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Development of Viscous Damper for Seismically Isolated Structure
Abstract

It is well known that viscous dampers have higher performance in reducing acceleration response on
upper structure and in reducing the response against low level excitation for seismically isolated structure
compared to hysteretic dampers. To extend the application areas of seismically isolated structures, a
mechanically simple viscous damper has been developed. This paper outlines the viscous damper, the
dynamic loading test results of the damper and compares the performance of viscous and hysteretic dampers.

This damper with cylindrical body uses the viscous material. The damping force is proportional to a times
velocity. There are two kinds of dampers which have maximum damping forces of 450kN and 900kN and an a
of 0.3. From the dynamic loading test results, it was verified that the relationship between damping force and
velocity coincides with the adopted design equation. Temperature dependency and the influence of the cyclic
loading on the damping performance are small.

The difference in performance between the viscous damper and the hysteretic damper was investigated by
comparing seismic response analysis for a base-isolated structure. The main parameter for the analysis is the
ratio between the viscous damper and the lead hysteretic damper. Results verified that the acceleration
response on the upper structure decreases and isolated performance against low level excitation improves as

the ratio of the viscous damper increases.
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