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Study on the Distribution and Orientation of Fibres Based on Statistics
Method of Concrete Cutting Section

DENG Yonggang, YANG Yuanpin

( Shenyang Ligong University , Shenyang 110159 , China)

Abstract; The distribution and orientation of fibres exert important effect on the properties of fibre-
reinforced concrete(FRC). In this study ,the effect of water/binder ratio and vibration time on the
distribution and orientation of fibres in concrete were investigated by statistical method. The results
showed that with increase in water/binder ratio and vibration time, the effect of boundary on the
distribution of fibres decreased and an obvious segregation of fibres( uneven gradient distribution )
appeared in the vertical direction of vibration. Furthermore , as the vibration time increased, the fi-
bres was evenly distributed , the impact was more pronounced for the low water/binder ratio. In or-
der to improve the dispersibility of fibers,it is better to increase vibration time for high performance
concrete and reduce the time for ordinary concrete. In addition, the statistical analysis indicated that
the orientation of fibers on cutting section took on a Gauss distribution, the peak point of the curve
was at about 40° ~50°. When the vibration time was 20 s,the water/binder ratio was 0. 45, the fi-
ber dispersion coefficient reached the maximum of 0. 73.
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Table 1 Fibre parameters

HA%/mm £ /mm YUHL5E E/ MPa
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Table 2 Mix design of concrete matrix kg/m’
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Fig.1 Flowchart of the analysis
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Fig.2 Parameter definition of fibres on the cutting surface
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Fig.3 Statistical results of fibres on the cutting surface
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Table 3 Parameters of steel fibre distribution in fibre

concrete with different pounding times and

water-cement ratios

FE i

Kl e R s BE
10 0.003 97 0.713

0.25 20 0.00357 0.0004 0.792 0.143
30 0.003 57 0. 856
10 0. 003 22 0.816

0.45 20 0.003 32 0.00015 0.761 0.055
30 0.003 17 0.767
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Table 4 Impact of pounding time and water-cenment

]-dt +

ratios on fibre orientation parameters
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Fig.4 Scatter plot of fibre orientation for the cutting surface with different water-cement ratios and pounding times
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Fig.6 Compressive and flexural strength of fibre
reinforced concrete with different water-cement

ratios and pounding time at curing age of 28 d
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