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Time Domain Seismic Response Analysis of Nonlinear
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ABSTRACT

In this study, a numerical method is developed for nonlinear analysis for
soil-pile-structure interaction system in time domain. Finite elements considering
material nonlinearity are used for the near field and boundary elements for the far
field. In the near field, frame elements are used for modeling a pile and
plane~strain elements for surrounding soil and superstructure. In the far field,
boundary element formulation using the dynamic fundamental solution is adopted
and coupled with the near field. Transformation of stiffness matrices of boundary
elements into time domain is performed by inverse FFT. Stiffness matrices in the
near field and far field are coupled. Newmark direct time integration method is
applied. Developed soil-pile~structure interaction analysis method is verified with
available literature and commercial code. Also, parametric studies by developed
numerical method are performed. And seismic response analysis is performed
using actual earthquake records.
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