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Pile-group Effects on Seismic Response of Pier System with Pile Foundation under Level2 Earthquake
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This study aims to evaluate the pile-group effects of the pile foundation structure analytically under level2 earthquake
motion in a bridge structure. The analytical method adopted is a simplified 3-D analysis. This method is 2-D frame model
for a pier-system with a pile foundation, 2-D FEM model for the ground separately, and connects the nodes of soil and the
nodes of pile with the interaction spring in consideration of the 3-D effects. By this model a dynamic analysis and a

monotonic loading analysis were conducted. Major findings from these analyses are as follows: (1) The pile rows and the

soils deployed perpendicular to the load direction show a different displacement. (2) The difference is proportional to the

spacing of pile rows perpendicular to the load direction, and has more influences on a rocking displacement mode as

compared with a sway displacement mode of a structure-foundation system. (3) These are considered to be the causes of the
pile-group effects, and it not only affects behaviors of the pile-foundation, but they affect the force responses of a bridge pier.

Key Words:  pile group effect, soil-pile interaction, seismic nonlinear response analysis, simplified 3-D model
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