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Seismic Behavior of Viscoelastically Damped
Steel-Frame Structures
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Abstract

This paper summarizes a study on the application of viscoelastic dampers as an energy dissipation
device in the frame structure. It can be concluded that, even at high temperatures, the
viscoelastically damped structure can achieve a significant reduction of structural response as
compared to the case with no dampers added. Empirical formulae for estimating the dynamic proper-
ties of the viscoelastic damper are established based on the regression analysis using data obtained
from component tests of the damper. The structural damping with added dampers can be satisfactorily
estimated by the modal strain energy method and the derived empirical formulae. Numerical
simulations using conventional modal analysis methods are also carried out to predict the dynamic re-
sponse of viscoelastically damped structures under seismic excitations., Comparison between numerical
simulations and test results shows very good agreement., Based on the above studies, a design pro-
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cedure for viscoelastically damped structures is

presented. This design procedure fits naturally into

the conventional structural design flow-chart by including damping ratio as an additional design par-

ameter.
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Fig. 1 Viscoelastic Damper
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Fig. 2 Force-Deformation Relationship of Viscoelastic
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