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ABSTRACT ARTICLE INFO

In this research, efforts were made to study the effects of water to cement Receive Date: 21 December 2018
ratio (W/C) and steel fibre volume fraction (V_f (%)) on the fracture ~ Revise Date: 11 April 2019
parameters of self-compacting steel fibre-reinforced concrete using both ~ /\Ccept Date: 23 April 2019
Work Fracture and Size Effect Methods. In an experimental program, a

variety of water to cement ratio and volume of steel fibres were Keywords:

considered and five mix designs were prepared in two series. In the first, Fiber reinforced concrete
water to cement ratio were altered (Includes values :W/C=0.42, 0.52, and Fracture energy

0.62) with a constant volume of steel fibre (V_f=0.3%), and in the second, Steel fiber

varied volume of steel fibres (Includes values: V_f=0.1, 0.3, and 0.5%) Self-compacting concrete
with a constant water to cement ratio (0.52) were considered. Results Size effect

have shown that an increase in the water to cement ratio reduces the

fracture energy, However, we see a different behaviour in the lower water

to cement ratio, while an increase in the volume of steel fibre not only

increases the fracture energy causing the concrete to become more

ductile, but it can also reduce the size effect greatly. G_F/G f has been

found for all mix designs about 11.81 and it has been concluded that the

work fracture method yields more fracture energy than the Size effect

method.
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! _work fracture method(WFM)
2 _Size effect method (SEM)
® -Notched beam
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SCSF-42-3 SCSF-52-3 SCSF-62-3 SCSF-52-1 SCSF-52-3 SCSF-52-5
(kg) ¢yLouws 400 375 350 375 375 375
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ol 168 195 217 195 195 195
(KQ)oaisS o, s 53 3.75 3 3 3.75 45
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o3l oS eng3 oo Sliole;]
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Sieve test(%t) 18 2.9 2 1 2.9 1

> effective length of fracture process zone
9- Line elastic fracture mechanic(LEFM)
10- strength criteria
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SCSF-42-3 0.3 21.5 26.3 2.6 517.16 1912
SCSF-52-3 0.3 27.55 24.48 3.58 483 905
SCSF-62-3 0.3 20.5 22 2.2 254.97 1604
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Glise >y (l5) SUI Jsb a4 an g5 U1, 15 alaite peaws ¢ olgns Sl s g L9356 aculze sl Vandewall 5 Dupont

o dline gy 5935 F - g

'5'1 '5'2 5'3 '5'4 '5'5 6'6

Dupont and 0.84 0.6 0.84 0.6 0.5 0.6
Vandewall

SCSF-42-3 0.5 0.5 0.1 0.37 0.31 0.12
SCSF-52-3 0.5 0.27 0.5 0.5 0.21 0.25
SCSF-62-3 0.5 0.45 0.5 0.37 0.21 0.25
SCSF-51-1 1 0.5 0 0.33 0.33 0.33
SCSF-52-5 0.75 0.27 1 0.35 0.26 0.35

0 _orientation factor
1 _wall affect
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SCSF-42-3 0.2 100 6755 7055 7555
200 10720 11420 11220
400 19380 18880 18680
SCSF-52-3 0.2 100 7356.5 7396.5 7056.5
200 12426 14226 12226
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I G- (N/m) C(mm) B(MPa) do(mm) K;-(MPa—mm©%) & ¢(mm)
SCSF-42-3 35.11 33.34 0.85 175.27 30.38 0.0213
SCSF-52-3 42.55 30.55 0.943 160.26 32.27 0.0232
SCSF-62-3 21.795 27.58 0.673 145 21.89 0.0160
SCSF-52-1 39.47 33.83 0.906 177.83 32.61 0.0224
SCSF-52-5 48.54 36.37 0.912 191.18 34.07 0.0274
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byl ook | Gr/ Gy
SCSF-42-3 | 14.73
SCSF-52-3 | 11.35
SCSF-62-3 | 11.69
SCSF-52-1 8
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0.3 100 3877 9.08
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0.5 400 62164 9.09
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