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Length Density Modul_u:s, of Tensile

(mm) (griemd) Elasticity Strength
(GPa) (MPa)

54 0.91 7-8 570-660

Table 1. Mechanical properties of polyolefin fiber
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36 0.8 45 1200 7850

Mechanical and physical properties of steel fiber.Table 2
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Fig. 1. The results of 7-day concrete compression strength
test
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Fig. 3. The results of 7-day concrete flexural strength test
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Fig. 2. The results of 28-day concrete compression
strength test
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Fig. 5. Energy absorbing test results
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Fig. 6. Force-Displacement curve of the samples with 1%
steel fiber and 1% polyolefin fiber
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Fig. 4. The results of 28-day concrete flexural strength test
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Fig. 7. Force-Displacement curve of the samples with
pumice powder
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Fig. 8. Electrical resistance test results
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Abstract

Concretes have different behavior in the tensile and compressive loading. Concretes have a strong
compressive strength, but the tensile strength of them is weak. To compensate for this weak tensile strength,
it is necessary to use materials with high tensile strength. Steel fibers have been widely used in recent years
because of their high energy absorbing capacity, scientific improvement of the concrete behavior after the
creation of the first crack, and improvement of the bending and impact strength. Fiber concretes are a type of
composite materials. In this concrete, fibers were used in the concrete mix design and increased significantly
the tensile and compressive strength of the concrete. In this paper, the combination of steel fibers and
polyolefin fiber in the construction of the concrete cube specimens was used. The steel fibers with a volume
percentage of 1% and polyolefin with a volume percentage of 1% and 2% were used in the concrete mix
design. Also, pumice powder and feldspar with a weight percentage of 10% and 20% individually and in
combination with the same proportion were used. The 19" concrete mix design was constructed and
experimental tests were performed on them to investigate the mechanical properties of the specimens. The
compressive test on the 100x100 mm cubic specimens according to ASTM C109 and the three-point flexural
test according to ASTM C348 at the age of 7 and 28 days of the specimens were conducted. The results
exhibited that the combination of the steel fibers and polyolefin fibers led to an increase in the 28-day
concrete compression strength test of the specimens with pumice powder and feldspar. The optimal
percentage of the combination is the steel fiber with 1% and polyolefin with 1%. Also, the use of fiber and
polyolefin fibers improved the flexural strength of the specimens with pumice powder. It should be
mentioned that a combination of the steel fiber and polyolefin with 1% in the specimens with 10% pumice
powder achieves the best flexural strength at the age of 28 days. Also, the combination of the steel fibers and
polyolefin fibers improved the compressive strength of the specimens with pumice powder and feldspar at
the age of 7 days, but they resulted the lower compressive strength in comparison with the control specimen.
Also, the use of these fibers led to an increase in the energy-absorbing capacity and the ductility of the
specimens by increasing the fracture strain of the concrete. Depending on the amount of the pumice powder
and feldspar in the concrete mix design, increasing the volume percentage of the fibers has a positive or
negative effect on the ductility of the specimens. Also, increasing the weight percentage of the pumice
powder and feldspar reduced the electrical resistance of the specimens. It should be noted that a combination
of steel fibers and polyolefin fibers has a significant effect on the decrease of the electrical resistance. The
use of the pumice powder and feldspar increased the water-absorbing capacity of the specimens and it
intensified due to the use of the fibers.
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