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Abstract

The flexural performance of amorphous steel fibers having environmental and economy benefits due to relatively short man-
ufacturing process were evaluated as well as that of hooked steel fibers by varing fiber length and volume fraction. Fiber lengths
were 10 mm, 20 mm, 30 mm and fiber volume fractions were varied from 0.3% to 1.2%. Test results with flexural performance
showed that mixing design needs to be careful because of relatively high volume of amorphous steel fiber compared to hooked
steel fibers. High flexural strength was obtained from both longer fiber length and higher volume fraction. Residual strength and
toughness of amorphous steel fiber were similar to that of hooked steel fiber, even though rapid dropping of applied load right
after concrete matrix breaking. It can be judged that relatively high ability of energy dissipation around first cracking area rel-
atively overcome rapid dropping of loading.
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Fig. 1. Surface of amorphous steel fiber (left : forth, right :
back).

Fig. 2. Apparent solid volume : amorphous steel fiber vs.
hookend steel fiber.
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Table 1. Fiber properties

Type Amorphous steel fiber| Steel fiber
Elastic modulus (MPa 14x10* 20x10*
Specific gravity 72 7.8
Thickness (um) 35 500
Length (mm) 10, 20, 30 30
Shape Linear Hooked
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Table 2. Concrete mix proportions

Type WiC S/a Unit weight (kg/m’) Slump Air
(%) w C S G F (%) [SP (C*%)|CT (C*%) (mm) (%)

OPC 0.45 55 175 390 803 556 - 04 - 240 35
AF-10-03 | 045 56 175 390 782 564 03 0.5 - 130 3.0
AF-10-0.6 | 045 57 175 390 760 571 0.6 1.5 03 200 35
AF-20-03 | 045 56 175 390 782 564 03 0.6 - 160 27
AF-20-0.6 | 045 57 175 390 760 571 0.6 2.0 03 180 3.0
AF-30-03 | 045 56 175 390 782 564 03 0.5 - 160 3.0
AF-30-0.6 | 045 57 175 390 760 571 0.6 1.5 03 150 43
HF-30-03 | 045 56 175 390 780 564 03 0.5 - 240 52
HF-30-0.6 | 045 57 175 390 756 573 0.6 0.5 - 220 53
HF-30-12 | 045 61 175 390 685 603 12 0.5 - 120 43
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Fig. 3. Flexural testing appratus (yoke and LVDT).
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Fig. 4. Averaged residual strength for fiber reinforced
concrete (ASTM C1399).
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Table 3. ASTM C1609 vs. C1018

Specimen ASTM C 1609 (Toughness) ASTM C 1018 (Toughness Index)
Type-L-Vi-# Pgoo (kKN-mm) P50 (kN-mm) first crack Is Lo
AF-10-0.3-1 5.68 13.04 5.68 1.16 0.18
AF-10-0.3-2 4.22 10.40 422 1.30 0.31
AF-10-0.3-3 5.97 10.30 1.82 2.02 0.64
AF-10-0.6-1 491 8.49 1.82 2.02 1.64
AF-10-0.6-2 5.03 7.57 0.54 2.78 5.55
AF-10-0.6-3 6.91 11.63 3.29 1.66 0.94
AF-20-0.3-1 6.34 11.62 2.36 2.20 1.72
AF-20-0.3-2 6.38 11.04 3.64 1.60 0.69
AF-20-0.3-3 6.00 11.19 3.81 1.39 0.72
AF-20-0.6-1 4.59 24.03 7.59 2.12 1.42
AF-20-0.6-2 5.96 2433 7.96 1.98 1.19
AF-20-0.6-3 6.02 21.49 7.07 1.80 1.13
AF-30-0.3-1 5.63 19.19 5.63 241 -
AF-30-0.3-2 6.84 14.86 5.57 1.31 0.63
AF-30-0.3-3 6.56 9.38 4.10 0.94 1.08
AF-30-0.6-1 6.82 29.31 10.63 1.71 0.42
AF-30-0.6-2 7.91 23.92 7.91 1.66 0.86
AF-30-0.6-3 8.25 22.60 8.25 1.49 0.49
HF-30-0.3-1 5.67 15.48 1.83 2.10 4.42
HF-30-0.3-2 6.08 17.85 1.56 2.15 5.60
HF-30-0.3-3 4.82 14.48 0.38 2.06 5.74
HF-30-0.6-1 6.70 23.64 0.73 4.11 12.11
HF-30-0.6-2 6.37 23.42 0.22 2.59 9.52
HF-30-0.6-3 6.60 19.86 2.05 222 5.47
HF-30-1.2-1 9.37 34.21 2.08 2.52 8.46
HF-30-1.2-2 8.35 35.87 4.28 2.94 7.12
HF-30-1.2-3 8.41 33.50 4.58 2.49 6.35

.7:!'A|'2| 2 Composite,” Elesevier Science, London, 1990, pp. 1-20.
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