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Investigating Seismic Behavior of Linear and Nonlinear Viscous
Dampers in Diagonal, Chevron, and Toggle Arrangements

Reza Siami Kaleybar *!, Payam Tehrani?

Abstract

In this article, the seismic performance of a steel frame equipped with linear
and nonlinear viscous dampers in different arrangements including
Diagonal, Chevron and Toggle arrangements is studied. In addition, for each
arrangement both linear and nonlinear behavior was considered. For this
purpose, different three-dimensional models of an 8-story steel frame,
equipped with or without a damper, were analyzed using nonlinear time
history analyses. The seismic responses for maximum displacement of the
roof, story drift ratios, maximum base shear, input energy and the dissipated
energy through the dampers were compared for the linear and nonlinear
dampers in different types of arrangements. It should be noted that the
seismic analysis of the structure was carried out in accordance with the
ASCE 7-16 code and the primary structure was designed according to the
AISC 360-16 provisions. The analysis of the results reveals that the
structures with dampers have an outstanding seismic performance compared
to those lacking such devices. Dampers were significantly effective in
reducing the seismic responses of the structure studied. Also, having better
efficiency against seismic excitation than linear viscous dampers, nonlinear
viscous dampers dissipated much more energy. Among the three
arrangements investigated, the Toggle arrangement had a significantly better
seismic performance compared to the Chevron and Diagonal damper
arrangements.
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Seismic response
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