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Seismic Response Analysis of Link Passage in
Rock Site Tunnel-group Metro Station

YUAN Yong, LI Ruozhou, HE Weiguo, LI Qingfei
Abstract Taking certain overlapping tunnel-group metro sta-
tion as example, a three-dimensional finite element model of
the interaction system between the surrounding rock and the
tunnel-group metro station is established, focusing on the anal-
ysis of the station weak parts under seismic motion and the in-
vestigation of seismic response at link passage connecting part
in station. The structure lateral section and stiffness sudden
change at each link passage connecting part is demonstrating
weak performance in underground structure seismic resistance.
Results show that the spandrel at the connecting part between
the hall tunnel and the hall-platform link passage, and the arch
bottom at the connecting part between platform-platform link
passage and platform tunnel are the weak part in aseismic per-
formance. The section A of platform-platform link passage 4
and the lower section of hall-platform link passage is the unfa-
vored part of structure bearing force. The ground motion spec-

trum has a great influence on the internal force response of tun-

nel connection.
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Fig.1 Schematic diagram of case station structure
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Fig.2 Side view of simplified station structure

2 HASHERE

2.1 ARTER
ASCR ] ABAQUS B/ EE ST =4k F2uf-F A A

b) ¥h)T-uh B ERAGE A5
Rof#fi:m
B3 BREEE R R A

Fig.3 Diagram of link passage size
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Fig.4 Section in 3D finite element model
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Tab.1 Parameters of tunnel structure material

TREEL S MEER/GPa 25/ (kg/m?) HEE /e
C30 30 2 500 0.2
C45 33.5 2 550 0.2
2.2.2 BuwiER

RO R ZEE/NT 3.0 m, i
FHR 12 A A . TEVREE 70 mo i P Y
BRI N A B 5 A BB A S TR A A
4 GB/T 5021 —2014( T #2 AR HbrifE) K14
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KWV gk, A L &R i Mohr-Coulomb 7 ) 5
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Tab.2 Physical and mechanical parameters of rock

JE8; VAN VA VAL VY

2 m (kN/m*) GPa  (°) MPa

HEE /Y

ES 2 21.0 0.2 16 0.05  0.45
PR 8 23.0 3.0 30 0.60 0.32
MORALAE RS 60 25.5 11.0 36 1.10 0.28
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Fig.5 Seismic motion acceleration time-history curve
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Fig.6 Nephogram of structure maximum principal stress

distribution
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Fig.7 Schematic diagram of link passage planar distribution
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Fig. 8 Effect of Qingdao wave on the peak value of internal

force at platform-platform link passage connecting part
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Fig.9 Effect of seismic motion spectrum on internal force at

hall-platform link passage connecting part
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