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Mechanical Properties of Thick Lead-

Rubber Bearings

ZHU Yuhua , Al Fangliang, REN Xigngriang, LU Wensheng
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: Three kinds of thick lead-rubber bearings (‘'TLRB)
with different thicknesses of rubbers were designed in this
paper. The basic mechanical properties of the TLRB were
studied through mechanical properties test, such as vertical
stiffness, equivalent horizontal stiffness, post-yield stiffness,
yield shear force, and equivalent damping ratio. The effects
of pressure stress and shear strain on mechanical properties of
TLRB were studied. The comparison of mechanical properties
between test and formula were analyzed. It is concluded that
the difference of vertical stiffness of TLRB between test and
formula is apparent and the difference is increasing as the
thickness of rubber increases. The fitting formula of vertical
stiffness about test was given, and the effect of fitting was
satisfying. Because of the limit of samples, the applicability of
the fitting formula should be checked in future work. The test
value of horizontal properties of TLRB are similar to the
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formula value.
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Tab. 1 Table of TLRB size

SepEmE ARAR i ER i N = BEEE  HRREE FHHR 1R
= D/mm Diga/mm B &/mm on B T./mm ts/mm JEEE /mm RS
TLRB-1 300 60 4.5 25 112.5 2 15 16.7
TLRB-2 300 60 6.3 18 112.5 2 15 12.0
TLRB-3 300 60 9.4 12 112.5 2 15 8.0
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Fig. 2 Test result of vertical stiffness of TLRB-1
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Tab. 2 Vertical stiffness of TLRB
Kv/(kN ¢« mm™1)

o/ MPa
TLRB-1 TLRB-2 TLRB-3
2 464.0 376.6 227.8
3 419.0 348. 1 203.8
4 388.7 332.8 191.3
5 363.9 313.7 183.2
6 402. 1 299.8 180.0
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Fig. 3 Hysteresis loops of TLRB-1 (g, =4 MPa)
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Fig. 4 Equivalent horizontal stiffness versus shearing
strain(e, =4 MPa)
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Fig. 5 Post-yield stiffness versus shearing strain
{60 =4 MPa)
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Fig. 6 Yield shear forces versus shearing strain
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Fig. 7 Equivalent damping ratios versus shearing strain
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Fig. 8 Hysteresis loops of TLRB-1{7y=100%)
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Fig. 9 Equivalent horizontal stiffness versus pressure
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Tab. 3 Comparison of vertical stiffnesses of TLRB

Kv/(kN * mm™1)
R o Eh/

iy S N men wpp RER _BAR
Winld HwE
2 464, 0 1.39 0.93
3 419.0 1.26 0.95
TLRB-1 16.7 4 332.7 388.7 1.17 0.95
5 363. 9 1. 09 0.93
6 402.1 1.21 1.07
2 376. 6 1. 90 0.98
3 348. 1 1.75 1.01
TLRB-2 12.0 4 198.6 332.8 1.68 1.02
5 313.7 1.58 0.99
6 299.8  1.51 0.97
2 227.8  2.34 1.02
3 203.8 2.09 0.99
TLRB-3 8.0 4 97. 4 191. 3 1. 96 0. 98
5 183.2 1. 88 0.96
6 180.0  1.85 0. 96
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Fig. 13 Vertical stiffness of TLRB versus test
and fitting
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Tab. 4 Comparison of horizontal properties of
TLRB between test and formula

st Ki/(kN « mm—1) Ka/(kN » mm—1)
0 e wmh BRE mew wpn SRH
miet wd SR men e BRI
TLRB-1 0. 448 0. 366 0. 82 0. 248 0.196 0.79
TLRB-2 0. 448 0. 388 0. 87 0. 248 0. 206 0. 83
TLRB-3 0.448 0. 385 0. 86 0.248 0.189 0.76
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