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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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  يمعيّ .1

  
 تٕخّ يٕرظتّ ػعت  سنشنّ اَزژي اتلاف يُظٕر تّ ،طاسِ ظر اَزژي ييزاگزْاي اس اطتفاظِ ايزٔسِ

 لاب اس يدشا اخشايي ظر سنشنّ اَزژي خذب ييزاگزْا، اس اطتفاظِ اؿهي تّ اطت. يشيتگزف لزار
 يياٌ ظر گزظظ.يي سنشنّ ٔلٕع ُْگاو ظر اؿهي طاسِ آطيثٓاي كاْغ تّ ايز يُدز ايٍ تاػع.يي طاسِ

 فمعاٌ ٔ تالا اعًيُاٌ لاتهيت كى، ْشيُّ ظنيم تّ ْيظتزسيض ييزاگزْا، ييزاگزْاي يطتهف إَاع

 .تاػُعيي تزضٕرظار ائيژِ خايگاِ اس ٓاآَ ظر يكاَيكي شاياخ

ٔ کٕتّ ژاپٍ  (1994)سنشنّ ْای ٔيزاَگزی چٌٕ َٕرثزيح ضظارات اضيز  ّچُع ظْ ظر 

تاظتُعْای  يسمميٍ سياظی تز رٔی آَٓا تسميك کُُع. آَٓا ظريافتُع کّ   يٕخة ػع تا (1995)

ػًهکزظی تٕاو تا َمؾ َاػی اضتلاف يٕخٕظ  ْى يسٕر يتؼارف ظر ُْگاو ٔلٕع سنشنّ ظارای

ياتيٍ ظزفيت يٓارتُعْا ظر کؼغ ٔ فؼار، ضـٕؿا ظر تارگذاری يتُأب ياَُع سنشنّ يی 

تاػع. کًاَغ يٓارتُعْا ظر فؼار تاػث کاْغ ػعيع يمأيت، ططتی ٔ ظزفيت اتلاف اَزژی ظر 

) َاپذيزػٕظ. يٓارتُعْای کًاَغيی ٓاآَ
3
BRB)  ييزاگزْای ْيظتزسيض يی کّ َٕع ضاؿی اس

-. يؼاْعِ يی1ًْاَغٕر کّ ظر ػکم  تٕاَُع ظر رفغ ايٍ يؼکم يفيع ٔالغ ػَٕع.يیتاػُع، 
تزضلاف يٓاتُعْای يؼًٕنی، زهمّ ْای يُظى ٔ پايعار ْيظتزسيض ايٍ َٕع يٓارتُع ػٕظ، 

ايعِ اطتفاظِ اس ايٍ  .عُکُايکاٌ خذب طٓى تالايی اس اَزژی ٔرٔظی را فزاْى يی

 يک ػايم BRB يعل َٓايتا .يغزذ ػع [1]ارتُعْا أنيٍ تار تٕطظ ٔاکاتاياػی ٔ ًْکاراٌ يٓ

 [2] تٕطظ ياَگ ٔ َاکاػيًا ،گيزظ يی لزار يلات تا ػعِ پز فهشي غلاف يک  ظاضم ظر کّفٕلاظی  ْظتّ

 ،ظر تسًم َيزٔی يسٕری .کُُعيی خهٕگيزي فٕلاظي ْظتّ کًاَغ اس يلات ٔ غلاف .گزظيع ارائّ

را   BRB ًََّٕ  يک  يطتهف ْاي لظًت . 2ػکم  ػٕظ.َظز گزفتّ ًَی لاف فهشی ظرغمأيتی تزای ي

 ظْع.يی

                                                 
 کارػُاص ارػع طاسِ 1
 ظاَؼکعِ يُٓعطی ػًزاٌ اطتاظ 2

3
 . Buckling restraint brace 


