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) (Hm) (g/em®) (MPa) (GPa)
Metallic
steel | 5-1000 7.85 200-2600 195-210
Glass
E glass 8-15 2.54 2000-4000 72
Ar glass 8-20 2.70 1500-3700 80
Synthetic
Acrylic(PAN) 5-17 1.18 200-1000 14.6-19.6
Aramid 10-12 14-15 2000-3500 62-130
Carbon (low 7-18 16-1.7 800-1100 38-43
modulus)
Carbon (high 7-18 17-1.9 1500-4000 200-800
modulus)
Nylon (polyamide) 20-25 1.16 965 5.17
Polyester(e.g PET) 8-10 1.34-1.39 280-1200 10-18
Polyethylene (PE) 25-1000 0.96 80-600 5.00
Polyethylene (HPPE) - 0.97 3000-4100 80-150
Polypropylene (PP) 10-200 0.90-0.91 310-760 3.5-4.9
Polyvinyl acetate
(PVA) 3-8 1.2-25 800-3600 20-80
Natural-organic
Cellulose (wood) 15-125 1.5 300-2000 10-50
coconut 100-400 1.12-1.15 120-200 19-25
Bamboo 50-400 15 50-350 33-40
Jute 100-200 1.02-1.04 250-350 25-32
Natural-inorganic
Asbestos 0.02-25 2.55 200-1800 164
Wollastonite 25-40 2.87-3.09 2700-4100 303-530
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) (1) alaw (MPa) (MPa) (MPa) (MPa)

0.0 66 4.53 2.7 32.560

0.00 50 61.2 4.37 2.67 31.417
100 59.5 3.9 1.98 31.025

0.0 71.2 4.76 2.81 33.690

0.15 50 67.2 4.67 2.77 32.830
100 65.1 4.08 2.19 32.370

0.0 78.3 4.8 2.91 35.234

0.30 50 74.6 4.73 2.83 34.478
100 72.6 4.16 2.25 34.060

0.0 79.3 4.85 2.95 35.510

0.45 50 75.1 4.77 2.87 34.656
100 73.9 4.24 2.34 34.408

0.0 80.1 4.9 3.01 35.746

0.60 50 76.4 4.89 2.91 34.998
100 74.0 4.34 2.44 34.503

0.0 76.3 4.83 2.93 35.053

0.75 50 73.3 4.78 2.81 34.433
100 70.1 4.26 2.36 33.757

0.0 60.9 4.34 2.41 31.800

0.9 50 56.3 4.23 2.31 30.724
100 53.2 3.76 1.75 29.975
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RO-SO 34.5 51.6 49
R0-S0.5 38 55.1 45
RO-S1 36.9 50 36
R0-S1.5 41.6 49.6 19
R30-S0 31.1 52.4 69
R30-S0.5 36 56.2 56
R30-S1 34.2 59.6 74
R30-S1.5 39 54.7 40
R50-S0 30.2 53.8 78
R50-S0.5 35.1 53.8 53
R50-S1 35.8 57.6 61
R50-S1.5 38 52.2 39
R100-S0 30.9 49.6 60
R100-S0.5 33.8 54/0 49
R100-S1 35.1 52.2 49
R100-S1.5 36.7 48.9 33
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R0O-S0 6.43 5.14 0.313
R0-S0.5 8.44 6.75 11.17
R0O-S1 10.72 8.58 12.57
R0O-S1.5 12.16 9.73 14.83
R30-S0 7.88 6.30 0.590
R30-S0.5 8.34 6.66 3.66
R30-S1 10.62 8.50 9.86
R30-S1.5 13.33 10.66 11.17
R50-S0 5.34 4.27 0.291
R50-S0.5 8.72 6.98 8.49
R50-S1 15.3 8.42 10.39
R50-S1.5 11.49 9.19 10.52
R100-S0 45 3.6 0.251
R100-S0.5 8.04 6.43 4.41
R100-S1 10.02 8.02 9.27
R100-S1.5 12.05 9.64 11..27
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R30-P1 3.23 5.43 10 5.3
R30-P1.5 3.66 5.63 25.1 9.2
R30-S1 3.98 6.01 36.1 16.5
R30-S1.5 4.58 6.68 56.6 29.6
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Abstract

Concrete is known as the second most used material in the world after water due to its benefits
and advantages. As the consumption of concrete increases, of the mines natural aggregates
decrease. This highlights the need to replace recycled aggregates with natural aggregates. In
this study, recycled aggregates have been replaced by natural aggregates in proportions of
25% and 50% by weight. Replacing recycled aggregates with natural aggregates cause to
reduces the mechanical properties of concrete. To compensate for the reduction of
mechanical properties of concrete due to the replacement of aggregates by the simultaneous
addtion of steel fibers of 0.5 % and 1% by volume fraction and 0.4 % by volume fraction of
polypropylene fibers in the sample Concrete. Has been used. A total of 12 mixing designs
were tested for compression strength, Brazilian tension strength and flexural strength by four-point
bending. In this Experimental study, factors such as wear percentage of natural and recycled
aggregates, moisture content and water absorption of recycled and natural aggregates,
aggregate density, specific gravity of fresh concrete, compressive strength, tensile strength,
modulus of elasticity, peak loads, fracture modulus, flexural stiffness and equivalent flexural
strength were investigated. The results show that the replacement of 25% and 50% of
recycled aggregates with natural aggregates cause to reduces 14% and 15% of compressive
strength, 3% and 13% Brazilian tensile strength and 10% and 12% modulus of rupture are
observed compared to concrete, respectively. Also, adding 0.4 % of polypropylene fibers to
the control concrete increases 1.52% of the compressive strength, 1.46% of the tensile
strength and 33% of the rupture modulus. In case of simultaneous addition of 0.4 %
polypropylene fibers with 1% steel fibers to concrete without recycled aggregates, it
increases the compressive strength by 3%, the Brazilian tensile strength by 26% and the
modulus by 66%, respectively. Rupture is observed in relation to concrete. Which shows that
steel fibers are more efficient in improving the tensile and flexural strength of concrete than
polypropylene fibers. Also, reinforced concrete with hybrid fibers does not break after
breaking, and the fibers play an important role in maintaining the cohesion of the concrete.

Keywords: Recycled aggregates concrete, Fiber reinforced concrete, Steel fibers,
Polypropylene fibers, Four-point bending.
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