AAE ASPolRe] S A5y

Mechanical Characteristics of Laminated Rubber Bearings
for Seismic Isolation
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ABSTRACT

The objective of this paper is to investigate the mechanical characteristics of the lominated rubber bearings (LRBs)
for the seismic isolation. The evaluations of the proposed equations of the LRB horizontal sfiffness are carried out and
these equations are extended fo the visco-elastic problems fo investigate the damping amplifications of LRBs. The
stability evaluation of LRBs is also performed. For investigation of the dynamic characteristics of LRBs, the horizontal
stiffness equations of the LRBs considering the P-defta effects are applied to the modeling of a seismicdlly isolated
structure and the earthquake response fime history analyses are carried out. From this research, the proposed simple
equation of the horizontal sfiffress of LRB is so useful for the design loads and ecsly extended to the visco-elastic
problerrs. Trrough the stability evaluation of LRB, the increcsing rafio of the total rubber thickness of the LRB severely
decrecses the buckiing lood than the increcsing ratio of unif rubber thickness. From the comparison of the dynamic
shear deflection of LRB, the analysis results are in good agreement with those of the experiments.
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Fig. 1 Assumed deflection shape of LRB subjected
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Nomenclature

Shear arca
D, Outer and inner diameter later
Apparent bending modulus
Modified bending modulus
Young's modulus of elasticity
Bulk modulus
Horizontal load
Shear modulus
Total height of LRB
Moment applying to rotational spring

Number of rubber layer
Vertical load

Buckling load
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Pg
51,5y
Sy
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Euler buckling load

Shape Stiffness

Banding stiffness

Thickness of rubber layer and steel plate

Ty Total height of rubber layer
k Hardening constant of rubber

17 Rotational angle
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