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ABSTRACT

The use of fiber reinforced polymers (FRP) in place of steel in reinforced
concrete members has recently received a great attention in the civil
engineering applications. However, the special properties of these materials
such as their relatively low modulus of elasticity and their bond characteristics,
result in different flexural behavior when compared to steel-reinforced concrete
beams. The difference in behavior includes deflection, cracking, ultimate
capacity and shear strength. In an attempt to provide insight into the response
of FRP reinforced concrete beams, a parametric non-linear finite element study
is carried out in this research. The results of the theoretical analysis are
compared to those available from a comprehensive experimental program
conducted by the first supervisor of this thesis. The theoretical results are also
compared to the experimental results available in the literature. In the
analytical study the nature of cracking in FRP reinforced concrete beams was
taken into consideration in modeling the tension stiffening of such beams.
Based on the experimental and the analytical results, design methods are
proposed for estimating deflection, flexural capacity, and shear strength of
concrete beams reinforced with FRP bars. The proposed methods could be

very useful in establishing design guidelines and future code for such beams.
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