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Application of Equivalent Linear Method in the Subway Station

Seismic Analysis
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Chinese Academy of Sciences Wuhan 430071 P. R. China)

Abstract: Site seismic analysis plays an important role in the seismic design for the underground structures
including subway stations and one widely-used approach for the layered soil responses is the one-dimensional
equivalent linear method. It can simulate the dynamic nonlinear behavior of soil indirectly and also provide
satisfactory results. On the basis of UMAT subroutine provided by ABAQUS the equivalent linear constitutive model
for the layered soil deposits is implemented via the FEM. The results of examples match well with those of SHAKE91
and it” s found to be reasonable and reliable. Moreover considering the interaction between soil and structures the
equivalent linear method is used in the transverse seismic analysis of subway station. Results show that the mechanical
behavior and contact sliding failure agree with the observation data and actual damage facts. Compared with the
traditional Response Displacement Method the proposed one indicates some differences of mechanical behaviour
especially in the upper plate. It verifies that this method has its own advantages and can be used as an auxiliary
alternative in the seismic analysis of underground structures such as subway stations.
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Table 2 Results of moments and forces in section
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