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Extension of Tensile Force Reduction Technology for Laminated Rubber Bearings in High-Rise
Seismic-Isolated Buildings
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We investigated the applicability of tensile-resistant laminated rubber bearings capable of
mitigating tensile forces acting on the bearings during seismic events, thereby enabling controlled
uplift of the superstructure. The proposed uplift mechanism includes three key components.
Shear-resistant bolts restrain horizontal relative displacement between the bottom flange plate of
the laminated rubber bearing and the base plate. Tensile-resistant rubber washers alleviate tensile
forces during uplift through elasto-plastic deformation. Tensile-resistant bolts transfer the
remaining tensile forces to the seismic isolation foundation.

This study aims to evaluate the performance of the tensile-resistant rubber washers when the
diameter of the tensile-resistant bolts is increased from M30 to M36 and M39. As a result, it was
confirmed that M36 and M39 have the same performance as M30. Additionally, a modeling
approach for tensile-resistant laminated rubber bearings is presented to support structural design
applications.

Keywords: High-rise building, Seismically isolated structure, Tensile force mitigation, Uplift
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