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ABSTRACT

The objective of this project is to study the shear behavior of reinforced cellular
lishtweight concrete beams. A total of ten reinforced concrete beams having the size of 15 x 30
x 150 cm were loaded by a three-point test. The beam specimens were reinforced by deformed
bars having steel ratios ranging from 0.60 to 2.14 %. There are two normal reinforced concrete
beams one without stirrups and another one with stirrups and eight specimens of reinforced
cellular lightweight concrete beams, four without stirrups and four with stirrups. 6-mm stirrups
with nominal yield strength and actual yield strength of 2,400 and 3,983 kg/square centimeter
were used. The results showed that all normal concrete beams had shear strength greater than
the theoretical one when using either nominal or actual yield strength. When considering cellular
lishtweight concrete beams without stirrups, it was found that in cases where the longitudinal
steel ratio is less than the maximum longitudinal steel ratio, the concrete shear strength is less
than the theoretical strength obtained from detailed and simplified formulas. For cellular
lishtweight concrete beams with stirrups, it was found that if the longitudinal steel ratio was
greater than 0.65 of the maximum longitudinal steel ratios, the concrete shear strength is higher
than the theoretical value when using a simplified formula. Therefore, for the shear strength
design of cellular lightweight concrete beams using the simplified formula, it is proposed to adjust

the shear strength reduction factor from A = 0.75, defined by the design standard to A = 280 +
0.44 and A = 162P - 0.92 for beams without and with stirrups, respectively where A need not to

exceed 0.75. Furthermore, normal concrete beams have larger cracks but smaller numbers
compared to lightweight concrete beams, whether without or with stirrups. For the cracking of
lishtweight concrete beams, when the longitudinal steel ratio increases, the number of cracks
increases but the size becomes smaller. When considering cellular lightweight concrete beams
with stirrups, it was found that the number of cracks was greater and the size was smalls compared

to the cellular lightweight concrete beams without stirrups.



