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. ABSTRACT

Fiber reinforced concrete is one of the most promising new construction
materials. Investigation carried out in this thesis dealt with the effect of adding
discrete steel fibers to the reinforced concrete beams. Various fiber volume fractions
were used. An experimental program was executed to investigate the behavior of
twelve SFRC beams under the effect of concentrated loads at third points. These
beams were classified into three groups. The first group contained four beams to
investigate the modulus of rupture of steel fiber reinforced concrete. The second
group contained four beams which were tested to investigate the behavior of SFRC
beams with stirrups. The third group contained four beams to investigate the behavior
of SFRC beams without stirrups. The failure load, deflections, and strain values at
different loading stages as well as the crack propagation patterns for the tested beams
were recorded.

A nonlinear computer program based on the 3D finite element technique was
extended to study the behavior of steel fiber reinforced concrete beams. The material
nonlinearities taken into consideration included the stress-strain relationships for steel
fiber reinforced concrete and reinforcing steel, concrete cracking, and tension
stiffening effect. An isoparametric element with 20 nodes was used in the analysis.
Each node has three degrees of freedom. The reinforcing steel was represented by
embedded bars in the concrete elements.

The efficiency and accuracy of the F.E. computer program for the analysis of
fibrous reinforced concrete beams were tested by comparing its results with those
obtained experimentally. There was a good agreement between both the numerical
and the experimental results.

Recommendations for practical applications and suggestions for future
research works in the field of fiber reinforced concrete analysis were introduced.
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