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Analysis of seismic behavior of pile body in rigid pile composite foundation
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Abstract: 3D finite element model is built in this paper, and seismic behavior of pile body of rigid pile composite foundation is
studied by using response spectrum method and time history analysis method. According to similarity theory, pile group model of
rigid pile composite foundation is established to analyze the response pattern with pseudo-dynamic test methods. And compared and
analyzed the results which are obtained by different methods, whether bending moment or shear also are: the biggest is the corner pile,
next is the side pile, and the smallest is the center pile; the displacement value difference is very little. The result shows that
displacement distribution of rigid pile composite foundation is more uniform under seismic response; rigid pile composite foundation
has excellent seismic behavior, based on observing experimental phenomena and studying theoretical and experimental data;
pseudo-dynamic test method used to study the seismic behavior of rigid pile composite foundation is feasible; and it can be applied to
the other test research of composite foundation with similar seismic behavior.
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Fig.1 Arrangement of pile
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Table 1 Mechanical parameters of model

By MR AL P EEHE £
A /KN/m*)  E/MPa o/kPa e
e 25 2.55%10* 0.17
RN 25 2.0x10* 0.20
)2 20 40 0.20 0 40
T 4 20 10 0.25 20 20
Aty -+ A 20 20 0.25 20 20
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Fig.3 Acceleration-time history of EI wave
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Table 2 First six natural frequencies of structure
Bk 1 2 3 4 5 6

[ 47 45%/Hz 0.9378 13608 1.3608 1.5676 1.5723 1.9864
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Fig.6 Displacement-time history of EI wave of No. 55 pile
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Fig.7 Pseudo-dynamic arrangement of model pile
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Fig.9 Internal force envelope diagrams of model piles
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