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Abstract of Thesis:

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
(1300x150%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.




