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ABSTRACT ARTICLE INFO

Concrete, as one of the most widely used construction materials in the Receive Date: 23 September 2022
world, despite its extensive application in the construction industry, has ~ Revise Date: 18 December 2022
certain limitations, including low tensile strength, which restricts its use in ~ A\ccept Date: 18 January 2023
tensile and bending conditions. To improve this property, the use of

reinforcing fibers in concrete mixtures has been widely considered. This Keywords:

paper examines the impact of various types of fibers, including steel, Fiber-reinforced
polypropylene, and other fibers, on the mechanical properties of concrete. compressive strength
The results show that adding steel fibers increases the tensile and impact stress-strain curve
resistance of concrete, improves flexural and compressive properties, and steel fibers

reduces cracking. Additionally, the use of polypropylene fibers in hybrid polypropylene fibers
concrete mixtures enhances the behavior of concrete after cracking and

increases its resistance to impact. However, high temperatures can reduce

the mechanical properties of concrete, and the combination of steel and

polypropylene fibers in these conditions can help increase the concrete's

resistance to heat. Finally, the use of pozzolanic materials such as

microsilica along with fibers can improve the durability and resistance of

concrete, especially at high temperatures. These results indicate that

adding fibers to concrete can be an effective solution for improving the

mechanical properties and durability of concrete under various conditions.
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Material PC Sl s16% 53%
Cement 125K 500 500 500 500
02mm 377 377 377 377
Quartz }6mm 273 273 273 273
0/5mm 693 615 567 458
Coarse aggregate 5/10 mm 290 290 290 290
10/15mm 317 317 317 317
—_ Ve 0% 1%  16% 3%
(ko) - 78 126 235
— % % 6% 6% 6%
Silica fume (ka) 30 30 30 30
oot taeticirer 22 15% 15% 15% 15%
SHUPETP (ko) 75 75 75 75
— 035 035 035 035
Water i 175 175 175 175
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R, Ra 5 0
MPa MPa MPa %o
PC ki 65.5
PC k2 579 61.5 38 6.2
PC I3 61.1
51% ki 69.8
51% k2 79.0 742 4.6 6.2
51% k3 73.6
51.6% kil 62.8
51.6% k2 543 60.5 54 8.9
51.6% k3 64.5
53% ki 644
53% k2 62.8 62.8 1.6 25
53% k3 61.2
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f. f. 5 &
MPa MPa MPa %o
PC cl 641
PC_c2 663 667 28 42
PC c3 698
51% cl 672
51% c2 719 69.6 24 34
S1% c3 69 8
51.6% cl 61.1
51.6% c2 557 58.1 27 4.6
51.6% c3 5377
53% cl 598
$3% 2 542 585 38 6.5
53% c3 61.5
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Fibre content Shear strength Coefficient of
[weight %) (MPa) variation (%)
0.2 6.90 218

0.4 6.33 25.8

1.0 B.44 120

2.0 5.87 16.0

3.0 6.00 15.2

4.0 b.06 13.4
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Fibre content Slot separation Shear strength Number of Coefficient
{weight %) {mm} {MPa) specimens of variation (%)
20 6.09 15 28.1
30 5.03 20 24.6
0.0 40 6.39 16 16.7
50 5.78 20 18.1
20 7.54 16 17.2
30 5.97 17 16.9
0.05 40 6.16 15 7.6
50 6.55 16 12.2
20 6.53 16 18.4
30 6.34 23 18.0
0.10 40 6.42 16 131
50 6.39 16 8.4
20 6.84 15 17.4
30 5.80 20 22.2
0.15 40 6.67 16 13.4
50 6.71 19 10.3
20 6.01 16 28.9
30 6.87 22 245
0.20 40 5.12 16 17.3
50 6.23 15 14.4
20 6.10 16 17.7
30 5.84 22 23.0
0.25 40 6.27 16 129
50 5.99 19 10.8
20 5.06 16 281
30 5.35 19 220
0.30 40 5.75 16 16.4
50 5.26 21 21.0
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Fibre content Slot separation Average shear Coefficient of Cylinder Slump
{weight %) {mm) strength variation COMmpressive [rmm)
(MPa) (%) strength {MPa}

Results for 200 x 100 mm cylinders

20 7.3 7.5

0.0 25 6.5 1.8 38.5 109
30 71 11.2
15 8.9 13.8

0.1 20 8.2 10.5 34.0 43
25 84 9.0
15 7.9 15.7

0.3 20 7.8 9.9 28.0 12
25 1.3 10.3
15 6.9 7.3

0.5 20 6.5 169 21.0 Q
25 7.0 10.1

Results for 300 x 150 mm cylinders
20 7.8 5.2
30 8.7 7.8

0.0 40 7.8 4.8 35 109
50 7.7 3.4
30 8.1 8.7

0.1 40 7.7 7.2 345 43
50 7.2 =
20 8.1 2.3

0.3 30 6.5 6.2 29.0 12
40 6.2 16.1
20 5.7 4.9

0.5 30 6.1 8.1 25.1 0
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Fibre content Slot separation
{weight %) {mm)

Average shear Coefficient of
strength variation (%)
[MPa)

Cylinder
COMpressive
strength (MPa)

Slump
{mmj}

Results for 200 x 100 mm cylinders

15
20
0.10 25
a0
Average
15
20
0.50 25
30
Avearaga
15
1.00 20
25
Average
15
2.00 20
25
Average
15
3.00 20
25
Average
15
4,00 20
25
Average

Results for 300 x 150 mm cylinders

0.10 30

0.50 40

2.00 30

3.00 30

Average

20
4.00 30
40

Average

=

-
WEDD P00 NMWEW DRON BLWNHM NARSN

neoh Dnh® Lwb—= Dhuid Mook hon=
_——

MEEE DOWBW DE0E Wt ANy SEHdH
Welpiilp MBo=-w pWw=s QW= DwOHOD oS D@D

7.5 -
7.7 7.8
7.0 5.2
7.4 7.1
8.1 2.6
7.8 5.2
7.8 7.8
7.4 29
7.8 5.5
89 6.3
8.2 4.9
8.6 -
8.5 5.9
9.3 18.6
8.4 3.6
8.7 7.7
8.8 1.1
9.6 19.2
9.0 3.4
9.2 1341
8.2 10.4
13.0 3.8
9.7 14.7
11.6 -
11.4 16.4

are

385

36.6

42.0

38.0

40.5

aro

34.4

41.4

421

102

83

LTl

102

83
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Comp. (kgfm?) 3 CP3-1 CP3-2 (€53-30 C53-40 CSP3-30 = 1 CSP3-30 = 2 CSP3-40 = 1 CSP3-40 = 2
Cement 500 500 500 500 500 500 500 500 500

Water 150 150 150 151 151 151 151 151 151

Sand 0/4 mm G667 BEG 664 656 652 655 655 654 653

Gravel 4{22.4 mm 1102 1101 1098 = = = = = =

Gravel 5.3/20 mm - - - 1072 1072 1070 1070 1068 1066

PP-F 0.0 1.0 2.0 0.0 0.0 1.0 20 1.0 2.0

S-F 0.0 0.0 0.0 30 40 30 30 40 40

Sup (dry extract) 155 1.61 1.76 128 1.42 143 1.60 1.50 1.67
Density 2421 2419 247 2410 2416 2408 2406 2415 2413

5o
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el Eglicte alis (glales ;5 5 chlizee gladizes yo LEalS ol .l o LalS Lo Lial33l b (so¥sd Gl 5 las L G

[Y0] olyt5a 5 ol ks Sl Sbitian 3 5152 30 Gl V) Jpaz

Measured parameter T(=C) ] CP3-1 CP3-2 (53-30 C53-40 C5P3-30 = 1 C5P3-30 = 2 CSP3-40 = 1 C5P3-40 = 2
Compressive strength ()
(MPa) 20 70.2 67.8 78.9 74.7 778 735 728 79.6 771
5D 0.5 1.2 4.7 1.6 20 41 19 07 0.7
Relative (&) 150 §9.2 90.2 75.9 90.8 891 - - - -
300 85.0 983 75.6 98.7 101.5 97.8 101.4 96.2 92.4
450 38.3 292 27.8 493 59.7 - - - -
600 13.2 12.0 10.8 202 18.8 191 211 223 221

Flexural tensile strength (f,)

(MPa) 20 73 63 5.7 6.7 7.2 6.3 7.2 74 78

5D 0.4 0.2 0.5 0.1 01 0.5 02 02 05

Relative (%) 150 741 B3 2 70.3 1033 109.2 - - - -
300 62.7 G0.6 60.0 819 825 813 683 739 761
450 382 265 246 46.4 726 - - - -
600 9.4 104 9.8 36.7 378 237 230 282 329

Modulus of elasticity (E)

(GPa) 20 44.1 457 49.5 433 44.9 433 44.9 439 414

5D 0.4 0.1 0.8 04 11 0.6 1.0 08 0.1

Relative (%) 150 86.5 83.3 80.0 842 86.2 - - - -
300 583 64.3 579 67.9 714 624 61.3 69.2 66.7
450 14.2 116 10.7 16.1 202 - - - -
600 36 37 35 41 40 41 42 49 5.2
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