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Seismic response analyses of pile-foundationed structure by various methods
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In this paper, a series of seismic response analyses was conducted by various numierical methods on
a structure supported by a concrete group-pile foundation, which is also part of the jobs subscribed
for Dynamic Analysis Working Group of the Subcommittee on Seismic Design for Pile Foundation

in the Earthquake Engineering Committee, JSCE. The analytical methods adopted in this paper
were 3D-FEM, 2D-FEM, 2D-frame model, and two types of 1D-beam model (Penzien’s and

Penzien-type models). All the analyses were conducted in linear as well as in nonlinear condition

both for the structures and the ground. Results were compared and the features of each method were

discussed focusing on the responding bending moment of the piles. The results obtained from

3D-FEM were carefully compared with those from other methods. It is found overall that the results

from 1D-beam model were mostly similar to those from 3D-FEM model in this case study.

Key Words: pile foundation, seismic response, dynamic analysis, FEM, frame analysis,
Penzien’s model, interaction, nonlinearity
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