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Fig.1 Section diagram of small lead-core rubber bearing

(Unit:mm)
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Tab.1 Design specifications of bearing
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Fig. 2 Schematic diagram of test equipments
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Fig.3 Physical diagram of test equipments
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Fig.4 Determination of the shear properties of lead-core

rubber bearing
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(a) Hysteresis curves of LRB-1 bearing at different shear strains
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(b) Hysteresis curves of LRB-2 bearing at different shear strains
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Fig.5 Hysteresis curves of bearings under different shear

strains
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Tab.2 Parameters of bearings under different shear

strains
PO T T
wWe /Y% kN-m) (kN-m) IR H1 /&N JRH/ %
10 466.05  364.09 0.29 13.16
20 413.01  332.62 0.46 11.57
50 338.18  279.55 0.84 10.13
LRB-1 100  283.35  236.29 1.34 9.33
150  246.43  210.44 1.54 8.63
200  215.08  187.56 1.57 7.19
250  208.21 184.84 1.67 7.19
10 523.02  412.88 0.31 12.61
20 424.35  336.02 0.50 12.09
50 34540  282.90 0.89 9.94
LRB-2 100  291.43  242.75 1.39 9.79
150 251.60  215.06 1.56 8.70
200  228.32 198.49 1.70 7.18
250 210.78  188.12 1.61 6.65
10 494.53  388.49 0.30 12.88
20 418.68  334.32 0.48 11.83
50 341.79  281.22 0.86 10.04
SEEME 100 287.39 239.52 1.36 9.56
150  249.02  212.75 1.55 8.66
200 221.70  193.03 1.63 7.19
250 209.50  186.48 1.64 6.92

FEASTR) B R A5 T T A 7N R S AR e 2 A 1) 45 3k
KV WIEE e R e W2 S e Jes R g A A 5 B B Y
S (E A0 6 BT

1 & 6 (a) AT 1, 75 o0 b5 fE FE R 1R, 32 88 1Y) 55
BRI i A B 07 A 1) 38 R I I8/ o S A 11 25 4L
KPR AE 100 % 5 10 AE DL I BT B, N 1096 BY
7 AE B 1 494.53 kKN/m U /s B 100 % 5 137 48 i 1
287.39 kKN/m , /N I i R 100 %6 5 i A% B 55 27K -
WIlEE 1 72.08 %0 5 100 %6 B9 [ AR DL B 45 340K FWIEE T
R 2% , M\ 100 %6 59 R A% i (1) 287.39 kN/m I /)N %)



el BhoORRAF s ANERLEY SRR SR 55 U1 RE IR AT 5T 329

550 450
2 ool SRR
& —=— ERERIE 1400 7
* 4501 g
£ 4o} ¥y
% 350} 1300
¥ 300y {250 ¥
= 250¢ B
# 200} 1200 =
150

) L 1 . L 150

50 100 150 200 250
BRI / %

(a) 520K T R BE A IR R P-4

(a) Average equivalent horizontal stiffness and average

10 20

post-yield stiffness
2.0 14
Eﬂﬁjj {13
16- —=— N H e L
: '12 o\o
? 12r ™ =
1 AS]
§ 0.8+ ’ HE_?
=0 19 =
ls #
0.4+
17
(I : . L L L 16
10 20 50 100 150 200 250
BIRIAR /%
(b) JE IR 77 A5 RUBE B L P2 1E

(b) Average yield force and average equivalent damping ratio
&6 AN [m] B 0 78 T S A 8 5 40 1 g

Fig. 6 Shear properties of bearings at different shear strains
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Fig.9 Schematic diagram of the rubber and lead-core

separated hysteresis curves of the lead-core rubber

bearing
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Tab.4 Equivalent horizontal stiffness of bearings under

different shear strains and different compressive

stresses (Unit: kN/m)
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Tab.5 Seismic waves for shaking table experiments
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Tab.6 Correction values compared with equivalent horizontal stiffness obtained from shaking table experiments (Unit: kN/m)
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3475 0.54 0.94 0.85 6.48 314.91 356.92 13.34 305.09 —3.12
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Experimental research on shearing properties of
small lead-core rubber bearings

HAN Miao, LIU Xiang-hui, DU Hong kai, JIANG Jin-wei, YANG Jie-chuan
(School of Civil and Transportation Engineering, Beijing University of Civil Engineering and Architecture,
Beijing 100044, China)

Abstract: Through shear tests on small lead-core rubber bearings, the effects of bearing shear strain, compressive stress and load-
ing frequency on the bearing's equivalent horizontal stiffness, post-yield stiffness, yield force and equivalent damping ratio are stud-
ied. The results show that: With the increase of shear strain, the equivalent horizontal stiffness and the post-yield stiffness of the
bearing decrease, the yield force increases, and the equivalent damping ratio decreases linearly; with the increase of the vertical
compressive stress, the equal the effective horizontal stiffness decreases, the stiffness decreases linearly after yielding, and the
yield force and the equivalent damping ratio increase linearly; the loading frequency has basically no effect on the shear performance
of the bearing and can be ignored; within 100% of the shear strain, apply the shear strain and compressive stress did not cause dam-
age to the isolation bearing; large deformation and large compressive stress above 100% shear strain will cause the bearing to enter
into plastic, causing partial permanent damage to the bearing. Suggestions that the working conditions need to be designed accord-
ing to the actual needs of the shaking table test are put forward. The correction coefficient of the Japanese code equivalent horizon-
tal stiffness calculation formula is proposed, which is compared with the measured value of the shaking table test to improve the ac-

curacy.
Key words: small lead-core rubber bearing ; shear strain; compressive stress;loading frequency ; shake table experiment
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