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Nonlinear Soil Structure Interaction Analysis Method
that Takes Account of the Fluctuating Axial Force on Piles
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To take detailed account of the nonlinear interaction of a pile foundation building, the nonlinear behavior of the
building foundation and the soil, in addition to that of the superstructure, must be evaluated. However, because nonlinear
characteristics depend on many factors, it is not easy to evaluate nonlinear behavior accurately. One of the most
important factors is the fluctuating axial force applied to the pile head. The authors have developed an analytical method
which uses a fiber model to take account of the fluctuating axial force. The pile group effect was considered using a thin-
layer method. The main purpose of this paper is to investigate the effect of fluctuating axial forces on the nonlinearity of
the piles using pile group foundation building models. The effect of the input level of an earthquake was also examined.
The main conclusions of the study are shown below. In the case of a fluctuating axial force due to the overturning
moment of the building, the plasticity of the pile differs in accordance with the position of the pile. As the input level of
the earthquake increases, the effect of the fluctuating axial force applied to the pile head becomes greater.
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