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Research on Mechanical Properties of Rubber Bearings with Initial

Rotation Under Horizontal Seismic Forces in Different Directions
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Abstract: In order to analyze the bearing rotation of large-span spatial structures, the horizontal
mechanical properties of the rubber bearings with relative rotation between upper and lower faces
were studied. The finite element software ABAQUS was used to analyze the horizontal
mechanical properties of rubber bearings without initial rotation. Then the horizontal mechanical
properties of rubber bearings with initial rotation were analyzed when the horizontal displacement
loading in X direction, Y direction and 45° direction. Finally, the varying trends of horizontal
stiffness and shear strains were obtained. The results show that when shear strains are small, the
horizontal stiffness of bearings decreases with the increases of the rotation at first, and then
increases at X direction and 45° direction. When shear strains are large, the horizontal stiffness
decreases with the increases of the rotation angle at first, and then increases at Y direction.
Comparing with rubber bearings without initial rotation, the horizontal stiffness of the rubber
bearings with initial rotation is larger, which makes the seismic isolation effect under seismic

fortification intensity worse. In the range of engineering stress, the vertical pressures have little
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effect on the horizontal stiffness under three different horizontal displacement loading directions.

Key words: large-span spatial structure; rubber bearing; initial rotation; horizontal stiffness; for-

tification intensity
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Tab.1 Parameters of Bearings
= D/mm Dy /mm ¢;/mm t,/mm n: ng T./mm S Sz
RB-1 200 40 2.58 1.5 16 15 41.3 18.0 4. 84
RB-2 400 80 3.81 2.0 18 17 68.6 25.5 5.83
RB-3 300 60 2.60 2.4 24 23 62.4 23.1 4. 80
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Fig.1 Bearing Model and Mesh Generation
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Under X-direction Horizontal Displacement Loading
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Fig. 7 Horizontal Stiffness-shear Strain Curves of RB-1

Under Y-direction Horizontal Displacement Loading
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Fig. 8 Horizontal Stiffness-shear Strain Curves of RB-2

Under Y-direction Horizontal Displacement Loading
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