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Abstract: The environmental temperature can affect the physical properties of rubber, thus influ-
ence the dynamic response of plate rubber bearings under earthquake. In this paper, the finite ele-
ment method was used to analyze the frictional sliding characteristics of plate rubber bearings.
The hysteretic curve and equivalent viscous damping ratio of the bearing were compared with
those obtained from normal temperature experiment. Based on a reliable model, the influence of
environmental temperature on the friction sliding characteristics of plate rubber bearing was ana-
lyzed. Relationship between the temperature and the energy consumption, the equivalent viscous

damping ratio, and the starting distance of sliding were also studied. The results showed that:
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(1) The finite element model can well show the frictional sliding characteristics of plate rubber

bearing under horizontal load; (2) Within the temperature range studied in this paper, the lower

the temperature, the more energy consumption of plate rubber bearing in the friction sliding

process, and the bearing will earlier enter the sliding state. So it is important to control the sup-

porting length of upper structure of the bridge in cold area. (3) With the decrease of shape coeffi-

cient, the viscous damping ratio of plate rubber bearing is increased, and the initial sliding dis-

tance of the bearing was decreased.

Keywords: plate rubber bearing; earthquake; numerical simulation; rubber parameters; low tem-

perature
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Fig.1 Schematic diagram of test device
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Table 1 Test parameters of bearings

P 5 SR SR/ m TR R 8 K i 17 %/ MPa
R1 GJZ 500X 550X 78 0.048 16.37 4
R2 GJZ 500X550 X 78 0.048 16.37 6
R3 GJZ 500X 550 X 78 0.048 16.37 8
R4 GJZ 500X 550 X 78 0.048 16.37 10
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Fig.5 Finite element model and deformation diagram of bearing
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Table 3 Parameters of bearing model

s SRS e B JE /m R )Z H TR F
S1 GJZ 500550 X 60 0.04 5 16.38
S2 GJZ 500 X 550 X 70 0.05 5 13.10
S3 GJZ 500X 550 X 80 0.06 5 10.91
S4 GJZ 500 X 550 X 95 0.75 5 8.73
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Table 4 Influence of temperature on energy

consumption of bearing
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B/ B2 C  MER_25C fit/
100 15 24 37.50
200 68 104 34.62
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Fig.8 Effect of temperature on equivalent viscous

damping ratio of bearing
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Fig.9 Effect of temperature on the initial slip distance
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