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|¿|���[Z«�¹ÁZ¬»�ÉZÅ��É�Z��¶Ì̧ve�¹Zn¿Y�Z]�Ã|���ª̂�À»�Ê�y�Ì£�Ê°ÌeZf�Y�ÉZÅÃ��·�É�Z�Æ]�¶¼ ·Y�Âf�{��]���Ê]Z/Ë��Y�{�Â»�ÉY

Ã��·�����d/�Y�Ã|/��Ê]Z/Ë��Y�LZ/��Y���Âe�Ã|��¾Ì»Ze�{�°̧¼��sÂ���Á�®Ìf�Ôa�¶�Z̈»�¶Ì°�e�ÃÂv¿�Á�Äf§�³��Y�«�ÉY����¶/�Z̈»

µ|»��]YÂ���Z�Y��]�{�°̧¼��sÂ���Á�Ê¿Z°»�ÌÌ¤e�®Ìf�Ôa���Ã��/·�É�Z/�Æ]�¶¼ ·Y�Âf�{��{�k�|À»�,LZ��Y�Ê�y�Ì£�É�Z���ÉY

¼fyZ�½Z�d�Y�Ã|��¦Ë� e�{ÂmÂ»�ÉZÅ��Ê»�½Z�¿�ªÌ¬ve�lËZf¿���Ã��/·�É�Z/�Æ]�½Z°»Y�Ã|��Äf§�³��Z°]��Á��|Å{����Z/e�Y��Z/Æ]Z«�ÉY

���y�t���ÉY�]���Ë�Á�§�Ä¿Zf�M�{�°̧¼��t������{�|��{���Ê»�ºÅY�§�Ã�Z��|Ì̈»��¼��µZ��{�ÁM������/Ë�Âe�Á�¶Ì°/�e�ÃÂv¿

½Âf���j̄Y�½|¿Z»�½Â�»��Y�Ê̄Zu�®Ìf�Ôa�¶�Z̈»��{�ZÅ��Ä¬̂��Ä���Y��e|À̧]�ÉZÆ]Z«�ÃÂÌ��¾ËY��{Ê»�|�Z]���

É|Ì̧̄�cZ¼̧̄���
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Evaluation of Performance of Reinforced Concrete Frame Retrofitted  
Using Concentric Steel Bracing 

 

G. Ghodrati Amiri, A. Gholamrezatabar, M S.A. Razavian Amrei 
 
ABSTRACT 
One of seismic retrofitting approach of reinforced concrete (RC) frames is using structural steel brace elements. 
In current paper some existing moment resisting RC frames with intermediate ductility was designed to 
withstand seismic loads which were predicted by second edition of Standard No. 2800. In other to evaluate 
rehabilitated RC frames, models were loaded according to third edition of Standard No. 2800. Analyses of 
frames show stress ratio in most of columns were exceeded allowable value. Selected RC frames were 
rehabilitated using concentric inverted V-brace elements. Retrofitted frames were evaluated based on Seismic 
Rehabilitation Code for Existing Building in Iran. Also formation of plastic hinges and provided performance 
levels were investigated. Displacement control plastic hinges and performance levels of nonlinear modeling 
criteria were extracted from Seismic Rehabilitation Code. Results present formed plastic hinges with their 
performance levels and discus about used seismic retrofitting approach efficiency for hazard level of 10% 
earthquake probability of acceptance in 50 years. 
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V773.   

<=0.0 NC <=3 0.02 0.03 0.2 0.005 0.01 0.02 
<=0.0 NC >=6 0.01 0.015 0.2 0.0015 0.005 0.01 
>=0.5 NC <=3 0.01 0.015 0.2 0.005 0.01 0.01 
>=0.5 NC >=6 0.005 0.01 0.2 0.0015 0.005 0.005 
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V773.   

<=0.1 NC <=3 0.006 0.015 0.2 0.005 0.005 0.006 
<=0.1 NC >=6 0.005 0.012 0.2 0.005 0.004 0.005 
>=0.4 NC <=3 0.003 0.01 0.2 0.002 0.002 0.003 
>=0.4 NC >=6 0.002 0.008 0.2 0.002 0.002 0.002 
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Ê�y�Ì£�É�Z�·|»�ÉZÅ�f»Y�Za É�Z�§ Ê��̄ 

�BOX ���¬»�  d/t a b c IO LS CP a b c IO LS CP 

80×80×5 16 0.5 7 0.4 0.25 3.00 4.00 11 14 0.8 0.25 7 9 
90×90×5 18 0.5 6.37 0.36 0.25 3.68 3.61 11 14 0.8 0.25 7 9 

100×100×8 12.5 0.5 7 0.4 0.25 3.00 3.61 11 14 0.8 0.25 7 9 
120×120×8 15 0.5 7 0.4 0.25 3.00 3.61 11 14 0.8 0.25 7 9 

140×140×10 14 0.5 7 0.4 0.25 3.00 3.61 11 14 0.8 0.25 7 9 
160×160×10 16 0.5 7 0.4 0.25 3.00 3.61 11 14 0.8 0.25 7 9 
160×160×16 11.25 0.5 7 0.4 0.25 3.00 3.61 11 14 0.8 0.25 7 9 

200×200×17.5 11.43 0.5 7 0.4 0.25 3.00 3.61 11 14 0.8 0.25 7 9 
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