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Abstract

This study investigates the mechanical properties of concrete containing
hooked-end steel fibers at various fiber volume fractions. For this
purpose, concrete mix designs were prepared without fibers and with
different volume fractions of hooked-end fibers (0.6%, 0.8%, 0.9%, and
1.2%). The investigations have shown that several variables influence
the mechanical characteristics of steel fiber reinforced concrete,
including the type and percentage of fibers used, the aspect ratio of the
fibers (length/diameter), the matrix strength, and the size of the
aggregates. If a high amount of fibers (more than 2% by volume or an
aspect ratio greater than 100) is used, or if the fibers are added rapidly to
a mix that lacks proper workability, balling occurs, which reduces the
strength of the concrete. The mechanical parameters identified for
evaluating fiber-reinforced concrete behavior are compressive and
tensile strengths. For each mix, cubic specimens with dimensions of
15x%15%15 cm were prepared and cured for compressive strength testing,
while cylindrical specimens with dimensions of 30x15 cm were
prepared for tensile strength testing. The evaluation of compressive and
tensile strengths was carried out at the age of 28 days, which accords
with structural design standards. The results indicate that with an
increase in steel fiber content, the tensile strength of concrete increases
such that adding 1.2% steel fibers by volume resulted in a 32% increase
in tensile strength. However, increasing the content of steel fibers has
little effect on the compressive strength of concrete, and with a higher
fiber content, the compressive strength tends to decrease. Specifically,
adding 1.2% steel fibers led to a 1.9% decrease in compressive strength.
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