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Abstract: The effect of fiber distribution on shear and tensile properties of reactive powder concrete(RPC) components

under quasi-static load was studied. The aligned steel fiber reinforced reactive powder concrete (ASFRPC) specimen

was prepared by electromagnetic field directional device. The effects of fiber direction and fiber length-diameter ratio

on the shear properties and splitting tensile properties of steel fiber reinforced reactive powder concrete(SFRPC)

specimens with constant random direction distribution were studied by using double-sided direct shear and splitting

tensile tests. The results show that under the same conditions, the shear strength, peak shear deformation and shear

toughness of ASFRPC specimens are significantly improved compared with those of randomly distributed specimens.

ASFRPC specimens show better shear and tensile properties.
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Table 2 Properties of steel fiber

. . Density/ Number of 1 kg  Tensile strength/  Elastic modulus/
No. Diameter/mm Length/mm Aspect ratio it .
(g-em ™) steel fiber MPa GPa
S13 0.2 13 65 7.8 313 852 2900 200
S16 0.2 16 80 7.8 255498 2900 200
S20 0.2 20 100 7.8 204 886 2900 200
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(a) Prepare actual picture of the device
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Fig.1 Manufacturing method and principle diagram of ASFRPC specimen

(b) Diagram of magnetic field and fiber force
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Fig. 2 Schematic of the double shear test setup
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Fig.3 Splitting loading sketon diagram of specimen
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(d) Further extension

(b) Crack produce

(e) Upper pressure is damaged

(c) Crack continue produce

(f) Component destruction
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Fig.4 Failure mode and crack morphology of specimen 1.20-1%

(a) Crack produce

(b) Further extension

(c) Specimen is broken
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Fig.5 Shear failure mode and crack morphology of the pure RPC specimen
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Fig. 6 Determination of first cracking point of
specimen D13-2%
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Table 3 Shear test results of all specimens

Sp(;:len £ MPa {{/[0;2 f/MPa  F, /kN A /mm
L131% 87.33  5.67  10.02  200.4  0.49
L13-2% 95.04  11.26  15.13  302.6  0.82
L16-1% 93.31  9.08 12.07  241.4  0.53
L162%  103.52 14.66  17.94  358.8  0.80
L20-1% 93.63  12.25  15.04  300.8  0.75
L202% 98.22  18.37  22.21  444.2  0.98
D131% 87.33  9.57  12.73  254.6  0.54
D132% 95.04  13.74  17.67  353.4  0.83
D16-1% 93.31  11.39  15.94  318.8  0.84
D162%  103.52  16.89  22.11  442.2  1.20
D20-1% 93.63  15.97  21.12  422.4  0.95
D20-2% 98.22 22,92  27.46  549.2  1.25
L0-0% 79.91 514  6.94  138.8  0.31
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Fig.7 Shear load-deformation curves of SFRPC specimens
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Table4 Toughnessindex evaluation pre-peak load and post-peak
load of shear load-deformation curves of RPC specimens

Specimen No. J./ MPa 7,/ % T,/(J-m™)
LO-0% 3.13 0.310 0.97
L13-1% 5.56 0.490 2.73
1.13-2% 9.47 0.800 7.06
1.16-1% 6.67 0.515 3. 54
1.16-2% 10. 60 0.800 8.48
L20-1% 9.42 0.750 7.07
1L.20-2% 12. 44 0.980 12. 20
D13-1% 6.91 0. 540 3.74
D13-2% 10. 12 0.820 8. 20
D16-1% 10. 05 0.840 8.45
D16-2% 13. 84 1.210 16. 75
D20-1% 12.56 0. 980 12.31
D20-2% 15. 60 1. 250 19. 48

LT YEARF B ASFRPC IR £, vy, T, 1 2 15 6 2
Gk 45.44 % F124.98 % .55.56 % F116.67 % .125.94 %
F145.68 % 5 MLF4EKEE i 13 mm BN ZE 16,20 mm i,
2% LT AR B> B0 ASFRPC iR AE Y £y, T, F 42
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Fig.8 Failure mode and crack morphology of splitting tensile specimen
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Table 5 Test results of splitting tensile strength and shear
strength of SFRPC specimens

Specimen oy ipa pmpa | PN Py £ MPa
No. No.
L131% 717 10.02 | DI31%  9.42  12.73
L132%  9.48 1513 | DI32%  12.29  17.67
L161% 850 12,07 | DI61%  11.55  15.9
L162% 1112 17.94 | DI162%  14.20 22.11
L201% 835 15.04 | D201%  10.64  21.12
L202%  10.70  22.21 | D202%  13.70  27.46
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