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 يهخص انزسانت او الاغزودت :
       

قعاباٌ حةاهيخ طىنيًيزياّت وانًعزّظات اناً نقد حىّ اسخخداو انشبكاث انعصبيتّ الاصطُاعيتّ في هذِ اندراست نخقديز سهىك الاَذُاا  نهعخبااث انخزسااَيتّ طةايطت ادساُام وانًةاهذّت ط           

ًّج مراست دانخيٍ نخقديز هذا انةهىك نهذِ انعخباث وقىُرَج انُخائج ا .في  ACI 440.1Rنًةخذصهت يع َخائج عًهيتّ يخىفزّة ويع يىاصفاث انًدوَّت الأيزيكيتّ حذًيم َقطي رطاعي. وقد ح

ٌّ ا خياار 911انذانت الاونً حىّ إقخزاح وحطىيز شبكت عصبيتّ نخقديز انذًم الأقصاً نهاذِ انعخبااث وقاد تًُعاج َخاائج   عقادة   هياّت عصابيتّ( فاي  99( ًَاىج  ققاعادة طياَااث.. نقاد وُتاد طات

أيّا فاي انذانات انثاَيات فقاد حاىّ إقخازاح وحطاىيز . عقد في انطبقت انثاَيت قاٌ فعّالاً تدّاً وأعطج انشبكت انًقخزدت َخائج أقثز مقتّ يٍ انًدوَّت الأيزيكيتّ 91نًخفيتّ الاونً يٍ انشبكت و انطبقت ا

ٌّ ا خياار اَاث.( ًَاىج  ققاعادة طي86ىل  نهعخبااث وقاد حاىّ تًاع  انهطا-شبكت عصبيتّ أ زي نخقديز انذًم الأقصً وانهطىل عُد انذًم الأقصً ويُذُاي انذًام عقادة فاي  22ونقاد وُتاد طات

داو انُخاائج إيكاَياّت اساخخعقدة في انطبقت انثاَيات قااٌ يُاساباً وقفاى اً تادّاً وأعطاج انشابكت انًقخزدات َخاائج أقثاز مقاّت ياٍ انًدوَّات الأيزيكياّت. وقاد طيُّاج هاذِ  91انطبقت انًخفيتّ الاونً و 

وأيعاً حىّ إتزا  مراست يخغيزاحيتّ طاسخخداو انهطىل نهذِ انعخباث. -ُذُي انذًمانشبكخيٍ انعصبيخّيٍ انًقخزدخيٍ في هذا انبذث في حقديز انذًم الأقصً وانهطىل عُد انذًم الأقصً و/أو ي

ٌّ هاذا انخاتثيز قااٌ -انهطىل عُد انذًم الأقصً ويُذُي انذًامانشبكت انًقخزدت انثاَيت نغزض مراست حتثيز حغيزّ طعط انًخغيزّاث عهً انذًم الأقصً و انهطاىل نهاذِ انعخبااث. وقاد وُتاد طات

 ىنيًيزيتَّذُا  نهعخباث انخزساَيتّ انًةهذّت طقعباٌ طظًٍ الاحجاِ انًخىقعّ نًثم هذِ انعخباث. وقد أقّد هذا فعّانيتّ وقفا ة ومقتّ اسخخداو هذِ انشبكت انًقخزدت في حقديز ومراست سهىك الا
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Abstract of Thesis 
    

             Artificial neural networks (ANN) were used in this study to predict the flexural behavior of simply supported concrete beams 

reinforced with FRP bars under four point loading. Two case studies were considered in predicting the flexural behavior of these beams and 

the obtained results were compared with available experimental results and with the ACI 440.1R specifications. In the first case study, a 

proposed neural model (NN1) was developed to predict the ultimate load of concrete beams reinforced with FRP bars. A total number of 

(199) beams (samples) were collected as data set. It was found that the use of 11 and 10 nodes (neurons) in the first and second hidden 

layers, respectively, was very efficient for predicting the ultimate load. The proposed neural model gave very good predictions and more 

accurate results than the ACI 440.1R approach.       

             While in the second case study, a second proposed neural model (NN2) was developed to predict the ultimate load, deflection at 

ultimate load, and load-deflection relationship of concrete beams reinforced with FRP bars. A total number of (68) beams were collected as 

data set. It was found that the use of 22 and 15 nodes in the first and second hidden layers, respectively, was very efficient and this model 

was very good and better than the ACI 440.1R approach. So it was concluded that, the proposed neural models in this study could be used 

efficiently in predicting the ultimate load, deflection at ultimate load, and/or load-deflection relationship of concrete beams reinforced 

with FRP bars. 

Also a parametric study was performed, using the proposed neural model (NN2), to study the effect of variation of some 

parameters on the ultimate load, deflection at ultimate load, and load-deflection relationship of different concrete beams reinforced with 

FRP bars. This parametric study has been stated that the proposed neural model (NN2) predicts the ultimate load, deflection at ultimate 

load, and load-deflection relationship of these beams within the expected trend of such beams. And this is confirms the validity and 

accuracy of using the proposed neural model in predicting and studying the flexural behavior of concrete beams reinforced with FRP bars. 

 

 

 

 تقدير سلوك الانحناء للعتبات الخرسانيّة المسلحّة بقضبان بوليميريّة باستخدام الشبكات العصبيّة الاصطناعيّة

PREDICTION OF FLEXURAL BEHAVIOR OF CONCRETE BEAMS REINFORCED WITH FRP BARS USING ARTIFICIAL 

NEURAL NETWORKS 


