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ABSTRACT ARTICLE INFO
Modern damage-free systems are part of modern lateral seismic structures. These Receive Date: 14 March 2023
structures have minimal residual displacement and dissipate earthquake energy Revise Date: 13 May 2023
through replaceable fuses. Self -centering rocking steel braced frame systems that Accept Date: 13 June 2023

have been investigated in this research are considered among these modern

seismic systems. In self-centering rocking structures as well as other tall
structures, the effect of higher modes can cause irreparable damages in the Keywords:

structure. In this research, an attempt has been made to reduce the effects of Self-Centering System
higher modes by using buckling restrained columns and braces (BRCs and BRBs) Rocking Bracing Frame

as energy dissipating fuses instead of standard columns and braces in self - Nonlinear DynamicAnalysis
centering rocking structures. Five 12-story structures were investigated, Residual Displacement
including; self -centering rocking steel braced frame system and four other Effect of Higher Modes
structure with placement of BRBs and BRCs at the base, one-third, middle and

three-quarter of the height. To investigate the seismic behavior of these

structures, several analyses has been performed in OpenSees software under 22

far field records according to FEMA P695. Geometric and material

nonlinearities is considered in the modeling. The results show the improvement of

the seismic performance and the reduction of the effects of higher modes in the

case of using BRBs and BRCs in the stories, compared to the case of the common

self-centering rocking bracing system.
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2 Northridge 1994 Canyon Country-WLC 6.7 114 0.48 45 D
3 Duzce, Turkey 1999 Bolu 7.1 12 0.82 62 D
4 Hector Mine 1999 Hector 7.1 104 0.34 42 C
5 Imperial Valley 1979 Delta 6.5 22 0.35 33 D
6 Imperial Valley 1979 El Centro Array #11 6.5 125 0.38 42 D
7 Kobe, Japan 1995 Nishi-Akashi 6.9 7.1 0.51 37 C
8 Kobe, Japan 1995 Shin-Osaka 6.9 19.1 0.24 38 D
9 Kocaeli, Turkey 1999 Duzce 7.5 13.6 0.36 59 D
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20 Chi-Chi, Taiwan 1999 TCU045 7.6 26 0.51 39 C
21 San Fernando 1971 LA - Hollywood Stor 6.6 22.8 0.21 19 D
22 Friuli, Italy 1976 Tolmezzo 6.5 15 0.35 31 C
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