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 ٚ عٍّٟ ححشٞ باسخخذاَ اٌذساست أخشاء حُ ٚلذ. اٌٛصْ خف١فت اٌخشسأت باسخخذاَ اٌّسٍحت اٌع١ّمت ٌٍعخباث الأشائٟ اٌسٍٛن ححشٞ اٌٝ حٙذف اٌحا١ٌت اٌذساست

 أبعاد ٚوأج. حح١ًّ بٕمطخٟ الاسخاح١ىٟ اٌحًّ حأث١ش ححج بس١طا إسٕادا اٌّسٕذة اٌع١ّمت اٌعخباث ِٓ ّٔٛرج عشش اثٕا فحص خلاي ِٓ حُ اٌعٍّٟ اٌبشٔاِح. ٔظشٞ

 اٌخف١ف اٌط١ٕٟ اٌشواَ اسخخذاَ حُ. ٍُِ 520ٚ ٍُِ 460ٟ٘ ٚ إٌّارج بالٟ عٓ ِخخٍفت أعّاق ٌٙا ّٔٛرخ١ٓ ِاعذا ٍُِ( 400×  150×  1300) إٌّارج

 اٌخس١ٍح ٚٔسبت اٌٛصْ، خف١فت اٌخشسأت وثافت اٌع١ّمت، اٌعخباث عّك حخضّٓ وأج اٌفحٛصاث ِخغ١شاث. اٌٛصْ خف١فت اٌخشسأت لإٔخاج( ا١ٌٍىا) حشاس٠ا اٌّخٛسع

 ٚ اٌٛصْ، اٌخف١فت اٌع١ّمت أٌعخبٗ حصشف عٍٝ اٌّخغ١شاث ٘زٖ حأث١شاث دساست حّج. اٌعخبت عّك ٚ اٌمص فضاء ب١ٓ اٌمص،ٚإٌسبت حس١ٍح ٚشىً ٚٔسبت ، اٌشئ١سٟ

 ٚ الأحٕاء أفعالاث ٚحٛص٠ع اٌٙطٛي، ٚ اٌخح١ًّ ب١ٓ اٌعلالت الاحخ١اط١ت، ٚاٌّماِٚت اٌمصٜٛ الأٌٟٚ،الأحّاي اٌخشمك عٕذ اٌحًّ اٌخشمماث، أّٔاط حضّٓ اٌسٍٛن ٘زا

 .اٌمص أفعالاث

 اٌحًّ فٟ حٕالص ِع الاعخ١اد٠ت باٌخشسأت اٌخاصت حٍه وب١ش حذ إٌٝ حشبٗ  اٌٛصْ خف١فت اٌع١ّمت ٌٍعخباث اٌخشمك أّٔاط ٚ اٌعاَ اٌسٍٛن أْ اٌعٍّٟ اٌفحص ٚأظٙش

 عّك:  ِٓ وً بض٠ادة حضداد اٌع١ّمت ٌٍعخباث اٌخح١ًّ لاب١ٍت أْ ٚخذ ٚلذ. اٌٛصْ خف١فت ٌٍخشسأت إٌّخفض اٌّشٚٔت ِعاًِ بسبب ٚاٌصلادة ، اٌٙطٛي الألصٝ،

 ص٠ادة ٕ٘ان وأج. اٌعخبت عّك ٚ اٌمص فضاء ب١ٓ إٌسبت حضداد عٕذِا اٌخح١ًّ لاب١ٍت حمً ٚ.  اٌمص حس١ٍح ٚ اٌشئ١سٟ اٌخس١ٍح حذ٠ذ ٚو١ّت اٌخشسأت، وثافت اٌعخبت،

 اٌمص حذ٠ذ ٚضع عٕذ ٚ اٌعخبت عّك ٚ اٌمص فضاء ب١ٓ إٌسبت ص٠ادة ٚ اٌمص حس١ٍح حذ٠ذ و١ّت ص٠ادة ِع اٌٛصْ خف١فت اٌع١ّمت اٌخشسا١ٔت اٌعخباث ٘طٛي فٟ

 اٌلاخط١ت إْ اٌٛصْ خف١فت اٌعخبت فضاء ِٕخصف فٟ الأحٕاء أفعالاث حٛص٠ع أظٙشث.اصغش ٘طٛي حظٙش اٌىب١ش اٌعّك راث اٌعخباث اْ ٚخذ وزٌه، ِائٍت بصٛسة

 بسشعت ٚصادث. اٌمطش٠ت اٌشمٛق لبً خذا صغ١ش وأج اٌمص أفعالاث. اٌعخبت عّك ٚ اٌمص فضاء ب١ٓ إٌسبت ص٠ادة ِع حٕالصج ٚ اٌعخبت عّك ص٠ادة ِع اصدادث

 .اٌمطشٞ اٌخشمك بعذ اٌمصٜٛ اٌم١ّت إٌٝ ٚٚصٍج

The present study aimed to investigate the structural behavior of reinforced deep beams using lightweight concrete. An 

Experimental and theoretical programs were conducted to complete this investigation. The experimental program consisted of 

testing twelve simply supported deep beams specimens tested under static two-point loading. The dimensions were 

)1300×150×400(mm with  two  different beams of depth 460mm and 520mm.Light expanding clay aggregate (LECA) was used 

to product lightweight concrete. Test variables were depth of deep beams, lightweight concrete density, ratio of main 

reinforcement, ratio and shape of web reinforcement and shear span to depth ratio (a/h). Effects of these variables on 

behavior of lightweight deep beam were studied, the behavior including Crack patterns, first crack load; ultimate loads and 

reserve strength, load-deflection response, flexural strains distribution and shear strains. The experimental test showed that 

the general behavior and crack patterns of LWC deep beams are considerably similar to these of NWC with decreasing in 

ultimate load, deflection and stiffness due to lower modulus of elasticity for LWC. It was found that load carrying capacity of 

deep beam increased when each of beam depth, concrete density, amount of main and web reinforcement increased and 

reduced when (a/h) ratio increased. There was an increase in deflection of LWC deep beam by increased amount of web 

reinforcement , (a/h)ratio and when use inclined web reinforcement, also its found that large depth deep beam exhibited 

smaller deflection. The distribution of flexural strains at midspan of LWC deep beams showed that the nonlinearity increased 

in large depth beam and reduced with increase shear span to depth (a/h) ratio. Shear strains was very small before diagonal 

cracks; it was rapidly increased and reached to extreme value after diagonal cracking. Theoretical analyses were performed 

using ANSYS 11finite elements software. A total of twelve FE models are analyzed. Geometric properties and material 

properties are as the same as of tested deep beams. The ANSYS results compared with the experimental results in terms of 

crack patterns,first cracking loads and loads at failure,  load-deflection plots at midspan, flexural strain distribution plots, 

and shear strain distribution plots.A good agreement was foundbetween the theoretical predictions and experimental results. 
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 اٌٛصْ خف١فت اٌخشسأت باسخخذاَ اٌع١ّمت اٌّسٍحت ٌٍعخباث الإٔشائٟ اٌخصشف


