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Seismic response analysis of pile groups in liquefiable foundations

LIU Xing, WANG Rui, ZHANG Jian-min
(The State Key Laboratory of Science on Water and Sand and Hydropower Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The seismic analysis of pile foundations in liquefiable ground is an important subject in geotechnical earthquake
engineering. A computational model of a 3x5 pile group is established in OpenSees FEM program, and considering soil
foundations, the pile group and the upper structure as a system, a unified plastic constitutive model for large post-liquefaction
deformation of sand is employed. Special attention is given to the kinematic interaction between piles and soil and distribution
of the moment in pile groups. The results show that the soil-pile kinematic interaction has a significant influence on the moment
of piles in liquefiable ground. The moment distribution in pile groups indicates that the maximum moment of the corner piles is

the largest, and that of the central piles is the smallest. The positions of the maximum moment of different piles are different.

The maximum moments in the corner piles and the edge piles are at the interface between the upper layer and the liquefied layer,

but the maximum moment in the central piles is at the pile top.
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Table 1 Parameters of CycLiqCPSP material model

Gy K h M ey dien Vdr o

125  0.006 0.8 1.5 0.05 1.5 0.05 45
dv A ¢ e A" n' pAgem’)
1.8 0.023 0.7 0.837 1.1 8 1.961

R 2 MRMRESH

Table 2 Parameters of material models

R E/kPa v pl(grem™)
itz 40000 0.30 1.8
Pk 70000000 0.33 2.7
RE 90000000 0.33 2.7
R 7] 200000000 0.33 3.5
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Fig. 10 Envelope of distributions of moments along different piles
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