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Mechanical model and experimental research of the inclined rotational

three-dimensional seismic isolation device

YANG Qiao-rong', WANG Liang-ya', LIU Wen-guang', XU Hao', XU Hongfei’
(1.Department of Civil Engineering, Shanghai University, Shanghai 200444, China; 2.Liuzhou Oriental Engineering Rubber
Products Co. Ltd., Liuzhou 545006, China)

Abstract: Aiming at the deformation and mechanical properties of the inclined rotational three-dimensional seismic isolation de-
vice, the components, deformation mechanism and mechanical property design method of the device are introduced. The horizontal
translational stiffness model and the vertical load-displacement hysteretic model are established. The horizontal translational stiff-
ness, vertical compressive stiffness and horizontal torsional stiffness of the device are determined. The mechanical properties of 300
type three-dimensional isolation bearings under vertical loading are tested. The results of pseudo-static test show that the vertical
deformation of the three-dimensional isolation device conforms to the theoretical mechanism. And the vertical hysteretic perfor-
mance and load-carrying capacity are stable. Comparing the theoretical calculation values of the loading/unloading vertical stiffness
and equivalent viscous damping ratio of three-dimensional isolation device with the experimental measured values, the results show
that the theoretical and experimental results are in good agreement. Based on the finite element software, the device model is estab-
lished, and the numerical simulation calculation under the same case as the static test is carried out. It is in good agreement with the
theoretical model and the static test curve. At the same time, the translational simulation of the three inclined bearings is carried
out. The horizontal stiffness of the device is basically consistent with the theoretical value, which verifies the validity of the theoreti-

cal model.
Key words: three-dimensional seismic isolation; inclined rotational friction; mechanical model; static test; finite element analysis
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