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Comparison of Performance of non-buckling steel shear walls with
ordinary shear walls by finite element method

Rouhina Karimi®, * Sepideh Rahimi*

Abstract

According to construction regulations, the use of a shear wall in structures is one
of the usual methods for bracing the structure. The shear wall dramatically
increases the strength, stiffness and ductility of the structure and improves the
seismic behavior of the structure and reduces deformation and damage to other
structural elements.

The purpose of this study was to investigate the nonlinear behavior of non-
buckling steel shear walls considering the energy absorption effects of the
system as a result of deformations due to alternating loads, as well as comparing
the performance of the non-buckling steel shear wall system with ordinary steel
shear walls at the amount of stiffness, strength and ductility. Therefore, at first a
non-buckling steel shear wall of one floor and a span with its boundary element
are modeled in the ABAQUS software, which consists of two non-buckling shear
walls with optimal parameters. Ordinary steel shear walls are also modeled with
and without stiffener, which are compared to non-buckling shear walls.

In order to investigate the nonlinear behavior of the system, the non-buckling
shear wall is modeled with nonlinear behavior for the steel plate and then, using
pushover nonlinear static analysis, the monotonic curve of the system is
calculated and also using cyclic analysis, the hysteresis curve was calculated and
the effect of energy absorption and system behavior was investigated. The
results show that the non-buckling shear wall than the ordinary steel wall
exhibits a much more ductility behavior, and the ordinary steel shear wall has a
higher initial stiffness and capacity than the non-buckling shear wall.
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