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Analysis on seismic response characteristics of rectangular
subway tunnels in soft soil

LI Yongjing, MA Qiyu, ZHANG Shukun, PAN Cheng, ZHANG Hongda

Abstract:In order to research the seismic response characteristics of subway tunnels in different types of soft
soil stratum,El-Centro wave is selected as the horizontal input seismic wave at the bedrock of the tunnel. The
seismic response characteristics of Shanghai rectangular subway tunnel in three typical sites are analyzed by
ANSYS and the seismic response laws of rectangular tunnel are obtained. The result shows that for the
rectangular subway tunnel in soft stratum, the weakest position of the stress is at the sudden change of the
lining shape, the weakest position of the horizontal displacement is at the top of the tunnel, and the weakest
position of the horizontal acceleration is at the bottom of the tunnel. Therefore, weak parts should be

strengthened in design and which provides a reference for the anti-seismic design of rectangular subway tunnel.
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Table 1 The stress values of each key node of the three sites

7 S1 {5 /kPa
KB 1
Y 1 Gyt 2 Gyt 3
A1 ~195 047 - 171 208 -109 751
i 1,2 -1 740 000 ~1 520 000 - 989 646
I3 - 195 047 - 171 208 -109 751
A 4 1 740 000 1520 000 989 646
WS 195 047 171 208 109 751
4 14 6 —1 740 000 -1 520 000 - 989 646
A E 7 ~195 047 ~171 208 -109 751
A E 8 1 740 000 1520 000 989 646
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R 73/kPa
0.174x107
0.135%107
0.096x107
0.058x107
0.019x107
-0.019x107
—0.058x107
—0.096x107
-0.135%107
-0.174x107

K. J3/kPa
0.152x107
0.110x107
0.084x107
0.050x107
0.017x107
-0.017x107
-0.051x107
—0.094x107
—0.110%107
-0.152x107

K. 77/kPa
0.099x107
0.077x107
0.055%107
0.033x107
0.011x107
-0.011x107
-0.033x107
—0.055x107
—0.077x107
-0.099x107
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Fig.3 The main stress cloud in three kinds of tunnel

MU IR o 3 U B e R ) B B S AR R S A
5K, RN AR, FE R AR B AR 345 9 B 1 LA
£, W] ANSYS A BR T BB AT A7

3 BT M ERREGE MR R MK AL RS

BE RS ) =i 37 b 26 F T AR R 18 Hb 52 Iz
KRR = I 4 frs o AIEL 4w ap Al Jn: = Fh
Gy AR AT b Bk bR 1 e ROK AL RS AL B B
7 B 18 TS, L7 B G Tl Bl e A 0] ek 1 245 4 114 249 SR A
FHTE B8 0 95 4 5 A 1% 7K 13 B A8 FE S 3 3 5k 1 158 B
TR BE AR ST L B B AR B N 4 g AT
A, B Wi B AR KT R AL RS I, B L
TRAS 7 T B FE AR IO i g G L AT ) 45 A
(0 AP AR it

4 5B T 3K BB R S A 0 i BE

N TR SERE I M Bk R A ) — 7 M A R AN TR L
JAN (5 7 i () — 57 A7 B0 A9 AP Jon sk J3E A2 AR A7 B

A /m

0.448 528
0.445 942
0.443 357
0.440 771
0.438 185
0.435 601
0.433 014
0.430 428
0.427 842
0.425 457
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A /m
0.406 515
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Fig.4 The maximum displacement diagram of the

model in three kinds of fields
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Fig. 5 The horizontal acceleration path curve
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