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Seismic responses control of inter-story isolated multi-tower
structure with a large chassis

LIU Qianmin, MIAO Qisong, GE Dongdong, CHEN Xi
(Beijing Institute of Architectural Design Co., Ltd., Beijing 100045, China)

Abstract: Study the influence of different seismic response control methods on the seismic performance of inter-
story isolated multi-tower structure with a large chassis, identify the advantages of different methods in improving
the seismic performance, and then provide reference for the seismic response control of such structures. Three
control schemes were designed based on a real engineering practice of such building, including adding viscous fluid
dampers in the isolation system, adding viscous fluid dampers in the large chassis, and increasing the stiffness of
the large chassis. The elastic-plastic finite element models of three control schemes and the prototype structure were
established by using the Perform-3D. The seismic responses of these four structures were analyzed and compared,
and the control effects of three control schemes on the seismic responses were identified. The following conclusions
are drawn that introducing viscous dampers to isolation system is an optimal scheme for controlling the displacement
of isolation system and floor acceleration of large chassis, but it significantly increased the seismic responses of
tower. The control effects of increasing the stiffness of large chassis on the inter-story drift ratio of large chassis, as
well as on the inter-story drift ratio and floor acceleration of tower are the best. All three schemes have negligible
control effects on the inter-story drift ratio of tower.
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Fig.1 Prototype building structure
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Table 1 Dimensions of structural components mm
gt 2 FfE2E 5 R &8
B ps E1~112 ik 200
iR 700x250 ,400x200
Bt 120
A $12 HEZLAE 3000%2 0002 000%2 000
— 15001500, 1200x 180012001600, 1200x 1500 1200 1400, 1000% 1500 .,
A 1000x1400.1000x 1200 .1000x1 100.800x 1 500 .800x 1 100
%R 300
E22 HE4AE 3000%2 000 ,2000x2 000 1200x2 000
A 1500% 150012001800, 1200x 1500 1200 1400 ,1000% 1500 ,1000x 1400 ,

800x1 100
B MR 250
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Table 2 Parameters of isolators
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Fig.2 Layout of isolation layer
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Table 3  Periods and modes of structure
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Fig.3 Comparison of spectra

B b R T A I R 3BT, 5 30 10 2 40 )22 ()5 B AR T 46 %o

TN EE A3 AR AN 4 TR, SERERI IR RIZ MRS A (6, ) N 171552 INBRTESE 11 )2, /NT 37 J1 55 45 F (1
TRRAA 171205 RIKELN 6, 0 17527 HBIAESE 1 )2, /NFHER S5 R 1 RLE FRAE 17100, S8 #E 1) R KRB 2 4
SHINERE (a,, ) R 1.64 m/s*  IBRTESE 14 2, KRS a,, N 8.61 m/s” IVEFES 2 2,

z

B2

11

—— Pl

1
0.10

JZ IR F0/ %
(a) FEHFEEEEIZ RIS A

0.15

2

— Pt

1 2 3 4 5
PRI/ (m/s?)
(b)) i RS RS T N3 B



152 WwoE T B 5 T # # 3 5 44 %

2 2
WL I
. =y Y —um
0.0 0.1 02 03 % 3 6 9 2
EEi B S% BRI/ (m/s?)
(¢) FiBHEIRLZRNFEMA (d) Z58 M = A T o

B4 REZEMMBENLLL

Fig.4 Seismic responses of isolated structure
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Table 4  Parameters of viscous dampers of case 1
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Fig.5 Layout of viscous dampers of case 1
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Fig.6 Seismic response of case 1
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Fig.7 Layout of viscous dampers of case 2
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Table 6 Comparison on the sectional dimensions of structural components in the large chassis mm
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Fig.9 Seismic responses of case 3
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Table 7 Comparison on the seismic responses under rare earthquake
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