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Quasi-static calculation method for seismic response of rigid pile
composite foundation

SONG Er-xiang, WU Si-yu, LIU Hua-bei

(Dept. of Civil Engineering, Key Laboratory of the Ministry of Education for Structural Engineering and Vibration, Tsinghua University,
Beijing 100084, China)
Abstract: Based on the finite element method and the theory of mode superposition, a quasi-static calculation method for the

seismic response of rigid pile composite foundation under SV wave is presented. The nonlinear behavior of the soil is
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considered by the equivalent linear method, and the influence of the inertia force of the super-structure and the deformation of

the free field response on the internal force of the pile is considered separately. The former is analyzed by using the mode
e |

superposition method of response spectrum, and the latter is analyzed by using a modified FEM for seismic deformation of
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underground structures. It is found that both the peak values and the distribution of the force in the pile can be calculated
satisfactorily by using the method proposed, and that the efficiency of calculation is greatly increased.

Key words: rigid pile composite foundation; quasi-static calculation method; dynamic interaction
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Fig.1 Schematic diagram of quasi-static calculation method
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Table 1 Parameters of pile and cushion
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Fig. 2 The finite element model
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Fig. 3 Comparison of calculated results for uniform soil
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Fig. 4 Comparison of pile bending moment when soft soil

embedded at the middle depth of the pile
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Table 3 Relative errors of mean shear moduli in soft layer
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