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A Study on Transverse Behavior of Lifeline Systems Due to
Liquefaction-induced Permanent Ground Displacement
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ABSTRACT

The purpose of the present study is to analyze the response of pipelines subjected to
liquefaction-induced permanent ground displacement and to discuss the failure prediction of domestic
waterway pipelines. Initially here, characteristics of liquefaction are reviewed and then permanent
ground displacement is investigated based on previous earthquake hazard cases. Next, considering
the distribution of the transverse permanent ground displacement and equivalent spring constant
effect, formulac obtained by a beam theory are established to analyze continuous pipelines. This
analysis was performed without consideration of axial effects. So the finite element analysis was
used in order to consider the axial stiffness of soil. As a result, degree of liquefaction, width of
deformed ground and axial stiffness are crucial points for evaluating the failure of pipelines
subjected to permanent ground displacement.
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