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Analysis of Failure Behavior of Pile Embedded in Liquefiable
Soil Deposits considering Buckling Instability
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ABSTRACT

Liquefaction-induced lateral spreading has been the most extensive damage to pile
foundations during earthquakes. However, a case of pile failure was reported despite the

fact that a large margin of safety factor was employed in their design. This means that
" the current seismic design method of pile is not agreeable with the actual failure
mechanism of pile. Newly proposed failure mechanism of pile is a pile failure based on
buckling instability. In this study, failure behavior of pile embedded in liquefied soil
deposits was analyzed considering lateral spreading and buckling instability performing lg
shaking table test. '

As a result, it can be concluded that the pile subjected to excessive axial loads (near
P.) can fail by buckling instability during liquefaction. When lateral spreading took place
in sloping grounds, lateral spreading increased lateral deflection of pile and reduced the
buckling load, promoting more rapid collapse. In addition, buckling shape of pile was
observed. In the case of pile buckling, hinge formed at the middle of the pile, not at the
bottom. And in sloping grounds, location of hinge got lower compared with level ground

because of the effects of lateral spreading.
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