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Analysis of Seismic Acceleration Response Influence of High Rise
Building Nearby Subway Station in Soft Site

LONG Hui, CHEN Zhen-fu,HU Ping "
(School of Civil Engineering, University of South China,Hengyang, Hunan 421001 , China)

Abstract; The two-dimensional finite element analysis models based on the Nanjing soft
soil site of subway station, soil and high rise building are created to research the seismic
acceleration response influence of high rise building nearby two-layer three-stride island-
type subway station.The results show that the ground acceleration response dynamic coeffi-
cient 3 spectrum value in the cycle of 0.5~3 s range on the contact point of ground and
building are increased.The peak acceleration response of the vast majority of the floors is

increased ,and the partial floor is increased by 43.7%.The influence decreases when the
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space between high-rise building and subway station increases, and if the high-rise building

is with pile foundation/raft foundation, the influence can be ignored when the ratio of the

space to width of underground subway station is 1/0.75.

key words: high rise building; underground subway station ;seismic acceleration response ;

soft soil site ;dynamic interaction
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Table 1 Site condition of a representative soft site in Nanjing city

1 TR L, KA, AR — i 2.0 19.0 114.0 16 4.0
2 IRURBUR A L RGO iR 2.0 17.8 129.1 18 4.0
3 BLSBREEE K PE M 4.0 19.0 152.7 21 3.5
4 Wb IR, g iR 3.0 20.5 137.1 26 3.6
5 PR K, B i 3.0 19.3 128.5 16 4.0
6 YR, IKHE S MR 9.0 18.9 172.7 26 4.1
7 ¥y Unh KB s — S i 12.5 21.2 205.8 26 3.8
8 YD, IR ST A 10.3 18.9 236.3 26 4.1
9 b, R s 5.2 20.5 263.2 26 3.6
10 Rl IK— K B S A 10.0 19.3 491.6 17.2 3.8
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Fig.2 The original acceleration time-histories of ground motion
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Fig.3 The Fourier spectra of earthquake wave
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Table 2 The natural frequency of different models (Hz)
PRl B 1 B 2 B 3
1 0.573 0.458 0.460
2 1.832 1.398 1.436
3 3.408 1.661 1.688
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Table 3 The relative peak acceleration and acceleration influence coefficient of every floor by

using design basic acceleration of ground motion

. N-NJ1.0 H-NJ1.0 N-TAFT1.0 H-TAFT1.0 N-LP1.0 H-LP1.0
=5 ay/(m-s™?) a ay/(m-s™?) a ay/(m-s™?) a

-1 0.551 1.169 0.675 1.114 0.668 1.109
1 0.578 1.173 0.711 1.107 0.689 1.131
2 0.631 1.166 0.768 1.187 0.726 1.117
3 0.604 1.173 0.787 1.2 0.704 1.313
4 0.638 1.109 0.788 1.198 0.682 11.437
5 0.677 1.063 0.79 [1.276 0.746 1.302
6 0.661 1.169 0.787 1.271 0.772 1.188
7 0.661 1.199 0.725 1.269 0.743 1.131
8 0.629 1.202 0.608 1.241 0.664 1.128
9 0.544 [1.206 0.497 1.169 0.541 1.107
10 0.413 1.186 0.405 1.134 0.412 1.105
11 0.428 1.122 0.371 1.009 0.43 1.102
12 0.483 1.144 0.506 1.114 0.512 1.059
13 0.535 1.156 0.656 1.142 0.652 1.091
14 0.687 1.147 0.823 1.215 0.795 1.122
15 0.815 1.152 0.996 1.22 0.928 1.137
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Table 4 The relative peak acceleration and acceleration influence coefficient of every floor by

using design excess acceleration of ground motion

o N-NJ1.5 H-NJ1.5 N-TAFT1.5 H-TAFTL.5 N-LP1.5 H-LP1.5
= aH/(m-{Z) a aH/(m-{Z) a aH/(m°s72) a
-1 0.641 1.107 0.839 1.016 0.758 1.106
1 0.662 1.138 0.861 1.021 0.81 1.077
2 0.719 1.115 0.989 0.977 0.908 1.067
3 0.839 1.121 0.983 0.99 0.925 1.034
4 0.9 1.125 0.921 1.003 0.897 1.006
5 0.895 (1132 0.919 1.004 0.845 1.054
6 0.832 1.126 0.864 11.066 | 0.792 11.158 |
7 0.725 1.122 0.862 1.059 0.761 1.144
8 0.59 1.122 0.779 1.029 0.668 1.129
9 0.54 1.022 0.638 1.028 0.524 1.108
10 0.485 1.062 0.541 0.991 0.474 1.016
11 0.495 1.014 0.458 1.002 0.485 1.060
12 0.505 1.031 0.551 1.054 0.613 0.986
13 0.662 1.072 0.731 1.005 0.776 1.024
14 0.891 1.092 0.994 0.966 0.915 1.062
15 1.076 1.104 1.225 0.967 1.036 1.079
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Fig.4 The acceleration influence coefficient bar graph of every floor
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Fig.5 The dynamic coefficient 3 spectra of ground acceleration at node A
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Fig.6 The acceleration influence coefficient of some floors
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