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Abstract

The objective of this project is to study the flexural behavior of reinforced cellular
lishtweight concrete beams and to compare them with normal reinforced concrete beams by a
four-point bending test. A total of twelve reinforced concrete beams specimen having cross
sections of 15x30 cm and 20x40 cm were produced using both normal concrete and cellular
lishtweight concrete; six specimens for each. the beam specimens were reinforced by deformed
bars having steel ratios ranging from 0.0055 to 0.0174. All beam specimens have 240 cm in length.
From the test results, the flexural strength of all specimens was higherthan the theoretical value
recommended by the design standard. However, the flexural strength of the reinforced cellular
lishtweight concrete beams is about 2-5 percent less than the flexural strength capacity of the
reinforced concrete beams, both cross-section sizes, where the percentage difference decreases
as the amount of reinforced steel increases. In terms of stiffness, reinforced concrete beams were
stiffer than reinforced cellular: lishtweight concrete beams for each specimen having the same
steel ratio. The difference in stiffness is approximately 6-20 percent where the percentage
difference decreases as the volume of reinforced steel increases. when considering the cracking
behavior of the beam specimen, it was found that cracking during the load applying of reinforced
cellular lightweight concrete beams appear quicker than normal reinforced concrete beams. The
crack width of reinforced cellular lightweight concrete beams is smaller than that of normal
reinforced concrete beams and cracks are more difficult to notice than reinforced concrete
beams. In addition, the number of cracks in both reinforced concrete beams decrease as the steel
ratio increases. For the distribution of strain, it was found that, for all specimens, the strain vary
almost linearly throughout the cross-sectional depth from the beginning until the ultimate state
which follows the theoretical assumptions; Furthermore, it was also found that at the point of
failure, the strain of concrete in reinforced cellular lightweight concrete beams was about 0.0045-
0.005, and the strain of concrete in normal reinforced concrete beams was about 0.004, where
the ultimate strain of cellular lightweight concrete was higher than normal concrete in all
specimens. From the studied results, it was concluded that reinforced cellular lightweight

concrete beams have a flexural strength lower than that of normal reinforced concrete beams.



However, the flexural strength of cellular lightweight concrete beams was higher than the
theoretical value recommended by the design standard. Therefore, it is proposed that a reduction
factor of 0.95 be used for calculating the flexural strength of cellular lightweight concrete beams
according to design standards. in order to provide a level of safety equivalent to that of reinforced

concrete beam:s.



