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Abstract

The objective of this senior project is to study bond strength of cellular lightweight
concrete with steel reinforcement and to compare with that of normal concrete and steel
reinforcement. The bond strength experiment was performed using four-point bend test.
The width and depth of 1.8-meter beam samples are 15 centimeter and 30 centimeter,
respectively. The test was divided into 2 patterns using embedment length of 10
centimeter and 15 centimeter. By using cellular lightweight concrete with compressive
strength of 216 ksc, each sample was reinforced with one bottom bar of DB12, DB16, DB20,
and DB25 for a total of 8 beam samples. For normal concrete with compressive strength
of 255 ksc, only DB12 was applied with embedment length of 10 and 15 centimeter for a
total of 2 beam samples. From the test results it was found that for all bar sizes, bond
strength of cellular lightweight concrete was lower than that of normal concrete and also
lower than the equation recommended by ACI standard. The bond strength of cellular
lishtweight concrete was decreased with the increase in steel bar size which was the same
to that of normal concrete. Therefore, if the recommended equation is to be used in
obtaining the bond strength of cellular lishtweight concrete, the calculated bond strength
of cellular lightweight concrete should be reduced more, in addition to the reduction
factor recommended by the design standard. Moreover, it was also found that horizontal
and vertical cracks were found in cellular lightweight concrete and normal concrete
samples. The cracks formed in cellular lightweight concrete were wider than normal
concrete. Besides, normal concrete had small parts of concrete breakout attached with

the steel bar while cellular lightweight concrete had no part of that concrete breakout.



