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Abstract: In this paper, the seismic performance of a large subway station with a three-story,
three-span major structure, and a two-story, three-span additional structure, was analyzed using
a dynamic time-history method. The seismic responses of the site soil and the major structure un-
der varying interaction modes and distances between major and additional structures were dis-
cussed. Under different working conditions, deformation of the site soil and the major structure,
and the internal force and story drift angle of the major structure were analyzed and compared.
Results showed that the influence of the neighboring underground structures-soil interaction on

the site soil was more significant than that of the individual underground structures-soil interac-
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tion. When the distance between the additional structure and major structure was more than twice

the structural width, the effect of the additional structure on the deformation of site soil around

the major structure could be neglected, and the effect on the deformation and internal force of the

major structure was essentially zero. Hence, the influence range of the interaction between neigh-

boring underground structures under an earthquake was basically twice the structural width. The

existence of the additional structure adversely affected the major structure under an earthquake.

The deformation and internal force of the structure with a single-layer channel connection were

smaller than those with double-channel connections.

Keywords: neighboring underground structures-soil interaction; connection mode of structure;

seismic performance of site soil; seismic performance of structure
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Table 1 Main parameters of concrete damage models
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Table 2 Reinforcement size of different part of station
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Table 3 Site soil parameters
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Table 4 Peak value of horizontal relative displacement at the top

and bottom of model under different interaction modes

BLAI Y IR XA W fE /m
H % 0.074 86
ST 45 A 0.079 44
TCIE W25 0.084 59
L P S 0.082 48
L) 0 4 P A5 0.082 95

T R R BUR LA ] BR300 4 m,

0.087 1
. \'\
38 - —a
=0.0804
'
=
0.073 7} H B3

0 10 20 30 40 50 60
SR TP /m
B 7 R SRS £ R K AR AT A A
Fig.7 Horizontal relative displacement of the top and

bottom of the site soil under different distances
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along depth under different connection modes
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Table § Story drift angle of the major structure under

different connection modes
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Table 6 Max bending moment of the top and bottom of

the lateral wall under different connection

modes (Unit:kN « m)
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