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Abstract: In this paper, a typical two-story and three-span subway station is taken as the
research object. The nonlinear dynamic time-history analysis method is adopted to conduct
numerical simulation analysis on the model of the subway station and the upper bridge on soft
site. A potential coupling failure mode of subway station and bridge is presented. The seismic
interaction between the subway station and the upper bridge is studied. Numerical simulation
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results show that: the bridge has a little effect on the seismic response of the station, and the
damage of the station mainly depends on the earthquake action and structure strength; the
destruction of the subway station will cause a large horizontal and vertical deformation of the
soil in adjacent areas, resulting in the bridge beam fall; after the destruction of the station, the
bridge foundation makes the soil move towards the station, which aggravates the earthquake
damage of subway station.

Key words: structure-soil-structure interaction; finite element method; seismic response
analysis; coupling damage
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Fig. 1 Diagram of two-story and three-span subway station (a) and viaduct (b)
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Table 1  Soil parameters of site

TR RS HE(10kg-m”) BN/ (m-s™)  BPEASE/KPa JAMAEL B J/kPa BEEES/S JEE/m
1 ES Ea 1.80 24.39 3000 0.4 10 10 4.4
2 R+ 1.87 27.59 3700 0.3 18 14 3.5
3 b 1.85 32.12 5000 0.31 0 28 3.4
4 R 1.91 34.37 6000 0.33 25 21 8.7
5 SRR AL A 1.93 38.37 7500 0.32 30 23 8.1
6 T RIIR G AL R A 2.50 742.42 3500000 0.27 300 35 5.9
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Fig. 5 Equivalent relation of stress. ¢ is deviatoric stress, and g is equivalent deviatoric stress
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Fig. 6 Development of tensile damage (a) and compression damage (b) for concrete
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Fig. 7 Ground motion record at the Kobe marine observatory during the Hanshin earthquake
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Fig. 8 Nephogram of horizontal displacement and compression damage of station concrete

for station-bridge model at four key moments
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(a) Elastic condition; (b) Elastic-plastic condition (3—7 s)
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Fig. 10 Nephogram of soil permanent horizontal displacement near subway station

(a) Station-bridge model; (b) Single station model
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