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Analysis of Dynamic Earth Pressure on Piles in Liquefiable Soils
by 1g Shaking Table Tests

g A '  Han, Jin-Tae % A <9I’ Choi, Jung-In
7 A 3 Kim, Sung-Hwan 4 " =@ Yoo, Min-Taek
7 % Kim, Myoung-Mo

Abstract

In this study, the magnitude and phase variation of dynamic earth pressure acting on a pile in liquefiable soils were
analyzed using a series of 1g shaking table tests. In the case of a pile in dry sand, the value of the dynamic earth
pressure was the highest near the surface due to the inertia force of the upper load on the pile and it decreased as
the depth of the pile got lower. On the other hand, for a pile in liquefiable sand, the magnitude and shape of the dynamic
earth pressure were similar to those of the excess pore pressure and was largely affected by the deformation of soils.
Furthermore, the inertia force of the upper load and the dynamic earth pressure acted in opposite directions in cases
of dry sand and saturated sand where low excess pore pressure had developed. However, after liquefaction, those force
components near surface acted unfavorably in the same direction. Finally, the Westergaard’s solution was modified and

proposed as a method to evaluate the magnitude of dynamic earth pressure acting on a pile during liquefaction.
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