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Fig. 1

Sectional view of the restraining rubber bearings

(according to Wu et al, 2020b)
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Tab. 1  Constraint rubber bearing’s parameters
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E,/MPa 2.20 t/mm 5
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t./mm 3
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Fig. 2 Division of the finite element model

of the restraining rubber bearings
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Fig. 3 Nominal strain of the rubber bearings (a) and Von Mises stress of stiffening plate (b)

of the thick — layer restrained bearing (S, =9)
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Fig. 4 Nominal strain of the unconfined rubber bearings (a) and Von Mises stress of reinforcement (b)

of the unconfined bearings (S, =15)
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Fig. 5 Nominal strain of the confined rubber bearings (a) and Von Mises stress (b) of reinforcement

of the confined bearings (S, =9)
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Abstract

The vertical mechanical properties of a new type of confined seismic isolation rubber bearings are studied, and

the rubber bearings are analyzed by using the finite element method. Through the numerical simulation of the verti-

cal monotonic loading, the vertical mechanical properties and ultimate bearing capacity of the rubber bearings un-

der the action of the vertical load are analyzed. In addition, the effects of different shape factors on the vertical me-

chanical properties of the rubber bearings are studied. The results show that compared with the traditional laminated

rubber bearings, the confined rubber bearings have lower vertical stiffness, while still possessing higher vertical

bearing capacity, can effectively improve the damping capacity of the isolation device in vertical direction.

Keywords: confined rubber bearings; vertical stiffness; bearing capacity; mechanical properties; the finite

element analysis



