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Tab.3 Influence coefficient of GCA base shear

i AES SO0

Pt EL-Centrol Ji JE 1
GCA-1* 15.88 13.41
GCA-2 5.50 4.06
GCA-3 5.50 4.06
GCA-47 16.34 14.75
GCA-5 16.09 14.57
GCA-67 8.47 8.24
GCA-7* 8.00 8.10




544 T SR 4 34 %
10 R4 GCAHEMEEIESHEFMALY
g : Tab.4 Influence coefficient of acceleration of GCA model
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Fig.9 Maximum base shear of GCB model
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Tab. 6 Influence coefficient of GCB base shear

RERO R R KL e/ 10

EL-Centrol # JE Ll
GCB-1* 12.66 11.40
GCB-47 12.58 11.78
GCB-5 12.70 11.41
GCB-67 7.49 6.84
GCB-7* 6.91 7.07
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Tab.7 Influence coefficient of acceleration of GCB model

e R R R FR KL e/ 4

EL-CentrolJ% &4#)Z il LKEHE
GCB-17 11.00 10 13.94 10
GCB-4~ 11.04 10 14.28 10
GCB-5" 10.89 10 14.04 10
GCB-6" 6.19 10 8.21 10
GCB-77 5.38 10 8.09 10

B GCB-67, GCB-7"1 4% W 45 b 1Y ¥ 28010 52 i) 3 2
AN M R N R AT TR B 75 1) ] = A
HL,/NT PCABAIh i PRS0 . 76 EL B0 T,
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GCB-1* 18.42 7 18.65 2 ; —— GCC-2
GCB4 16.15 8 15.51 2 1L . . T Gees
GCB-5° 16.34 10 20.96 2 09 12 - L8 2l
) RER LTS NLESE / (m + s7)
GCB-6 5.58 8  —0.5L(&Nkf) 1 o )
o ] () ELI R T HAE 2 e K a3 IS e
GCB7 2.82 9 7.57 ! (a) Maximum absolute acceleration under EL wave excitation
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993 GCCAEA 0.6 0.9 12 1.5 1.8
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(a) Maximum base shear under EL wave excitation
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(b) Maximum base shear under TS wave excitation
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Fig. 12 Maximum base shear of GCC model
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(b) Maximum absolute acceleration under TS wave excitation
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Fig. 13 Maximum absolute acceleration of GCC model
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Tab. 9 Influence coefficient of GCC base shear

- : E:fé‘?ﬁl IV 5 1) FR B e/ 6 ‘
EL-Centrol S 1Lk

GCC-17 2.05 0.2

GCC-27 1.77 1.0

GCC-37 1.77 1.0

FR10 GCCHER N fEFIEE 200 R

Tab. 10 Influence coefficient of acceleration of GCC model

- I R AR S0 R E e/ %6
EL-Centrol Jf RAME  JE  RAERER
GCC-17 2.95 4 8.00 10
GCC-27 2.29 4 4.97 8
GCC-3° 2.29 4 4.97 8
F11 GCCHEEEEMBIEERMRE
Tab. 11 Influence coefficient of maximum interlayer dis-
placement of GCC model
IR R BRI R K e/ %5
R . . R ; KA
EL-Centrol i . JE Lk B
GCC-1" —559(&Rf) 1 —636(&NfH) 2
GCC27 —271(&Rf) 1 —290(&kf) 2
GCC-3"  —271(&RfH) 1 —290(&RKfH) 2
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(b) Maximum interlayer displacement under TS wave excitation
[ 14 GCCHBIRIME 2 i K2 R #

Fig. 14 Maximum interlayer displacement of GCC model
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(a) The eighth mode shape of GCA model
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(b) The sixth mode shape of GCB model
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Tab. 12 Natural frequencies of the first 10 orders of mod-

al analysis for each model (Unit: Hz)

Frdk PCABIT GCAMIR GCBEIR GCCHIR
1 0.794 0.788 0.788 0.793
2 1.639 0.791 0.791 0.794
3 1.857 0.794 0.795 0.796
4 1.857 0.794 0.798 1.586
5 1.857 0.796 0.800 1.645
6 1.857 0.798 1.624 1.696
7 1.874 0.800 1.630 1.857
8 1.874 1.587 1.642 1.857
9 1.874 1.631 1.654 1.857
10 1.874 1.632 1.658 1.857
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(c) The fourth mode shape of GCC model
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Fig. 15 The mode shapes of the model beginning to alternately translate along the X-direction
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Fig. 17 Mode of vibration of the model induced by earth-

quake waves
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(a) Soil within the height range of 0-8 m before deformation
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(b) Soil within the height range of 0-8 m after deformation
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Fig. 18 Deformation of soil in the range of 0-8 m height un-

der the excitation of X negative seismic wave

1 8-12 m fm JE T FI N, [8] — /K F T AN AUAF A
A A A AR R b AR R AT SO AL S, N
A7 VB VR - BE AR AR 1500 mm, AR 12 m, H R
Ve KT AR X T 8-12 m & B S0 i 19 44, 24
JIG R A5 AZ W XG0T ] A e B b R U O ) L A6
T8 m By H ARSI AUT X iz sh, 78 FI2T A
e 3h LR A X s s gt R, i TR S
fift BR AR AN RS 22 IFHL R TR R Z M E R
NI 22 5 IR AT R R B 2 W fF RS B K 5.
WE 19 ff s , M R 1 8 m Ak Wbk 55 - R 59 15 8%, DR
H—B,A RAET 20 mAb AR TIR A 2% , B A T
20 m A2b W T 09 12 B, M — A g - A4 T 350 5 358 1) £z
B 22, M— B N BET0R I B 008 25 . 1 T Ak 14 W1



553

fE W S5 - R SFURICEE XT -0 J d AR A SRR B 0 AR B T A 549

JE L R T AR SRR B R TR AL BER BT A
Fo 25 /NT i B ALR% 25 W R A A R TR /N T
TAREYBTE

ETF

EN I
==

+ /) smationxsEs |/, | EEEE
i Bz |

M |

B9 9 X6 1) M e B 8l & A 5 g A8 e
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negative seismic wave
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The influence of the number of buildings on the dynamic interaction of

soil-shear wall structures

XIONG Feng, LEI Peng, GE Qi, LU Yang, ZHAO Peng, LIU Yang, CHEN Jiang

(School of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract: Based on the completed shaking table test of dynamic interaction between soil and building group, this paper uses finite
element method to analyze the parameters and study the influence of group effect on structural dynamic response. The upper struc-
ture is taken as shear wall. The finite element model of soil and building group interaction is established by ANSYS finite element
software. Davidenkov is used to simulate soil dynamic nonlinearity. By adjusting the number and layout of buildings, three soil~
high-rise shear wall building models of soil and 3 buildings, soil and 5 buildings, soil and 7 buildings are set up. These three models
are compared and analyzed with the finite element model of soil and single building respectively. The results show that when the up-
per buildings are mainly arranged along the vibration direction, the cluster effect of buildings will increase, when the number of
buildings parallel to the vibration direction in the original shear wall buildings increases, and the buildings parallel to the vibration
direction are greatly affected by the cluster effect. Based on the mechanism analysis of the inter-layer displacement, the results
show that the inter-layer displacement of the superstructure will directly increase, and the inter-layer displacement of the surround-
ing structure along the direction of vibration will be larger than that of the central region structure, because there is a huge differ-

ence in the elastic modulus between the pile foundation of the superstructure and the surrounding soil.

Key words: soil-structure cluster interaction; shear wall structure; several cluster models; numerical analysis; mechanism analysis
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