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Abstract 

When an earthquake occurs, the structure will enter into a nonlinear stage; therefore, new approaches based 

on nonlinear analysis are needed to flourish with purpose of more realistic investigations on seismic 

behavior and destruction mechanism of structures. According to the modern philosophy, "Performance-

based Earthquake Engineering" is formed in which simple nonlinear static analyses are mostly used in order 

to determine the structure behavior in nonlinear stage. This method assumes that the structure response is 

only controlled by main mode and the shape of this mode will remain the same while it enters the nonlinear 

stage. Both of these assumptions are approximate, especially in high buildings which have long period. It 

seems that constant load pattern used in these methods can not consider all of the effects properly. In this 

paper, it is tried to study the accuracy of these methods in comparison to nonlinear dynamic analysis, by 

considering various load patterns existing in FEMA, also load patterns proportional to higher modes in 

nonlinear static method, and employing approximative method of MPA modal analysis, study the accuracy of 

these methods in comparison to nonlinear dynamic analysis. For this purpose, three steel frames of 4, 8, and 

12 stories with steel shear wall have been studied. 
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  مقدمه. 1

ثب پیـشفت ؿٌبخت اص صلضلِ ٍ سؿذ هفبّین ثْؼبصی لشصّبی ٍ عشاحی ثش اػبع ػولىشد، دس ًظش گشفتي سفتبس ػبصُ ثِ ؿىل دلیك ٍ ٍالؼی اص اّویت ثبلایی 

اص خولِ سٍؿْبیی وِ ثتَاى ثْؼبصی ٍ همبٍم ػبصی ایٌگًَِ ػبختوبًْب سا دس ثشاثش صلضلِ سا آًْب اًدبم داد، اػتفبدُ اص دیَاسّبی . ثشخَسداس گشدیذُ اػت

 .دس ایي تحمیك ػؼی گشدیذُ ثِ ثحث ٍ ثشسػی  اثشات هَدّبی ثبلاتش دس همبٍم ػبصی ػبصُ ّب تَػظ دیَاسثشؿی پشداختِ ؿَد. ثشؿی فَلادی هی ثبؿذ

 آى دس فَلادی ٍسق ووبًؾ اص پغ وِ اػت لغشی وــی هیذاى اص گیشی ثْشُ وٌٌذُ ثذٍى ػخت فَلادی دیَاسّبی ثشؿی اص اػتفبدُ ایذُ اػبع

 تب حبلتی چٌیي دس ٍپبًل ثَدُ هـَْس ثؼیبس ّب تیشٍسق دس پذیذُ ایي. ؿَد هی ًبهیذُ فَلادی ٍسق دس ووبًؾ پغ هزوَس، پذیذُ. گشدد هی ایدبد

. ًوبیذ تحول سا ای هلاحظِ لبثل ًیشٍّبی تَاًذ هی ًتیدِ دس وِ دّذ هی ًـبى همبٍهت خَد فَلادی اص ٍسق ؿذى خبسی

 ٍ Driver، Timlerوَلان،  تَػظ آلجشتبی وبًبدا داًـگبُ دس هیلادی 80 دِّ دس دس ثبس اٍلیي ثشای ّب ٍسق تیش ثشسٍی ؿذُ اًدبم هغبلؼبت

  [8]اصل  ، آػتبًِ[7,6] ٍ ّوىبساى Elghali ، [4,5] ٍّوىبساى Bruneauّوچَى  ثؼیبسی داًـوٌذاى اٍ، اص پغ. [1,2,3]گشدیذ هغشح ّوىبساى

. اًذ دادُ اًدبم صهیٌِ ایي دس سا هتؼذدی آصهبیـبت  [9,10]ٍ صجَسی لوی 
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