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Abstract

Many Chevron type “ordinary” steel concentric braced frame (OCBF) structures have suffered extensive damage in
recent earthquakes which raises concerns about their performance in future earthquakes. This paper aims to investigate
performance of steel buckling restrained braced frames in comparison with normal steel braced frames. Nonlinear static
procedure (NSP) and nonlinear dynamic procedure are now standard in engineering practice to estimate seismic
demands in the design and evaluation of buildings. In this study a series of nonlinear static (pushover) and dynamic
(response history) analyses were carried out for four BRBFs (3-story, 5-story, 7-story, and 9-story) and their seismic
performance were evaluated. A set of seven code-compliant natural earthquake records was selected and employed to
perform inelastic response history analyses. Frames were analyzed and designed based on 2800 Iranian Seismic Code
and they were modeled by SAP2000 program. The assessment is based on comparing seismic displacement demands
such as target roof displacements, peak floor/roof displacements, inter-storey drifts. The NSP estimates are compared to
results from nonlinear dynamic analyses, showing good agreements. The results show that the hysteretic behavior of
buckling restrained brace (BRB) is balanced in compression and tension, and this type of brace has more energy
dissipation capacity and flexibility than the ordinary brace. All BRBFs considered in this study reached the intended
performance objectives in terms of yield mechanisms and target drift levels.
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