Effect of Fiber Blending on Material Property of
Hybrid Fiber Reinforced Concrete
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ABSTRACT

in this study, an effect of fiber blending on material property of hybrid fiber reinforced
concrete (HFRC) was evaluated. Also, optimized association and the mixing rate of fiber for
HFRC was determined. ’

Test result shows, in the case of mono fiber reinforced concrete, use of steel fiber in
concrete caused increment in tensile and bending strength as the blended ratio increases,
while use of carbon fiber and glass fiber caused increment in compressive strength.

Use of hybrid fiber reinforcement in concrete caused a significant influence on its
fracture behavior; consequently, caused increase by mixing rate of steel fiber and
contributed by carbon fiber, glass fiber, celluloid fiber in reinforcement effect in order.
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Table 1 Physical Properties of Used Materials
Type Iordmary portland cement . o
Cement Density : 315g/cm9 Coarse Agg. (CA) 2G6£na/>c(n~1313mm, Density
Specific surface area : 3,200cm’/g 8
i Density @ 2.20g/cm’, . o 3
Silica Fume (SF) Specific surface area : 20,000cm”/g Fine-Agg. (FA) | Density : 2.50g/cm
Blast Density 2.91g/cm3, Super-plastisizer |- .
Furnace Slag (BFS){ Specific surface area : 6,000cm’/g (SF) Polycarboxylate
Table 2 Physical Properties of Fibers
. Geometry (mm) Specific Tensile Modulus of
Fiber Type Length Diameter Aspect ratio gravity strength(Mpa) elasticity(Gpa)
Steel fiber 30 05 60 785 700 205
Carbon fiber 6 0.018 333 1.63 590 30
Glass fiber 25 0.18 138 28 150 28
Cellulose fiber 2.92 0.015 200 15 510 61
Table 3 Mix Proportion
W/B S/a Vf Unit(%) SP.
(%) (kg) W C BFS SF FA CA (g)
26 46 6.8 19.6 5.23 1.31 . 2713 32.46 392
Table 4 Matrix of Hybrid Fiber Reinforced Concrete
Glass Fiber Carbon fiber Cellulose Fiber
0 0.25 0.5 0.25 05 0.25 05
0 0O (No.l) O (No.8) 0O (No.7) 0O (No.8) 0O (No.9) X X
Steel 1.0 O (No.2) 0 (Nol0) 0 (No.11) X X 0(No12) | O(Nol3)
Fiber 1.25 0(No.3) O(No.14) X O (No.15) X X X
15 0O(No4) O(No.16) X 0(No.17) X X X
2.0 0O(No.b) X X X X X X
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Table 5 Strength test results and strength-effectiveness on hybrid fiber reinforced concrete(28day)

Exp. Compressive Splitting Tensile { Modulus of Rupture Exp. Compressive Splitting Tensile |Modulus of Rupture
No. | Measured | Ratio to | Measured | Ratio to | Measured | Ratio to No. | Measured | Ratio to | Measured { Ratio to { Measured | Ratio to
(MPa) [No 1.(9%)| (MPa) |No 1.%)| (MPa) [ No L(%) (MPa) [No 1.(%) | (MPa) |No1l.(%)| (MPa) [No L(%)
No.l| 724 - 5.9 - 6.1 - No.10 82.4 82.4 9.3 76.93 11.2 83.61
No.2| 790 9.12 8.5 49.12 9.5 55.74 [No.ll 834 83.4 10.1 84.21 12.4 103.28
No3| 81.1 12.02 94 64.91 104 7049 [No.12 83.6 83.6 6.5 14.04 82 34.43
Nod| 84.1 16.16 10.2 78.95 11.7 91.80 |No.13 794 794 7.8 36.84 89 45.90
No5| 820 1326 10.9 91.23 121 98.36 | No.l14 81.8 81.8 10.2 87.72 12.6 106.56
No.6| 815 1257 7.4 26.82 7.7 9.84 No.15 86.6 86.6 11.1 94,74 14.1 131.65
No7; 812 1215 75 31.58 8.7 26.23 | No.16 86.2 86.2 10.8 100.00 139 127.87
No8| 817 12.85 7.9 35.09 7.7 9.84 No.17 88.4 88 4 11. 9 129. 82 14. 8 159 02
No9| 89 | 1450 | 81 | 4211 | 87 2623 [0 L -
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