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Fig.3 Deformation process of single-layer rubber bearing
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Fig. 13 Variation trend of vertical stiffness of high damping
thick rubber bearing
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Experimental research on mechanical properties of

high damping thick rubber bearings

KUANG Cheng-gang', TAN Ping', CHEN Mu-feng”, L1 Zhi-xiang’, LUO Hao-jie'
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2.School of Civil Engineering, Guangzhou Institude of Science and Technology, Guangzhou 510540, China;
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Abstract: In order to explore the mechanical properties of high-damping thick-layer rubber bearings, this paper studies the force
characteristics of horizontal shear and vertical compression of high-damping thick-layer rubber bearings under vertical compressive
stress. A model considering horizontal shear deformation is established, and a vertical stiffness correction theory is proposed based
on compressive stress changes. To verify the accuracy of the theoretical model, three types of high-damping thick-layer rubber bear-
ings with different first shape coefficients were designed for horizontal quasi-static shear and vertical compression tests. The results
show that the equivalent horizontal stiffness and equivalent damping ratio of the high-damping thick-layer rubber bearing are
changed by the restraint effect of the internal steel plate. As the vertical compressive stress increases, the horizontal equivalent stiff-
ness gradually decreases. In the vertical compression test, as the vertical pressure increases, the vertical compressive stiffness pres-
ents nonlinear strengthening characteristics. Through the comparative analysis of theoretical and experimental results, it can be
seen that the mechanical model of horizontal shear deformation constructed in this paper can better describe the mechanical proper-
ties of high-damping thick-layer rubber bearing in horizontal shear, and the vertical stiffness correction theory can accurately calcu-

late its vertical stiffness. The deviations from the test results under different working conditions are all within 5%.

Key words: high damping thick rubber bearing; compressive stress correlation; shear strain correlation; experimental research;

mechanical properties
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