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Proposal for evaluation model of design forcefor pile foundation against
liquefaction-induced lateral spread of sandy ground, and development of
new counter-measur es
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Abstract

The purposes of this study were to evaluate the external force acting on a pile installed in a liquefaible
sandy ground during an earthquake, as well as to propose a counter measure to reduce the effect of lateral
spread of ground induced by liquefaction. In this study, a series of shaking table tests on the liquefable sandy
ground were first performed under a 30g centrifugal gravity field. Then, a simple method was proposed to
evaluate the response of the pile installed in severely liquefied ground based on the results of these tests. In
addition, it was shown that movement of the non-liquefiable surface layer could be a major factor to in causing
damage to piles during lateral spread. Basing on this finding, counter-measures to reduce the effect of the non-
liquefiable layer were proposed. Performances of these counter measures were investigated by both centrifuge
experiments and 1g shaking table tests.
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Model Pile and Strain Gauge Arrangement
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Time Histories of Acceleration, Excess Pore Pressure
Ratio, Bending Moment of the Pile and the Ground
Surface Displacement
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Time History of the Velocity of the Liquefied Soil
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Normalized Velocity Distribution of Liquefied Soil
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Time History of Bending Strain of Piles
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Comparison of Residual Bending Strain
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