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Response Spectrum Analysis-Induced Limit Acceleration of Soil Pile Systems
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Abstract

In this study, the limit range of input acceleration was investigated based on time domain and response spectrum
analyses by considering the relative density, groundwater depth, and soil type. Special attention was paid to the input
acceleration and shear modulus of soil, which affect pile behavior. The surrounding soil was identified as an elastoplastic
material and subjected to FLAC3D analysis using the Mohr-Coulomb and Finn models as well as FB-Multiplier analysis
using a nonlinear p—y curve for soil spring. Based on the analyses, the limit range of acceleration on the pile is much
higher for SP soil than for SM soil, and the groundwater level tends to reduce the limit range of input acceleration,
irrespective of soil conditions. The limit range of acceleration was mainly affected by the shear modulus. The limit

range of acceleration with nonlinear soil behavior is proportional to the relative density of the surrounding soil.
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Table 3. Material properties
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