosion and corrosion defects
are a major concern. As a result, there is a need to assess the remaining strength of pipe with
erosion/corrosion defects. In this paper, a limit load solution for the eroded and corroded SA106 Grade
B pipes subjected by internal pressure is developed. based in 3-D finite element analyses, considering a
wide range of the shape of pipeline, flaw depth and axial flaw length parametrically.
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Fig. 1 Flaw shape idealization for ASME B31G
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Fig. 2 Schematic illustration of wall-thinned pipes
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Fig. 3 Finite element model for wall-thinned pipe
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Fig. 4 True stress-strain curve for SA106 Gr. B
steel tested at 316°C
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Table 1 Material Properties of SA106 Gr. B

Young's modulus 195 GPa
Poisson's ratio 0.3
Yield strength, o, 294 MPa
Ultimate strength, o, 700 MPa
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Fig. 5 Comparison of Pmax with different failure
criterion for SA106 Gr. B pipe
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