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Tab. 1 Section and reinforcement of the frame beam and column

o f: Bz IR/ (mm x mm) (L%
1~3 700 x 700 16025
HEZEAE:
4 ~8 700 x 700 12025
5025
1~4 300 x 700
4022
FE L 2
4025
5~8 300 x 700
3022
, 4022
IR G 1~8 300 x 600
3022

1.2 Z&j8 SSI Rz i b B SR By
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&, RA AT A o IE R0 M 0 43 J2 Hh RS A,
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UL EE T N Tih 290, N Tih ey )e
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AP JE A 5 Z R EE, AR B E te S 80k BHE
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Fig. 1 Three-dimensional diagram (a) and
section drawing (b) of isolated

structure considering SSI effect
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Tab. 2  Parameters of foundation soil layer

H2ER ORI/ Ay STUIRER (AR pumElgfns

45 m (kgem™3) H (10°N-m72)  (1°N-m72)  (°)
13 2000 0.2 3.89 9. 80 26
2 3 2100 0.2 4.69 11.81 30
324 2200 0.2 5.57 14.08 34

®3 ATiaRHBERSH

Tab.3 Damping parameters of artificial boundary

L1 BRI L/ HIENIE, B e

(10°kN -m~!) (10°kN +m~1) Lt SR
1 1. 440 2. 880 0.029  0.090
2 2.820 5. 640 0.037 0.116
3 4.160 8.110 0.042  0.132

R4 REXESH

Tab. 4 Parameters of isolation bearing

AR R T SR B JEIR
e EHR R R KiEE/ Mgz
mm  mm  (kN-m™') (kN-m™') (kN'mm~') kN

LRB600 600 110 13 110 1580 2 800 63.0
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Tab. 5 Basic information of ground motion
= Hiz= RIRG = PGA/
. H Hh )
s A BE/km %% (em - s7?)
348. 15(X Jr'])
1994 -
CPC  Northridge ol - 17 California 17.5 6.7 343.20(Y J5[])
122.56( Z Ji1i)
210. 14(X J71])
Imperial 1940 -
El Centro California 8.8 6.9 341.69(Y J5[])

Valley 05 -19
-206.35(Z J71n])

Hollister 1974 150. 83 (X J71A])
Hollisier City Hall " California 6.1 5.2 361.90(Y J7l)
Annex 148.70( Z J7T])
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Fig. 3 Seismic wave response spectrum
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Fig. 4 The mid - storey displacement (a) and mid - storey shear forces (b) of different seismic waves

under different input dimensional working conditions
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Fig. 5 Curves of compressive (a) and tensile stress (b) of isolation bearing



54

B TR 5E SSIRY)ZE ] BR LA TR = AEHBAE T B R S 669

e TH0 T = AEMBIN 1B/ | MPa, SRIMAE T&
SSI 4507 s 1t 5% 3 = 24 T 00 35 43 2 86 7 A iz By
NIRRT 1 MPa, Hor, SR A i KRN T8
1.6 MPa, 423 Fiyo FRAE T B .

H S I T 4R 1 3 A 4 S AT AR = A b AR
SIVERT 25 & SSLAUN I, 5 B A% Ge 7K - I 7 = s
(1) 2 [B) ol 752 235 ) AN B A 2550 b B 22 8 ) M A2 B, 7
AN ) 52 AR T 380 38 43 S8t BRL Hs 1 7
FRLIRARE AR SC3 Ao B B8 ) B AR e OR i P

[1F:=8

3 BREIN = 24 bR R S AR Y = [ B e 45 A
H T P

3.1 ZHREZEREE

N7 LRB600 [ 72 =2 JAz 5 6 [n] b 7 S JA o Bk
TR = PR AR LS AR, R N 8 x 10° kN/
m [ R A Ry 85 [ B R 2 I B AR SR, KT IR
MIBES 7.96 kN/mm, R Damper $LCE, H
Be A5 % 8 7K V- By 7 S JA6 A () 1) il ¥ 5L BHLJE 2% 5
ZIFHE . FE=YE MR S T, AR GO R AR
SER N = YE PR R S A T = i R AE R B b AR
M 7 X5F 6 04T
3.2 IREGW

X =2 b 52 45 00 55 4% G2 KT B 722 45 4 A T A
A8, BB ABREILE 6, =4ERmELSEA
PR LR Gk IR R R, X2 NEZ K
T)RR i fREA R, SRR A R AR
F. il B IRFEIE DK

®6 AFIRRESHBIRER
Tab. 6 Natural vibration period of different

isolated structures

R 5
H B
OOk PRI SRS
1 3. 064 3. 161
2 3.025 3.143
3 2.878 2. 898
4 0.475 0. 685
5 0.425 0.651
6 0.421 0. 634
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Tab.7  Comparison of the maximum displacement between the
lower layers of each isolated structure under different

seismic input conditions

JZ LA R AR/ mm
HIRZ i AT7 0]
EGKFRARSH AR
X 19. 19 21.25
CPC % XY 21.35 22.43
XYz 21.57 23.39
X 18. 28 19.29
El Centro XY 23.35 25. 16
XYz 23.57 25.40
X 25.20 26. 02
Hollister Ji% XY 26. 54 26. 41
XYZ 27.46 28.58
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Study on Response of Mid-storey Isolation Structure with SSI Effect
Subjected to Three — dimensional Ground Motions

ZHAO Jie', LIU Dewen', YAO shunzhong', LIU Yang®, ZHAO Jibing', ZHOU Wangwang',
XIAO Shuai', WU Qiangian', WAN Feng', LI Tianming'
(1. College of Civil Engineering, Southwest Forestry University, Kunming 650024, Yunnan, China)
(2. School of civil engineering, Tongji University, Shanghai 200092, China)

Abstract

In order to investigate the seismic response of the mid — storey isolation structure subjected to three — dimen-
sional ground motions when the soil — structure interaction ( SSI effect) is taken into account, a mid — storey isola-
tion structure model related with SSI effect was established. To compare the seismic response of the mid - storey iso-
lation structure under different conditions, one — dimensional, two — dimensional and three — dimensional ground
motions are input respectively. In order to solve the problem of excessive tensile and compressive stresses of isolation
bearing when inputting three — dimensional ground motion, a three — dimensional isolation device is installed and
the seismic response of the structure is compared with that of the traditional horizontal isolation structure. The results
show that the seismic response of the structure subjected to three — dimensional ground motion is greater than that
subjected to one — dimensional and two — dimensional ground motions; when the three — dimensional isolation bear-
ing is installed, the vertical ground motion is effectively isolated, and the structural seismic response is reduced;
the bearing force is optimized, and the problem of bearing tension and compression failure is solved; the soil stress
of the foundation is less than the soil stress under the traditional horizontal isolation bearing, which is beneficial to
the foundation and foundation design.
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