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Nonlinear Time-Domain Analysis of Underground Subway Structure
Subjected to Seismic Loadings
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ABSTRACT
This paper presents results of nonlinear analyses for underground structures including both the soil-structure
interaction and nonlinear behavior of concrete material. For this purpose, a hybrid method is employed, in which
a dynamic analysis technique for a linear soil-structure interaction system and a general purpose FE program are
combined in hybrid and practical manners. A couple of nonlinear analyses are carried out for framed structures
in multi-layered half space soil medium. The yielding of concrete structure is considered by a multi-linear stress-
strain relationship. The numerical results suggest that ductile design for the intermediate columns in the

underground framed structure is substantially important in aseismic design.
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