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Abstract: In this paper, using molybdenum disulfide as the friction material, a sliding isolation
bearing with a limit stop is designed according to the deformation characteristics of multilayer
frame structures,a calculation model for a sliding frame structure is given and an equation of
motion for an interlayer sliding base-isolated structure is established.Using SAP2000 software,a
finite element model of an interlayer sliding frame isolation structure is established and the
seismic response of the structure compared and analyzed under different friction coefficients and
isolation layer positions using the EL Centro seismic wave. The results show that the dynamic
response of the upper structure increases with an increasing friction coefficient,the damping effect
of the structure gradually weakens, and the isolation layer slippage constantly decreases. There-
fore,selection of the friction coefficient should consider the damping effect and isolation layer

slippage.In a higher isolation layer,the acceleration and interlayer displacement responses show an
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increasing trend and weakened isolation effect; the acceleration value of the lower part of the

isolation layer is larger than that of the upper part. The deformation of first and third layer isolation is

mainly focused on the isolation layer, but the interlayer displacement of fifth layer isolation does not

appear altered.It indicates that the higher isolation layer has less effect on the structure system.
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Fig.1 Diagram of the sliding isolation structure
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Fig.3 Layout plan of the frame structure model (Unit:mm)
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Fig.4 Diagram of sliding bearing platform
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Fig.5 Finite element model of the sliding isolation structure
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Fig.6  Seismic response of isolation structure under different {riction coefficients
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Seismic response of isolation structure with isolation layer in different position

JEE 488 22 KRN AN [R) B 75 2 AL ' B 1 B I B iR AT 4y
BT A8 5 B2 458 22 BRI B 72 )2 {0 5 X 2 458 0 % Bl 7 45
FAD R SR B EEES IR .

(1) b RS5489 21y T S o7 Fif T8 488 28 50 1) 1 o
AN 3G R TR L I T 8 ) 11 D Ak SR 8 T R 5 HL B
RZ R AT AW B R HCR 0.4 B H
R E N 68.65 mm, 1.0 &R A 34.57 mm, X £
AH JEE 4652 2 B0 /0N T 5 R 2 A R 1Y) I R Ol A R



5438 % 4l

K T S < ] T RS B R 45 H R AR A BR ST

563

LIS (BN DR iR g e AR 2y 00 NI S B o 7 W o
15 2 MO e BN 235 5 R IR AIUCR R 72 )2 98 7%
PR,

(2) BEA B R 2 (Y 3 w5 L 1 B IR 22 45 4 10 i i
JEE B0 B AR I B O B e R SR A W s . EL B
R TR B b AR E R 2. Ah,
=R B R N A =R KL B A% )2 Y I R RO /N
T— 2= R BB MR RCR

(3) JZ A # S s A b Bl 2 i 7 )2 o 2 B 48
o T 28 0T 4 A — J2 Rl 5 R = )2 o R T A L ) 72
FEEPTRRER., —ERENREZERLERT
“RFREN L HERZWZ AL R ER T —
JZ B TR B R N TR ) U0 B A A IR R B
o0 2= 2 e R B8/ Rl 5 V2 8 A e )2 X 5

FIRE ML/ B I 454 B 8 JE OF R B h FE B AR )= . B

JZ TR 2 B AR X K

2 # 3Lk (References)
(1] EHAE 5 4k % 50 P HE 21 A M 3L B 488 458 =7 3 19 O b 78 A 5

(10,7506 40 7% 2448 , 2012, 34 (4) : 350-354.

XIA Xiu-shen. Seismic Isolation of Combined System of Con-
tinuous Girder-arch Railway Bridge Using Friction Pendulum
Bearing[ J]. Northwestern Seismological Journal,2012,34(4):
350-354.(in Chinese)

[2] Makris N,Chang S P.Effect of Viscous, Viscoplastic and Fric-
tion Damping on the Response of Seismic Isolated Structures
[J].Earthquake Engineering and Structural Dynamics,2000,29
(6):85-107.(in Chinese)

(3] BEG, JF5CHE 10 7% I 22 245 10 1 3l 07 e ik B s s i [ ). £ ok

I&;?&.zooo.w(a) :11-16.
FAN Jian, TANG Jia-xiang. Structure Dynamic Characteristics
and Seismic Response of Sliding Base-isolated Structure[]].
China Civil Engineering Journal, 2000, 33 (4): 11-16. (in Chi-
nese)

(4] BRI 2R 2 )2 0 50 I A2 HUA5 0 9 T L A B HC 4 B

(5]

(6]

(7]

(8]

9]

[10]

BE D] A 45 # 2 4. 2005, 26 (2) 1 117-123.
MAO Li-jun, LI Ai-qun.The Simplified Models and Their Pre-
cision for Analysis of Multi-story Sliding Isolated Structures
[JJ.Journal of Building Structures, 2005, 26 (2) ; 117-123. (in
Chinese)
TR AEAE 2% 55 01 K A b RE AR T T U RS B A 45 A IR 2 4%
L HARAHT L) ] R TR 5 TR IR 30, 2007,27 (1) : 141-146.
ZHANG Yan-nian, LI Hong-nan.Seismic Responses of Sliding
Isolated Structure under Bidirectional Coupling Earthquake and
Its Optimization[ ] ]. Earthquake Engineering and Engineering
Vibration,2007,27(1) :141-146.(in Chinese)
238 AL R K U T 37 M R A T S U )2 ] R 45 6 B B
JIma R A3 Hr L) ] b AR TR AR, 2013,35(1) :51-55
LI Hui.BAO Chao, DU Yong-feng. Dynamic Response Analys
of Irregular Story Isolation Structures under Near-field Earth-
quake Conditions [ J]. China Earthquake Engineer Journal,
2013,35(1) :51-55.(in Chinese)
ik SCHE L Wk 52, Z a1k R A S N B T
2006,21(4) :19-25.
ZHANG Wen-zheng, YAO Shu.An Advance in the Research of

JEE LT ]9 3 s

Preparation and Application of Molybdenum Disulfide Lubri-
cant[ ] ].Lubricating Oil,2006,21(4) :19-25
E T MR 0 T R 2ROk S AL T Ak BH I 5N A
(10 A 4Rl ,2013,37(5) 1 10-14.

WANG Guo-dong,JTIANG Li-juan, LI Lai-ping, et al. Advances
in Research on Molybdenum Disulfide Additive[]J].China Mo-
lybdenum Industry.2013,37(5):10-14.(in Chinese)

AT, WER, AR RE SIS (ML a 06 4 Tolk iR
tt.2012.

SU Jing-yu,ZENG De-min, TIAN Jie.Introduction to Isolation

.(in Chinese)

W WY 5T i i

Structures| M ]. Beijing: Metallurgical Industry Press,2012. (in
Chinese)

W AR T I R R 2 S e 1 e K e O o X R R 4 A b 7R I
BESP D] PE % ¢ P4 % il SRR, 2012,

YANG Jia-ling. Experimental Investigation on New Sliding I-
solation Device and Seismic Response Analysis of Isolated
Structure[ DJ. Xi’an: Xi’an University of Architecture and

Technology,2012.(in Chinese)



