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Fig. 1 Planar (a) and three-dimensional (b)

views of a RC structure
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Information of the components of RC frame structure

MR BEZ %L T1

T2 T3

1~2 900 x 1 100, 900 x1 300, 900 x 900 900 x900, 800 x 1 400 800 x1 400, 900 x900, 700 x 700
FE 3~4 900 x 900 900 x900, 800 x 1 400 800 x 1 400, 900 x900, 700 x 700
5 900 x 900 — —
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Tab. 3  Comparison of the first three-order dynamic

characteristics of the structure 7
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Tab. 4 Parameters of the isolators

. AR 12 [ I 2 100% %5 80K V- W1 g e e P it A I W g JEMTT R BT B A
= D/mm K,/(kN-mm™') K, /(kN+-mm™") K./(kN - mm~!) Ky/(kKN-mm~')  Q,/kN G/(N - mm™?)
LNR900 900 3 600 1.56 — — — 0.4

LRB900 900 4300 2. 64 19.76 1.52 218 0.4
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Fig. 3 Comparison between the seismic response

spectrums and the designing spectrums of 8 natural

wave records and 3 artificial wave records in the

main (a) and the secondary direction (b)
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Tab.5 Critical parameters in isolation design
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Fig. 4 Distributions of the inter-storey drift angle and the floor acceleration of 3 towers

in case of being hit by different earthquakes
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Tab. 7 The evaluation principle for the resilient

performance of the structure

BEHRA  BERTRE/
FEtr d

Y HBRROKHE AT R

ROFElMWE [0, 5%] [0, 7] ¥ ,<I0"*Hy,<107°
TR OFBHE (5%, 10%] (7, 30] y,<107*Hy,<107*
—B  WpimE [0, 10%] (7, 30] y,<I10Hy,<107*

3.1 BE%H

RGN F BRI T, 3 MEBNLE
. iU R AE SR 1 (TRTAR < R L
) Bk B USRS R R {4 (fRTRR i
R ) BRI E 5 Biw, SareR
P & HnE 6 iR,

T1, T2 } T3 WyEE 2% 30k 718, 367 i

540 Jiot, TEEBIMRAENIT, 3 DEEEAIE A 2
PR « (BRERH/EEHR) 43518 0.53% |
0.46% 1 0.35% , ¥ & 9Pk — ALK HE, W2
(CEFPUZER M AR HE)  (GB/T 38591—2020)
P HESAE BB 2 MR T AR 2K A FE
WH R R, 3 RN « 29 1.00% |
0.62% F10.45% , 7l 29I = ALK HE,

3 AERRRYIEE IR 325 B A5 R DL R
R 2 P AL, WEMBEE SRS B8R
P 90% LA 1, S5 e 2t i 22
P, B HEEIT, 3 BESHRNIBE o
G B 5 A B Z SR 67% ~83% , HEHil&
SRR N, Tl EENT, TI 32
B 2 b7 Loz, W SRR T1 254044
R E R, XF T2 T3, BAEE 2 E
SEFIRI B B ) 82% 1 83% , $EiHilZE T2 Al T3



1 Wi A ZW RS RC HEARRRR A SIVTRR IITE BT

119

5 8
(a) x=1.00% (b)
0.17
4+  x=0.53% St
6  |.2.05
e 0.02 S
‘1,81 e
IR T B IS
R 3 RN R \
S~ ~
e E 4 L \—4.95
8 x=035% &
2+ x =0.46%
8 ’ — o . K=0.45%
K =0.62%
0.017 [ o 0.01" |1y
10,59 - 1.06 C v

2 r 0297 ] 0237 [l
1k \ 0.8 [ .0.65] [-1:21

1.94 ™09 1.35— 1.01—\
0 0

T1 T2 T3 T1 T2 T3

I & gitirift Fr B U AR S R O s gu ittt f: l

BS E&B (a) AFE (b) 3EAFMT 3 B At 6915 538 A
Fig. 5 Restoration cost for the 3 towers in case of being hit by the design basis earthquake (a)

and the maximum considered earthquake (b)
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Concrete Frame Structure with Multi-towers Built on Large Chassis
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Abstract

A reinforced concrete (RC) frame structure with multi-towers located in the Vll-degree (PGA =0.3 g) re-

gion was integrated into a common isolation system. The seismic response of the three towers in case of being hit by

the design basis earthquake (DBE) and the maximum considered earthquake ( MCE) was studied, and the as-

sessment of the towers’ seismic resilience was carried out based on the Standard for Seismic Resilience Assessment of

Buildings (GB/T 38591—2020). The results indicate that the isolation technology helps to extend the basic peri-

od of the structure by three times, reduce the seismic action, and effectively control the seismic response of the su-

perstructure. Significant control of the absolute floor acceleration eliminates the damage of acceleration-sensitive

non-structural components ( ASNSCs). The repair cost of the structural components as well as the displacement-

sensitive non-structural components ( DSNSCs) takes up a major part of the total cost, and the repair time of the

structural components in Phase 1 decides the total repair time of the structure. The seismic resilience of the structure

applied with the seismic isolation scheme proposed in this paper can be successfully improved to Level 3, the out-

comes can provide reference for design of isolated structure on large chassis.

Keywords: reinforced concrete frame structure with multi-towers; isolation design; design basis earthquake

maximum considered earthquake; seismic resilience



