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Abstract: Plate rubber bearing is an important supporting member in the bridge structure system in the
marine corrosion environment. The frictional slip and rubber aging will affect the overall seismic per-
formance of the bridge structure. To investigate the aging shear performance of bridge plate rubber
bearing considering frictional slip under the marine corrosion environment, the frictional slip test on
the plate rubber bearing was carried out, and the effect of rubber aging on the shear performance and
frictional slip of the plate rubber bearings with various shape factors was analyzed by the finite element

method. The results show that: (1) The initial frictional slip of the bearing increases with the increase
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of aging time and the shape factor; (2) The energy consumed by the bearing through frictional slip

gradually increases with the aging time; (3) The equivalent viscous damping ratio of the bearings in-

creases with the aging time and the shape factor. Marine corrosion environment will accelerate the ag-

ing of the plate rubber bearing and affect its shear performance, so the influence of bearing frictional

slip and aging performance on the seismic dynamic response of bridges should be considered in the seis-

mic design of bridges in areas with more serious marine corrosion environment.

Keywords: plate rubber bearing; marine corrosion environment; {rictional slip; rubber aging; shear

properties
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Table 1 Test parameters of bearings
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wE AEERE /mm AR MPa
B-1 48 16.38 4
B-2 48 16.38
B-3 48 16.38 8
B-4 48 16.38 10
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Fig.3 Frictional slip test of the specimen
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Fig.6 Finite element model and deformation of bearing
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curves under horizontal load
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Table 2 Comparison of equivalent viscous damping ratio in test and simulation BT Y
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7 N (E) N E) s [E) 5 AL
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bearing test and stimulation considering rubber aging
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Table 3 Parameters of bearing model

B )Z

s SR /mm TR 2 2K 2N
P-1 40 5 16.38
P-2 50 5 13.10
P-3 60 5 10.91
P-4 75 5 8.73

30 BERZBAMBXGRIEEZBEEERELE

HI

B AR 52 I 1 e 45 1 S i o0 A 2 S JRE AE
K MR AR R d AT 45 5 A8 O N T i SR A 1Y
BB A% K SR B R T A Oy T gl R
0 TR B L AR A R A B A R R
DRI, 7 1 5 e 45 40 N, S BT 91 A8 JE 35 B 300 %
W, o0 B 1 AR 2 A IR 8] 36 AN [R) AR 28 2000 Al s Cag
JBe S e BE S T MR IR AL B B RE R o il 9 T LUA
H SR Y BE 45 T B AL 0 6 A% Bl S A0 N T Y 3
171 AN W78 R, L SR A TR AR BB K, S8 B 4 1
Mol i AL AR o 3 2 B hy T R AR I N B

344

o0.10f
0.00} /‘*‘_‘/
0.08} M%
g 007} e §Z {?)fé?
= 0.6 = 5=873

0.05F /A//"wy‘
0.04
0.03|

00253640 60 80 100
B8] / 4F
B Al X 3 A JEE 452 1 % ke Ui 6 % 19 52 T

Fig.9 Effect of aging on the frictional slip distance of the

bearings
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