Hs1 & 1M i R N O S S G = W/ = = S ) Vol.51,No.11
2024 % 11 H Journal of Hunan University(Natural Sciences) Nov.2024

XEHS:1674-2974(2024)11-0177-10 DOI: 10.16339/j.cnki.hdxbzkb.2024119

BT 42 B AR B ) B A R R 445 M S JEE T Ry 1 A 5

IFLHRR BT
(R 2F B TSR, IR K70 410082)

W EABRELEMET PRI BEGEE AR ERL TR ARG E L BE LIS
NG EZNRE /BT —AF L BR FATABE, BREREWIE A —F % ) FHr6h R L&
R &, R BARES RAZ ML . KR EM IR B TH 2008 802 K69 47 35 28up o
FMA , RAHR ARG — R ARHTRALS ADFINRMANEEX . EFTEZHREY
FHMMCRE X BEAAFE ) ERE RGBT R L RERFHEELR THET A X
B TEILIRAL. B REAN, L BB ) EHZKFRESR S L EEREAR E X6
#oe s 22 8 (0.2g) 8 E(0.3g) .9 F(0.4g) 3 X, A4 F 8 hHLI 8 bF 5 4R & & FRAR 5 7
4 0.24.0.22.0.20, 48 52 44 & 5L YL FRAA 557 4 4.5.3.5.2.5.

KW AE R A R E X RE T ) ;3 5 L IRAA

FE4ES:TU318 MEKARERD: A

Research on Bearing Tensile Stress of Base Isolation Structure Based on

Bearing Lift—off Model

WANG Yan, XIAO Yifu", SHANG Shouping
(College of Civil Engineering, Hunan University, ChangSha 410082, China)

Abstract: The tensile stress of rubber bearings is critical for the design of isolated structures. To study the force
state of isolation bearings after the occurrence of tensile stresses, a hypothesis of bearing lift—off behavior is
proposed, and the lift—off state is summarized as a force—balanced bearing reduction system, thus obtaining a
straightforward solution for the lift—off state. The concept of load equivalent eccentricity, which is suitable for
measuring overturning effect, is proposed by analogy with eccentric compression members, and a conversion
coefficient is adopted to express load combinations uniformly, so as to obtain a more concise expression. The
analytical formulas of equivalent eccentricity, internal force and stress of bearing and overall rotation angle at each
stress stage were derived. The critical average compressive stress of bearing was proposed, and the corresponding
height—width ratio limits were calculated. The results show that the tensile stress of the bearing is mainly affected by
horizontal earthquake action, height—width ratio, bearing performance and arrangement; in the area of 8 degrees
(0.2g), 8 degrees (0.3g), 9 degrees (0.4g), the limit of the equivalent eccentricity when the bearing is allowed to
have tensile stress is 0.24, 0.22, 0.2, respectively, and the height—width ratio limits is 4.5, 3.5, 2.5, respectively.
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T4 HHL0.16.0.14.0.13.

®3 BRIMNENAETHEIROE(0=0,,,)
Tab.3 Equivalent eccentricity under the minimal stress
combination (¢=¢,,,)
etV [e]

81 8k o 8 sk 9
0.360 0.325 0.300 0.360 0.325 0.300
0.240 0.217 0.200 0.296 0.272 0.256
0.200 0.181 0.167 0.283 0.264 0.250
0.180 0.163 0.150 0.263 0.246 0.233
0.168 0.152 0.140 0.235 0.218 0.207
0.160 0.144 0.133 0.279 0.263 0.252
0.154 0.139 0.129 0.279 0.264 0.254
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Fig.8 2-degrees of freedom vibration model
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Fig.10 Comparison of height—width ratio limits
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Tab.4 Height—width ratio limits for isolated structure

IR Wb AFEJE 1 e LU BR{H H/B
e R WIT/s T,=2s T,=3s T=4s T=5s
0.35 1.9 2.7 34 4.1
8 i
0.45 1.6 22 2.8 34
(0.2¢)
0.55 1.4 1.9 24 2.9
- 0.35 1.3 1.8 22 2.7
-
F 24 o ; N 1.5 1.9 22
o 0.55 0.9 1.3 1.6 1.9
0.35 1.0 1.4 1.8 2.1
9Ji
0.45 0.8 1.2 1.5 1.8
(0.4g)
0.55 0.7 1.0 1.3 15
0.35 2.9 4.0 5.1 6.2
8 Ji
0.45 24 33 43 5.1
(0.2¢)
0.55 2.0 2.9 3.7 4.4
. 0.35 2.0 2.8 35 4.2
& 8% 0.45 1.6 2.3 2.9 35
AR (0.3g) ’ ’ ’ ’ ’
0.55 1.4 2.0 2.5 3.0
0.35 1.5 22 2.7 33
9 i
0.45 1.3 1.8 23 2.7
(0.4g)
0.55 1.1 1.5 2.0 24
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0.24 , AN FSLVFIH AN B 3 0.13~0.16.

3) Il RS- ¥ 1T A2 S AR 1 ) AN BR 9 4 ol 2%
. BB N 8 B 9 BT, PSS AR A0 - 24 T JE b
WEAE 23 SN BB 38 10.6 MPa 9.8 MPa, 7] f4iF % JiE K
SO T R 2 3 b 7 198 e R AR R

4) SV S ERLINE T B 1 S 800 O AN SRR B
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