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Seismic response analysis of subway station and the tunnel joint structure

in soft soil area in Tianjin city

YANG De - jian, WANG Kun
( Department of Civil Engineering, Tianjin Institute of Urban Construction, Tianjin 300384 , China)

Abstract : The seismic response of subway station and the tunnel joint structure in soft soil area in
Tianjin city were researched by using the finite element analysis software of ANSYS. Taking Heping
Road subway station for example, 3 D calculation model was established and time - history analysis
was carried out. The focal point of stress on the joint structure was found out and the interaction influ-
ence between the tunnel and the station were analyzed. The results show that, firstly | horizontal and
vertical direction seismic waves will affect the principal stress of the station and the joint structure.
Secondly, horizontal seismic mainly has influence on horizontal displacement in the joint sectional.
Vertical seismic dominates the vertical displacement. The earthquake makes the vertical displacement
greater than horizontal displacement.
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Fig.5 The principal stress of joint
. structure under the action of earthquake
4 tEERMYESH

e 3t 55 IX ) BB 4 Sk 5 M B B ST R 3 S0 TR
VLI 4, 3@ 5 xR 5 A B B T AN A AT R
1 BT R AR AT, W LAAR s & AN BT AT A
TEHURANE R A2 B e RO ) AV B, E T 75 Y
RIERFRAL R R AERZ

(a) BERDOARTHE

0 EEROLYRIFS

B4 EHEAEDLE TN RFRS
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Fig. 7 Horizontal displacement of joint
structure under the action of earthquake
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Tab. 2 The maximum horizontal displacement unit.:m

TR TH— TH—

425 0.006 06 3.387 5e-6
566 0.006 04 1.739 16e -6
609 0.005 44 4.235 05¢ -6
582 0.004 90 6.248 58e -6
587 0.004 70 4.736 86e -7
386 0.004 74 8.911 82e -6
602 0.005 44 2.524 7e -5
421 0.006 10 8.633 13e -6
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Fig.8 Vertical displacement of joint
structure under the action of earthquake
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Tab.3 The maximum vertical displacement unit;m

TR TH— ITH=

425 1.1857e-5 -0.016 42
566 1.874 le -5 ~0.016 42
609 2.321 le -5 -0.016 41
582 3.131 9e -5 ~0.016 41
587 2.804 3¢ -5 -0.016 44
386 8.598 le -6 ~0.016 44
602 1.663 le -5 ~0.016 44
421 1.023 le -5 -0.016 41
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