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Abstract: Response displacement method is one of the most widely used simplified methods in seismic
design of underground structures. One of the key parameters in the method is the spring stiffness coeffi-
cient around the structure. Based on the simplified static finite element method in the Code for Seismic
Design of Urban Rail Transit Structures (GB50909-2014) , the static finite element stiffness method
and the flexibility method were used to calculate the spring stiffness coefficient with different loading
forms. The calculation results were applied in response displacement method. The calculated internal
structural forces and deformations are compared with the calculation results of strict dynamic time his-
tory method. The results show that the spring stiffness coefficient obtained by both the static finite ele-
ment stiffness method and the flexibility method have little influence on structural deformation and in-
ternal force calculated by the response displacement method regardless of the loading forms except for

horizontal and vertical loading forms. Considering the number of calculations, the static finite element
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method can be simplified by the radial tangential one-time loading method and the radial circumferen-

tial one-time loading method.

Keywords: underground structure; response displacement method; spring stiffness coefficient; static

finite element
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