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Study on mechanical property of improved rubber isolation bearings
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Abstract: The key link of isolation structure design is the design of isolation bearing in isolation layer. In the actual
isolation design, the smaller the horizontal stiffness of the isolation bearing is, the more prominent the isolation
effect is. At the same time, the isolation bearing also needs to meet enough deformation requirements under rare
earthquakes to prevent its out-of-limit failure. Therefore, there are certain contradictions in the stiffness
requirements of the isolation bearing in the design. In this paper, aiming at multi-level fortification, an improved
isolation bearing is designed on the basis of ordinary rubber bearing. Through numerical simulation analysis, the
mechanical properties and energy dissipation capacity of the bearing are studied, and a simplified restoring force
model is finally established. The results show that the improved isolation bearings can show variable stiffness
characteristics under different working conditions, and the contradiction problems existing in the traditional rubber
bearings can be effectively resolved by rational design.
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Fig. 1 Improved rubber isolation bearings
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Fig. 2 Meshing of improved isolation bearing model
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Tab. 1 Model parameters of isolation bearing

24 Rt/ 2%

A3 H 4 /mm 500

o fLAE /mm 80

I )2 L /mm 5
BT B /mm 2.5
FAE S /mm 20
L 2RI BT VI &/ MPa 0.55
T EAE BT VIR 2 /MPa 0. 35
WE 2 2 L 20
A2 HL 19
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Tab. 2 Vertical stiffness of improved isolation bearings
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Fig. 3 Vertical load-displacement of bearings
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Fig. 4 Horizontal shear hysteresis curve of bearing
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Fig. 5 Equivalent horizontal stiffness of bearings
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Fig. 6 Shear deformation of improved isolation bearings
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Fig. 7 Energy dissipation of bearings with various

thicknesses of lead core
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Fig. 8 Energy dissipation of bearings with different

limit distances
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Fig. 9 Restoring force model of improved rubber

isolation bearings
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