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Cyclic Deformation Behavior and Buckling of Pipeline With

Local Metal Loss in Response to Axial Seismic Loading
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5 Conclusions

In order to establish a method for evaluating the integrity of
buried pipelines with local metal loss subjected to seismic motion,
axial cyclic loading experiments for pipes and finite-element anal-
yses were conducted. Based on this study, the following conclu-
sions were obtained.

(1) As cyclic loading progressed, the displacement shifted to
the compression side due to the formation of a bulge, result-
ing in the buckling of the pipe after several cycles.

(2) A finite-element analysis method was developed that simu-
lates cyclic deformation behavior, including the number of
cycles until buckling. A combination of kinematic and iso-
tropic hardening components was used to model cyclic ma-
terial properties. These components were obtained from
small specimen tests that consisted of a monotonic tensile
test and a low-cycle fatigue test under a specific strain am-
plitude. It was clarified that the difference in the strain am-
plitude on the low-cycle fatigue tests, which were used to
obtain the kinematic hardening components, does not have
an effect on cyclic deformation behavior.
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