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Analysis of rate between horizontal dynamic shearing force
and static shearing force for certain lead rubber bearing
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Abstract: In order to study the relationship of horizontal dynamic shearing force with static shearing force for the end of lead rubber
bearing (LRB), the ratio between horizontal dynamic shearing force and static shearing force (RHDS) of LRB was proposed and
analyzed for LRB those shear modulus of rubber is 0.6MPa. According to the demand of the vertical load for LRB in the code for
seismic design of buildings, the common LRB were adopted for the dynamic time history response analysis using the nonlinear mod-
el. The effect of parameters of LRB, including the diameter and ratio between non-yield horizontal stiffness and post-yield horizontal
stiffness and the vertical load, was studied for the change and distribution for the RHDS of LRB, and the change of the RHDS and
shear deformation of LRB under the earthquakes was mainly discussed with different parameters. The general simplified formulas of
horizontal dynamic shearing force for LRB are given. The results show that with the increase of shear deformation the RHDS of LRB
decreases and its dynamic shearing force is closed to its static shearing force. The RHDS is less than 1.25 when the shear defor-
mation of LRB is 250%, and the result change of the general simplified formulas is the same as that of numerical analysis and the
general simplified formulas proved to be reliable.

Key words: lead rubber bearing; dynamic shearing force; ratio between dynamic shearing force and static shearing force; nonlinear
model; shear deformation
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Fig.1 Analysis model of rubber bearing
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Tab.1 Parameters of lead rubber bearing
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T RRGOMO) BL A AR R e B g Dm wmm B mm
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Tab.2 Mass of the top of lead rubber bearing
Dgr/mm
KA bidl R
HERIH] pMPa 400 500 700 800 900 1000
Ty 10 128163 200255 288367 392500 512653 648 827 801 020
% 12 153796 240306 346041 471000 615184 778592 961 224
ES 15 192245 300383 432551 588750 768980 973240 1201531
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Tab.3 Parameters of earthquake waves

iR Ak B4%  Rjb/km Rrup/km
CW1 EwW CHY028 7.62 3.11 3.1
CWI1 NS CHYO028 7.62 3.11 3.1
CW2 EW TCUO075 7.62 0.9 0.9
CW2 NS TCUO075 7.62 0.9 0.9
CW3 EW TCU102 7.62 1.5 1.5
CW3 NS TCU102 7.62 1.5 1.5
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Fig.2 Distribution of RHDS under the different
diameter Dy, of lead rubber bearings
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