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Abstract: As an important component connecting the superstructure and the substructure of bridge, the
mechanical property of rubber bearings has an important influence on the seismic response of the
superstructure and the substructure, but the mechanical property is different depending on the anchorage
boundary conditions adopted in the installation. In order to investigate the influence of different boundary
conditions on the mechanical property of rubber bearings, a group of refined FE models of the bearing, which
considering anchoring at top and bottom surfaces, only anchoring at top surface and without any anchoring,
are developed using finite software. The rationality of all the finite models is verified by comparing with the
experimental result and theoretical result. Then, vertical stress and shear deformation are applied on the
verified models, the influence of different boundary conditions on the mechanical property, such as inner
stress distribution and stress response value, is comparatively analysed. The result shows that (1) The
compressive area of bearings decrease as shear deformation increase, which lead to the internal peak

compressive stress increase gradually. The obvious different increases of peak compressive stress depend on
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the boundary condition. The bearing with anchoring at top and bottom surfaces increases the maximum

amplitude,, while the bearing without any anchoring increases the minimum amplitude value. (2) The

internal stress value of bearings will be increased with anchoring application under shear deformation. The

bearing with anchoring at top and bottom surfaces is more prone to peel and tear damage between rubber layer

and steel plate than that without any anchoring under the same horizontal load, and the seismic force

transferred to the substructure of bridge will be increased with anchoring application, which is not good for

seismic performance of bridge. (3) For the bearing without any anchoring, the stiffness will be degraded as

shear deformation increase. It is recommended that the decrease of effective shear area of bearings caused by

roll-off at the supporting surfaces should be taken into consideration during bridge design stage.

Key words; bridge engineering; mechanical property; finite element analysis; rubber bearing; shear

deformation; compressive stress distribution
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Fig. 1 Forces and deformation of UB rubber bearing

Xob T TOUE 17 49 8 [ 9 S, FGr 52 8 1) [ B A
1 T 1A Y B 7 DX A, 7R 7P fip B TR S
BT AT 1085 7 18, SSfait 0 70 DX S0RE 7= 2B L B F7 LA
ERZIIE, AR 2 s = A G BN ) AR
IR TR H e A Tl g B F1, By A S g
PRI RNIR

2 BBEBRXEZHREREE
Fig.2 Forces and deformation of BB rubber bearing
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Fig.3 Force and deformation of SB rubber bearing
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Tab.1 Parameters of SB rubber bearing specimen
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Fig.4 SB rubber bearing specimen and Finite element model
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Tab.2 Comparison between horizontal stiffnesses
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different boundary conditions
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