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Abstract: Since the transfer subway station structure plays an important role in the underground traffic
network, and it has the characteristics of complex structure and three-dimensional irregularity with re-
spect to the single subway station, it is a typical spatial structure and cannot be analyzed by a plane
model. It is necessary to discuss the seismic performance of large cross-transfer stations. Based on a
large cross-change subway station, three-dimensional finite element models of free-field, single-unit
subway station and cross-change subway station are established, respectively, and the two metro sta-
tions and their surrounding soils are calculated under different ground motion types and amplitudes.

Dynamic response, comparative analysis of the difference between the seismic performance of the sin-
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gle station and the transfer station structure and the influence range of the transfer station space effect.

The results show that: (1) Compared with the single station, the acceleration response and relative

displacement of the transfer station structure and its surrounding soil are smaller than that of the single

station, indicating that its overall seismic performance is better than that of the single station; (2) The

space effect of the transfer station is less affected by the input direction of the ground motion. The in-

fluence range of the end wall is B, and the influence range of the cross transfer node is 3B/2 (B is the

structure width). The research results of the thesis have certain reference significance for the seismic

design of the transfer station structure.

Keywords: cross interchange metro station; single metro station; seismic response; multi-directional

ground motion input; spatial effect
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Fig.2 Model schematic illustration
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Fig.3 Input seismic time history curves and Fourier spectrum
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Fig.4 Distribution of measuring points on the model
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tro wave

ik — 2 B BN G B B R P A, O XS
B N\ 1 0 R T LR AR R B A B 3
ply = A 3% T B (B 0T LR PR AR > H
Yy >4 T A0k, FLK HLHEE A 32 1 7% 2h 28 Y K e A 11
SO, X T T i 4 R G RLR BA K T R
Bty FLAE Hb AR U 1) M % 12 B B ke ) % BHL B A
A, AT 5 5 HL i R AR X A 0N T PR A S B AR
Xof b 72 987 BEL I 5 /s AR L B0 AE — 8 AR EE BI85 TR
ZWIE, NI S B R m B K F HH . PL0dg
El-Centro W /£ HI B 1], I H 3 B 4 3k 4 3fe
B A R R B B o 1.12.2.12,0.88, 1] WL R

R3I MRMEEBRERBMKXREY
Table 3 Surface acceleration amplitudes and ampli-
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Table 4 Structural acceleration amplitudes and amplifi-
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Fig.7 Interlayerdisplacement curves of the top structural layer
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Table 5 Inter-layer displacement angle of structure

top layer
0.1g 0.5g 0.1g 0.5g
El Centro  El-Centro Kobe Kobe
HRAYE 1/944 1/180 1/723 1/162
e T v 1/3773 1/680 1/2205  1/548
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Table 6 Surface acceleration amplitudes and amplifica-

tion factors
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