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Shear Behavior and Shear Analysis of
Reinforced Concrete Members Containing Steel Fibers
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Abstract

An investigation on the behavior of reinforced concrete beams containing steel fibers subjected
to predominant shear is presented. A total of § beams have been tested to investigate the influence
of fiber reinforcement on the mechanical behavior of reinforced concrete beams in shear. The
major test variables were the amount of steel fibers and the volume of shear stirrups. The fiber
volumes were varied from 09 to 29, by volume and the stirrup amounts also varied. The test
results show that the first cracking shear strength increases significantly as fiber content increases
and the improvement in ultimate shear is also achieved. The modes of failure changed from shear
to flexural type when the volume fraction of fibers exceeds one percent. This means that fiber
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reinforcement increases shear capacity greatly. The ductility is also enhanced remarkably with the

addition of fibers. The present study indicates that fiber reinforcement can help reduce shear

stirrups and that the combination of fibers and stirrups may accomplish strength requirement as
well as ductility requirement. An analytical method to predict the shear strength of reinforced
concrete beams containing steel fibers is proposed. The proposed method will allow more realistic
shear analysis of reinforced concrete structural members containing steel fibers.

Keywords : Fiber reinforced concrete, steel fibers, shear behavior, shear analysis, cracking shear
strength, ultimate shear strength, ductility.
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Table 2 Beam details and test results

Stirrup Fibers f e fep Vio Ve Vup
Id. of Beam - -
Spacing(mm) | &%) | Vd | (%) | (Mpa) (Mpa) (Mpa) (Mpa) (Mpa)

S0.00V0 - 0 0 34.00 2.50 0.78 3.56 3.38
$0.50V0 8.0 50 0 34.00 2.50 1.09 5.35 5.34
S0.75V0 6.0 75 0 34.00 2.50 1.18 6.36 6.30
S1.00V0 4.0 100 0 34.00 2.50 1.25 7.00 777
S0.00V1 - 0 1 38.69 4.00 1.49 4.49 4.98
30.50V1 8.0 50 1 38.69 4.00 1.69 5.73 7.00
S0.75V1 6.0 75 1 38.69 4.00 1.84 7.00 7.70
S0.00V2 - 0 2 42.40 5.10 1.81 5.73 6.36
S0.50V2 8.0 50 2 42.40 510 | 206 6.80 8.50

* f"y=compressive strength, f,=splitting tensile strength, Vyo=cracking shear strength,

V.=observed ultimate shear strength. V =
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