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Abstract: The response of subway station structure under coupled ground motion is complex.
This paper uses a finite element method for dynamic response research. Dynamic response of the
subway station structure was analyzed under the horizontal, vertical, and bi-directional coupled
ground motion. Results showed that: (1) Coupled ground motion has little effect on the relative
horizontal displacement of the structure, but has a large effect on the relative vertical displace-
ment of the structure. (2) Coupled ground motion can decrease the principal stress of the middle
column, but cannot change the distribution of principal stress of the middle column to a large ex-
tent. (3) The bottom of the middle columns and joints of the station are weak positions under u-
nidirectional and coupled ground motion, which require more attention in seismic design.
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Fig.2 Finite element model of station and soil
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Table 1 Parameters of soil layers
Gt 1 ZHHE/m EE /(KN +m—*) A5/ MPa THALE Fi & J1/kPa WEEHE A /()
1 2 20.0 6.0 0.30 12.0 6.0
2 9 19.9 8.4 0.28 25.1 23.0
3 14 20.7 30.1 0.30 35.1 0.0
4 20 21.2 35.0 0.27 40.1 0.0
5 26 20.2 17.7 0.27 29.1 21.0
6 36 21.4 45.0 0.27 40.0 0.0
7 55 20.3 15.3 0.27 21.0 27.0
K2 FHEMNEHESH BT AL B i L [ P S g b A% AR AR A
Table 2 Mechanical parameters of station structure 24 %t K qz{ﬁ % 2% Ak i {ﬁ B, PR S S
24 A2 R WA /G RN 5
R A i AR 5 7 00 25 0 40 6 5 03 B 2 2% 4 A 1 T
Ak 54.5 0.25 2779 it
i 42.0 0.20 2 500 2.1 KETESH
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Fig.3 Acceleration time-history curve of EI-Centro wave
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Table 3 Working conditions for analysis
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Fig.4 Time history of relative horizontal displacement

at station roof (PGA =0.2g)
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Fig.5 Relative displacement time-history curves of

station roof under different peak accelerations
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Fig.6 Time history of relative vertical displacement

at station baseplate (PGA=0.2g)
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Fig.7 Relationship between width of baseplate and

relative vertical displacement of baseplate
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Fig.8 Principal stress of subway station
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Fig.9 Detecting points at middle column
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Table 4 Principal stress of detecting points at middle

column (Unit:kN/m?)
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Fig.10  Impact rate of vertical ground motion of middle column
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