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Abstract

The objective of this project is to study flexural behavior of reinforced cellular
lishtweight concrete beams and to compare them with the normal reinforced concrete beams
by a four-point bending test. The beam specimens have a cross section of 15x30 cm. and 300
cm. of length. Three different sizes of two reinforcement bars were applied, DB12, DB16 and
DB20. Three reinforced cellular lightweight concrete beams and three reinforced concrete
beams with a total of six beam specimens were cast along with RB6 spacing at 8-10 mm as
stirrups. 271 kilograms per square centimeters of normal concrete and 233 kilograms per
square centimeters of lightweight concrete were employed for compressive strength. It was
found from the test results that the cellular lightweight concrete beam reinforced with DB20
bars failed by shear but the cellular lightweight concrete beams reinforced with DB12 and
DB16 bars failed by flexure with bending strength of 6-7% lower than theoretical values and
normal reinforced concrete due to couple arms of internal moment of reinforced lightweight
concrete beams are lower than those of reinforced concrete beams. The equations from
strength design theory to calculate flexural strength of reinforced concrete beams can be used
for reinforced cellular lightweight concrete beams. However, to reach the same level of safety,
a more accurate calculation of depth (a) of the equivalent rectangular stress block should be
considered for reinforced cellular lightweight concrete beams. The analysis result from load-
deflection curves indicated that for all steel reinforcements, the reinforced cellular lightweight
concrete beams had less stiffness than reinforced concrete beams. Initial cracks of lightweight
concrete beams occurred before those of normal concrete beams. Moreover, the number of
cracks of lightweight concrete beams was obviously more than that of normal concrete beam:s.
However, the size and depth of cracks of reinforced cellular lightweight concrete beams were

smaller when compare to those of normal reinforced concrete beams.



