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Influence of Diaphragm Wall on Seismic Response of Column-Free
Large—Span Subway Station
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(1. Jiangxi Key Laboratory of Infrastructure Safety Control in Geotechnical Engineering, East China Jiaotong University, Nanchang
330013, China; 2. State Key Laboratory of Performance Monitoring and Protecting of Rail Transit Infrastructure, East China Jiaotong
University, Nanchang 330013, China)

Abstract: Whether the diaphragm wall should be considered in the seismic design of the column—free large—span
subway station has not been uniformly determined. Based on the finite element numerical analysis software
ABAQUS, the soil-structure static and dynamic coupling finite element models are established to analyze the in-
fluence of diaphragm wall on the seismic response of column—free large—span subway station under horizontal
and vertical earthquake load. The results show that the diaphragm wall can improve the lateral stiffness of the
column—free large—span subway station system, and the horizontal relative deformation of the side wall is reduced
when the diaphragm wall is considered. However, the existence of diaphragm wall will magnify the vertical iner-
tia effect of the overlying soil of the subway station, and also make the internal force of the subway station redis-
tribute. When the diaphragm wall is considered, the end of the bottom slab is a weak seismic link, which should

be properly strengthened in the seismic design.
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Tab.1 Soil parameters
Soil Thicknessim  Density/(kg/m®) P8 ™Y€ b con's ratio Cohesion/kPa el
velocity/ (m/s) friction angle/(°)

1 3 1 840 140 0.49 13.5 16
2 6 1 900 152.7 0.49 15.4 26
3 6 2 050 167.1 0.49 7.0 30
4 8 1940 158.5 0.49 18.8 16
5 7 2 090 172.7 0.49 5.0 28
6 10 2120 205.8 0.49 5.0 30
7 11 1 890 236.3 0.49 12.3 28
8 14 2 050 263.2 0.49 6.2 30
9 15 1930 491.6 0.49 21.0 21
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