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 اىخحيُو اىلاخطٍ بطشَقت اىؼْاصش اىَحذدة ىيؼخباث اىخشساُّت ػاىُت اىَقاوٍت اىفاشيت باىقص

 

  

 

ىيؼخباث اىخشساُّت اىَسيحت راث اىَقاوٍت اىؼاىُت وٍقاطغ بسُطت الإسْاد.  اىخحَوأُ اىغشض ٍِ هزا اىبحث هى اىخحشٌ ػِ سيىك وسؼت 

-ANSYS باسخخذاً بشّاٍح  َقذً هزا اىؼَو دساست ّظشَت بىاسطت اىؼْاصش اىَحذدة ػيً خَسُِ َّىرج, قسَج إىً خَست ٍداٍُغ

ادَت(, ٍقاوٍت اىخضىع وحشحُب اىخسيُح اىشئُسٍ, اىخسيُح ػ أو. حخضَِ اىَخغُشاث الأساسُت: ّىع اىخشساّت )راث ٍقاوٍت ػاىُت   12.1

حغُُش ّىع  إُ. بُْج اىْخائح (a/d)اىؼَق  إىًاىداّبٍ, حدٌ اىؼخبت, مَُت وحىصَغ حذَذ اىقص, ّسبت اىحذَذ اىشئُسٍ و ّسبت فضاء اىقص 

ىيؼخباث بذوُ وراث   (13.8, 38.6 %)بحىاىٍػاىُت اىَقاوٍت َؼَو ػيً صَادة ٍقاوٍت اىقص  إىًاىخشساّت ٍِ راث اىَقاوٍت اىؼادَت 

. اسخخذاً طبقخُِ ٍِ اىحذَذ أو اىحذَذ اىداّبٍ َحسِ ٍقاوٍت اىقص بشنو ٍيحىظ ػَا ىى حٌ اسخخذاً طبقت واحذة حذَذ قص ػيً اىخىاىٍ

اىخشساّت راث اىَقاوٍت اىؼادَت ػْها مخسيُح سئُسٍ. حأثُش سيبٍ ىضَادة اىؼَق ػيً ٍقاوٍت اىقص وَنىُ هزا اىخأثُش أمثش وضىحا فٍ حاىت 

اىؼَق  إىًػْذ حضوَذ حسيُح قص. اىؼخباث راث ّسبت فضاء اىقص  يُهححسُِ سؼت اىقص و اىَطُ فٍ حاىت اىخشساّت راث اىَقاوٍت اىؼاىُت.

باىَقاوٍت َصاحب  ححسِ (a/d).أػيً و وَّظ اىخشقق َخأثش مثُشا بْسبه  (a/d)الأقو حنىُ راث ٍقاوٍت أػيً ٍِ حيل اىَصََت ٍغ 

-ACI318و  Zsuttyأخشَج ٍقاسّه ىيْخائح ٍغ ٍؼادلاث  اسخخذاً حسيُح رو ٍقاوٍت خضىع أػيً فٍ حاىت اىؼخباث اىَضودة بحذَذ قص.

M11 باسخخذاً ٍؼادىت ,ACI-Code  ََنِ اىحصىه ػيً حخَُِ خُذ باىْسبت ىيؼخباث صغُشة اىحدٌ اىَصََت ٍغ قَُت(a/d)  .ػاىُت

 .ACI-Codeٍقاسّت ٍغ ٍؼادىت  اقو ححفع غاىبا Zsuttyت ماّج ٍؼادى

NONLINEAR FINITE ELEMENT ANALYSIS OF HIGH STRENGTH CONCRETE BEAMS 

FAILING IN SHEAR 

 

 This research is devoted to investigate the behavior and load carrying capacity of simply 

supported rectangular-section reinforced  high strength concrete beams. A theoretical study 

using finite element method is presented in the current work on fifty beam specimens divide 

into five series by using the ANSYS-12.1. The main variables of this study include type of 

concrete (high and normal concrete), yield strength and arrangement of main reinforcement, 

side reinforcement, size of beam, spacing and distribution of shear reinforcement, main 

reinforcement ratio, and shear span to depth ratio (a/d). The results show that the changing of 

the concrete type from NSC to HSC increased the shear strength of the beams by about (13.8 

and 38.6 %) for beams without and with stirrups respectively. The use of double layers of steel 

or side reinforcement significantly improves the shear capacity compared using a single layer of 

steel. Increasing in depth of beams have adverse effect of  shear strength and this effect is more 

clearer in NSC than HSC. The presence of shear reinforcement improve the shear capacity and 

the ductility. The beams with lower shear span to depth ratio have higher strength than those 

with higher (a/d) values and the mode of failure was more affecting by (a/d) values. 

Improvement in shear resistance with using high strength steel for beams with shear 

reinforcement. A comparison with ACI318-M11 and Zsutty's equations was conducted, a good 

estimate for shear strength value can be achieved for small size beams that have large (a/d) 

value by using ACI-Code equation. Zsutty's equation is mostly less conservative when 

compared with the ACI Code equation. 

 


