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Effect of diaphragm wall on earthquake responses of an underground
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| . 1,2 1 -1
WANG Xue-jian', ZHUANG Hai-yang ", CHEN Guo-xing , WANG Rui
(1. Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China; 2. Jiangsu Civil Engineering & Disaster

Prevention and Reduction Key Laboratory, Nanjing 210009, China)

Abstract: At present, the diaphragm wall is always used as the partial side wall of the underground subway station. However,
the diaphragm wall is always neglected in the seismic design of an underground structure for that it is looked as a reserved
safety for its earthquake resistance. To verify this opinion, a finite-element model is established to simulate the static and
dynamic coupling interaction among the soil, the diaphragm wall and the underground subway station. The effects of the
diaphragm wall on the earthquake responses of the underground subway station are investigated and analyzed. As a result, the
diaphragm wall can increase the lateral deformation stiffness of the underground structure, which reduces the relative lateral
seismic deformation of the underground structure. From this point, the seismic design method for the underground structure is
conservative. However, the diaphragm wall may also change the seismic deformation characteristics of the underground
structure, which will aggravate the earthquake-induced tension damages of the plates of the underground structure under strong
earthquakes. Moreover, the diaphragm wall may affect the friction responses on the interaction surfaces between the soils and
the underground structure.
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Table 1 Geological conditions and physical parameters of engineering site

+z 4 HE A ZE EIIMEEVN MR P JEE A B
s J(kN-cm®) /MPa /m kb /kPa 1C°) J(m's™)
1 =it 18.4 8.0 3.1 0.49 13.5 16 140.0
2 L& 19.0 10.0 5.9 0.49 15.4 26 152.7
3 K Aneb 20.5 14.5 6.0 0.49 7.0 30 167.1
4 #+ 19.4 12.0 8.0 0.49 18.8 16 158.5
5 HRRb 20.9 21.0 7.0 0.49 5.0 28 172.7
6 FRRb 21.2 27.8 10.7 0.49 5.0 30 205.8
7 MR+ 18.9 33.0 10.8 0.49 12.3 28 236.3
8 -+ 20.5 29.0 13.5 0.49 6.2 30 263.2
9 ZH+ 19.3 35.0 15.0 0.49 21.0 21 491.6
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Fig. 1 Modelling contact between soil and concrete
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Fig. 3 Time histories and acceleration response spectra of Kobe
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Fig. 5 Finite element model for soil-diaphragm wall-underground structure interaction system
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