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Abstract

Recent literature emphasized the scarcity of information on the shear
behavior of fiber reinforced polymer (FRP) concrete deep beams and the
need to develop sufficient experimental data in this area. The present
study responds to this need by conducting shear force testing on nine
concrete deep beams reinforced with carbon fiber reinforced polymer
(CFRP) and three control concrete beams reinforced with steel. To ensure
a shear failure, all tested beams were reinforced with only bottom
longitudinal reinforcement and no web reinforcement was provided. The
crack pattern, concrete strain, mode of failure and deflection of tested
beams were studied. The influence of the shear span to effective depth
ratio,a/d, and the longitudinal reinforcement ratio , p, on the shear
behavior of CFRP reinforced concrete deep beam was examined. It was
observed that the experimental parameters investigated had a significant
effect on the shear strength and deflection of tested beams. The
predominant mode of failure for both CFRP and steel reinforced deep
beams was a shear failure, despite the differences between the
mechanical properties of CFRP and steel reinforcement. It was also
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found that the crack pattern in CFRP reinforced deep beams was different
from that in similar steel reinforced beams, in terms of crack width,
because of the lower modulus of elasticity of CFRP bars, whereas it was
similar in terms of crack orientation, propagation, and length. A
significant conclusion that can be drawn in this study is that, CFRP
reinforced beams can achieve shear strength values comparable to or
higher than that of similar steel reinforced beams, this is attributed to the
improvement in the arch action mechanism because the tensile strength
of CFRP bars is much higher than that of steel, thus leading to a more
effective tensile tie. Numerical models FEM Program (ANSYS v11.0,
2007) have been applied for all tested deep beams. The comparison
between experimental results and numerical results indicates that
numerical models can successfully be used to simulate similar cases.

file:///D:/march2013/abstengahamedajel2012.htm

22



