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Research Introduction, Kyoto University Graduate School of Engineering
Department of Civil and Earth Resources Engineering, Kimura Lab

Research theme — Verification of usefulness of numerical analysis by
three-dimensional finite element method for the composite pile method

Research background and objective

The composite pile method is a seismic reinforcement method for pile foundation by replacing the
surrounding soft and/or liquefiable ground of the pile foundation with the improved soil. The main purposes
of this method are both to improve subgrade reaction at pile head and to increase the seismic resistance of the
pile foundation during earthquake. Various previous researches such as large scale shaking tests, and two-
dimensional FEM analysis have been conducted to verify the mechanical behavior of pile foundation in
composite ground under static and dynamic conditions, but its numerical analysis by three-dimensional FEM
has not been conducted. Therefore, the objective of this study is to verify the usefulness of numerical analysis

by three dimensional FEM for composite pile method in comparison with the results of previous research.

Research method

Three-dimensional FEM analyses for the pile foundation in composite ground, modeled in the same
condition with the previous research, are carried out by using DBLEAVES in both elastic and elasto-plastic
model. The mechanical behavior of pile foundation in composite ground, such as lateral displacement at pile
head, and bending moment distribution of pile can be confirmed, and compared with the results of previous

research to verify the usefulness of three-dimensional FEM analysis for composite pile method.

Results & Discussion

Figure 1 indicates the model of pile foundation for large scale shaking experiment as one of previous
research, and Figure 2 shows the shear strain distribution of pile foundation at the maximum lateral
displacement of ground surface due to level 2 earthquake for Case 1 (with peaty soft ground), and Case 2 (with
the improved ground). In comparison between Case 1 and 2, the influence of composite pile method during

earthquake can be confirmed because less shear strain of pile represents better seismic resistance of pile.
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