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BEHAVIOR OF I-SECTION REINFORCED CONCRETE DEEP BEAMS
STRENGTHENED WITH CFRP STRIPS UNDER SHEAR FAILURE

Abstract of Thesis

This research is devoted to investigate the effect of CFRP strips on the behavior and load
carrying capacity of strengthened I-section reinforced concrete deep beams. The experimental
program variables include configurations of CFRP, spacing between CFRP, type of concrete
(normal and lightweight concrete) and type of loading (monotonic and cyclic load) on the
behavior of strengthened deep beams. Experimental results obtained from the adopted
strengthening CFRP techniques show a significant improvement in the behavior and shear
carrying capacity of reinforced concrete deep beams. For deep beams strengthened with CFRP
strips (made from normal concrete), an increase of (18% to 38%) with respect to the ultimate
load of control deep beams under monotonic load and (11% to 26%) with respect to the ultimate
load of control deep beams for cyclic load is obtained. For deep beams strengthened with CFRP
strips (made from lightweight) an increase of (16% to 26%) with respect to the ultimate load of
unstrengthened deep beam is achieved for monotonic load and (16% to 20%) with respect to the
ultimate load of control deep beam under cyclic load. Also it can be concluded that the presence
of strengthening was delayed and restrained cracking propagation. Nonlinear finite element
analysis is performed using the ANSYS-11. The Comparison between experimental results and
numerical results indicates that numerical models can successfully used to simulate similar
cases. Where the ultimate numerical load to ultimate experimental load ranged between (0.88%-
1.11%). And good agreement for (load—deflection) curves between numerical and experimental.




