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Seismic response of strength composite piles in a liquefiable soil

LIU Shechuan, WANG Anhui, ZHANG Dingwen, LIN Wenli
(School of Transportation, Southeast University, Nanjing 211189, P. R. China)

Abstract: Strength composite pile is a new type of pile formed by inserting a precast concrete pipe pile into soil-
cement column. A series of shaking table model tests and finite difference analysis using FLAC3D were carried
out to examine the seismic response of strength composite pile in a liquefiable ground. The accuracy and
reliability of the numerical model were verified by the model testing results, and the effect law of diameter,
length and modulus of soil-cement columns on the seismic response of sand-composite pile-superstructure were
clarified. In addition, the anti-liquefaction performance of liquefiable ground and the bending failure of composite
piles were evaluated. Results show that increasing the diameter and length of soil-cement column can effectively
improve the seismic performance of composite pile. Increasing the shear modulus of soil-cement column to
improve the seismic performance of composite piles is limited. A large moment response may occur in the pile
near pile head or at the interface of cement-improved soil and liquefiable sand, so necessary seismic structural

measures should be considered at the part. Based on the evaluation results, the key points of seismic design for
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composite piles in liquefiable soil were proposed.

Keywords: strength composite pile; liquefiable soil; shaking table test; numerical simulation; seismic performance
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Fig. 1 Layout of test model and sensor (Unit: mm)
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Fig. 2 Numerical analysis model
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Table 3 Calculation parameters of sand and soil-cement columns
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Fig.3 Comparison between calculated and test results of excess pore pressure ratio
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Fig.4 Comparison between calculated and test results of acceleration and bending moment
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Fig. 5 Comparision of peak values of excess pore pressure

ratio under different depths and diameter ratios
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Table 4 Design parameters recommended values of composite pile in liquefiable soil
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