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Experimental Study on Sliding Friction

Behavior of Laminated Rubber Bearing and Its
Mechanical Model

XIANG Nailiong, CUI Xioxia, LI Jianzhong
(State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Based on the typical damage of laminated rubber
bearing sliding for small to medium-span girder bridges during
the Wenchuan Earthquake, experimental study on the sliding
frictional behavior between bearing and steel plate was carried
out. Effects of vertical stress and sliding velocity on the
bearing sliding behavior were investigated. Results showed
that the bearing displayed an approximately linear elastic
shear response before sliding. The nominal shear modulus of
the bearing ranged between 700 and 1 100 kPa. The
coefficient of sliding friction at bearing-steel plate interface
was negatively related to the vertical stress, and positively
related to the sliding velocity. A mechanical model of the
sliding behavior between laminated rubber bearing and steel
plate was then developed, considering the effect of various
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parameters.
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Fig.1 Specimen installation and test setup
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Tab.1 Testing matrix

Iy 5 T =
o e mamg TR MBEES B
-1 1 — R 2.0 0.5 240
1-2 1 — R 4.0 0.5 240
-3 1 — R 6.0 0.5 240
-4 1 — K 8.0 0.5 240
1-5 1 — R 10.0 0.5 240
-1 2 — R 2.0 10.0 240
2-2 2 — R 4.0 10.0 240
2-3 2 — R 6.0 10.0 240
2-4 2 — R 8.0 10.0 240
2-5 2 — R 10.0 10.0 240
3-1 3 — R 3.0 1.0 240
3-2 3 — R 3.0 2.0 240
3-3 3 — R 3.0 5.0 240
3-4 3 — R 3.0 10.0 240
3-5 3 — R 3.0 20. 0 240
4-1 4 — R 4.0 1.0 240
4-2 4 — R 4.0 2.0 240
4-3 4 — R 4.0 5.0 240
4-4 4 — K 4.0 10.0 240
4-5 4 — R 4.0 20. 0 240
1-6 1 ZBRIEERHF 2.0 0.5 180
2-6 2 ZWHEEH 4.0 0.5 180
3-6 3 ZBREREH 6.0 0.5 180
-6 4 EBWRIEEER 8.0 0.5 180
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Fig.2 Cyclic loading protocol in the test
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Fig.3 Bearing deformation at different loading displacement in case 1-2
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Fig. 4  The variation process of bearing horizontal
displacement with loading displacement in case
1-2
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Fig.5 Sample horizontal force versus displacement

results for monolithic loadings
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Fig.6 Sample horizontal force versus displacement

curves for cyclic loadings
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Tab.2 Summary of bearing shear characteristics for monolithic loadings
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Fig.8 Variation of sliding friction coefficient with vertical stress and sliding velocity
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