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Abstract

Three-dimensional numerical simulation calculation model was established based on a practical
one-layer subway station. Structure internal forces and deformation were analyzed under static
load, middle seismic and large seismic wave excitations. And also, the seismic performance of the
structure was evaluated according to code. The analysis results showed that: 1) The column of the
subway station is a weak part during earthquake; 2) The internal forces at the combination of side
wall and bottom plate were bigger; 3) The existing subway station has good seismic performance
and can satisfy the code demands. The research conclusions in the paper can provide references
for seismic design and analysis of relevant projections.
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Figure 1. The overall calculation model
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Figure 2. Structure calculation model

2. GEHITEER

2.3. MEEH BN

SIS, fEHR 50 m &

BN HEAT R A KRR T

2.4, MHRAEER
CHR[8]X EEE L5

g5, SCER[91% IR JER 1
MR AR, R A S SR A Davidenkov




ARUE, fEmEUE

! 3 Ll
WWM Wi g;;\wuw\ M MJ ’j WW\»WWV‘*‘MW*WW*“‘W“W“

Figure 3. Acceleration time history curves imported at the bedrock surface
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Table 1. Parameters in Davidenkov model for four types soil
%2 1. PO#h1 A9 Davidenkov 8IS 8

Gy
ey
A B v (1079 R RHR B R RER
Eilib 1.2046 0.4527 71 0.9987 1.3185 0.9815
b 0.5773 0.6487 20.4 0.9954 1.3690 0.9814
Wt 0.6909 0.5530 15.5 0.9994 1.2468 0.9796
Wt 0.8094 0.5421 135 0.9994 1.0735 0.9952
Table 2. Soil computation parameters
F 2. TEMTESH
Tz % (kg/m?®) BY1 3 3 (mis) /NI AR
ZIH+ 1700 252 0.015 0.42
fh+ 1900 275 0.02 0.4
A 2000 582 0.01 0.38
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Figure 4. Structure plate and column arrangement
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Figure 6. Static moments at side part of bottom plate
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Figure 7. Static moments at side part of top plate
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Figure 8. Static moments at the combination of side
wall and plates
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Figure 9. Moment time history curve at column end
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Figure 10. Changing curves of column moment peak
values under resultant loads
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Table 3. Absolute moment values at column up ends under static and resultant loads
3. HF LnERHNEANTHEELIHE(RA KN*m)
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i K
1 0.26 96.93 109.51
2 0.05 163.85 204.84
3 1.46 172.27 219.59
4 2.74 140.87 161.90
5 27.73 99.43 121.80
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Figure 11. Moment peak values changing curves at
the combination of side wall and plates
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Figure 12. Moment peak values changing curves at
side part of the top plate
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at the 3rd column ends under middle wave
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