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Summary:

Twelve wide beams were tested in the current experimental program to investigate the
effect of steel fiber on the shear behavior of wide beam without stirrups. All tested beams
were simply supported with 1.00m effective length, width 450mm and thickness 200mm.
Main variables were fiber volume fraction, concrete compressive strength, span-to-depth
ratio and longitudinal reinforcement ratio. The results showed that the addition of steel
fibers in RC wide beams without stirrups increase the shear strength, ultimate load capacity
and ductility. It also decrease deflection and delay appearance of the first shear crack.
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Abstract

Shear failure in reinforced concrete structures is known to be catastrophic and
sudden. So, it is a major concern to structural engineer. Shear cracks are developed
when the principal tensile stress is exceeded. Once tensile cracking occurs, the shear
strength of the beam is reduced. Design engineers control this problem by using stirrups
in the reinforced concrete structures.

The addition of steel fiber in the concrete matrix enhances the structural behavior

of this composite. It helps to improving shear strength, tensile strength, compressive
strength, toughness and ductility. Using steel fiber in the concrete could allow reducing
conventional transverse stirrups or increase spacing between them. It could eliminate
the conventional stirrups.
Twelve wide beams are tested in the current experimental program to investigate the
effect of steel fiber on the shear behavior of wide beam without stirrups. All tested
beams were simply supported with 1.00 m effective length (1.20 m total length), width
450 mm and thickness 200 mm. Beams are divided into four groups according to the
studied parameters; each group has a specific parameter influencing the shear strength.
Main variable were fiber volume fraction (V= 0.00, 0.75&1.25%), concrete
compressive strength (fou = 27& 49 MPa), span-to-depth ratio (a/d = 1.8 & 2.4) and
longitudinal reinforcement ratio (p = 3 & 2%). All beams were tested under four-point
loading to investigate their behavior in shear, cracking, ultimate capacity and ductility.
All beams failed in shear. The results of the experimental work showed that the
addition of steel fibers in reinforced concrete wide beams without stirrups increases the
shear strength, ultimate load capacity and ductility. It also decreases deflection and
delays the appearance of the first shear crack. As with conventional reinforced concrete
beams the ultimate shear strength decreases with increasing shear span depth ratio a/d
increases with increasing flexural reinforcement ratio p, and increases with increasing
concrete compressive strength fey.

Most of the existing models available in the literature to predict the shear strengths
of SFRC members without shear stirrups, which were adopted for slender beams, gave
a reasonable estimate of the shear strengths for SFRC wide beams.



Chapter 1 : Introduction

1.1. General

Shear failure in reinforced concrete structures is known to be catastrophic and
sudden. So, it is a major concern to structural engineer. Shear cracks are developed
when the principal tensile stress is exceeded. Once tensile cracking occurs, the shear
strength of the beam is reduced. Design engineers control this problem by using stirrups
in the reinforced concrete structures.

The addition of steel fiber in the concrete matrix enhances the structural behavior of
this composite. It helps to improving shear strength, tensile strength, compressive
strength, toughness and ductility. The increased shear strength and ductility of fiber-
reinforced beams stems from the post-cracking tensile strength of fiber-reinforced
concrete. The use of steel fibers is particularly attractive for high-strength concrete,
which can be relatively brittle without fibers. Also using steel fiber in the concrete
could allow reducing conventional transverse stirrups or increase spacing between them
and it may eliminate the conventional stirrups which reduces reinforcement congestion.
Several researchers have studied the shear behavior of steel fiber reinforced concrete
(SFRC) slender beams, however, the influence of steel fibers on shear behavior of wide
beams has not been established, and a very limited work has been reported. Further
study, however, is required to investigate the shear behavior of the SFRC members for
the various combinations of shear span-depth ratio (a/d), fiber content V¢ %, grade of
concrete fey and percentage of longitudinal reinforcement p.

1.2. Main Objective

The main objective of this research is to investigate the overall shear behavior of steel
fiber reinforced concrete (SFRC) wide beams without conventional stirrups. Also, to
study the effect of steel fiber volume fraction, concrete compressive strength,
longitudinal reinforcement ratio and span-to-depth ratio on crack pattern, failure mode,
ultimate and cracking shear load and ductility of wide beams. In addition, to compare
the experimental shear strength values with those predicted by the existing models
corresponding to slender beams.

1.3. Scope of Work

Twelve wide beams are tested in the current experimental program to investigate
the effect of steel fiber on the shear behavior of wide beam without stirrups. All tested
SFRC beams were simply supported with 1.00 m length (1.20 m total length), width
450 mm and thickness 200 mm. All beams are tested under four —point loading. Beams
are divided into four groups; each group has a specific parameter influencing the shear



