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ABSTRACT

This research program was conducted to investigate the shear
behavior of structural lightweight concrete beams subjected to two-
point load. For this purpose, a finite element model using the
computer package ANSYS Ver.1l0 was developed, verified, and
implemented in an extensive parametric and analytical study.

All the necessary steps to create the models which are prepared
to investigate the behavior of structural lightweight concrete beams in
shear. The experimental results for shear of structural LWC beams
presented in the literature were used to verify the analytical study.
The experimental results were compared with finite element results to
verify the accuracy of finite element models. All beams had a
rectangular cross section of 150 mm wide and 300 mm total depth.
The beam effective depth was set to 275 mm. The clear span of the
tested beams was fixed for all beams to be 2000 mm but the total
length of beams was 2300 mm. All beams were tested under two-
point load.

A total of twenty-four beams (all beams are simply supported)
were analyzed. The analyzed beams were chosen to investigate the
effect of wvarious parameters including using structural lightweight
concrete  instead of ordinary concrete, variation of shear
reinforcement, and variation of cross section of the beams. The
breadth, depth, and length of the analyzed beams were 150, 300, and
2000 mm, respectively. Based on the analysis of results obtained
from finite element modelling of simply supported reinforced-
concrete beams, several conclusions are drawn as follow.

Insignificant enhancement in the ultimate load occurred when
using structural lightweight concrete instead of ordinary concrete.
Providing longitudinal shear reinforcement in reinforced concrete



beam increases its ultimate capacity in shear. Using longitudinal
shear reinforcement instead of stirrups reduces its ultimate capacity in
shear. Increasing in the ultimate load occurred when using flanged
section instead of R-section. Reduction in the stiffness occurred when
using lightweight concrete instead of ordinary concrete. Providing
longitudinal  shear reinforcement in  reinforced concrete beam
increases  the stiffness of beams. Using longitudinal  shear
reinforcement instead of stirrups has minor effect on the stiffness of
beams. Increasing in the stiffness of beams occurred when using
flanged section instead of R-section.
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