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ABSTRACT

Short discrete fibers compounded with concrete can enhance the tensile resistance and ductility of concrete. Recently, the effectiveness
of the reinforcement has increased according to the increasing length of steel fiber. However, the lengthening of steel fiber requires
reducing the ratio of the fiber content to remain the workability and quality of concrete. Thus, the present study evaluated the flexural
performance of fiber reinforced concrete with less than 1.0% fiber volume ratios of steel fiber, 30mm and 60mm long, and polypropylene
fiber, being evaluated as a good reinforcing material with chemical stability, long-term durability, and cost effectiveness. Concrete with
more than 0.25% steel and 0.5% polypropylene fibers improved the brittle failure of concrete after reaching cracking strength. Concrete
reinforced with polypropylene exhibited deflection-softening behavior, but that with more than 0.5% polypropylene delayed stress
reduction and recovered flexural strength by 60 to 80% after cracking strength. In conclusion, concrete reinforced with more than 0.75%
polypropylene could improve structural flexural performance. In particular, energy absorption capacity of reinforced concrete with
1.0% polypropylene fiber was similar to that with 0.5% and 0.7% steel fibers.

Key words : Flexural performance, Ultimate strength, Residual strength, Energy absorption capacity, Fiber reinforced concrete, Steel
fiber, Polypropylene fiber
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Table 1. Mix Proportion of Concrete (units: kg/m?)

Cement | Water | Gravel | Sand | Silica fume | Super-plasticizer
516 206 902 804 20 1.2




(a) Steel Fiber (L¢/dr= 65)

(b) Steel Fiber (L¢/dr= 80)

(c) Polypropylene Fiber

Fig. 1. Picture of Polypropylene and Steel Fibers

Table 2. Physical Properties of Steel and Polypropylene Fibers

Fiber type Fiber shape Length, Ls(mm) Diameter, dr (mm) Aspect ratio, Ly /dy Tensile Strength (MPa)
35 0.538 65 1100
Steel Hooked-end
60 0.75 80 1200
Polypropylene - 26 0.85 30 450

Table 3. Test Variables and Specimens

Name of Fiber tvbe Ld Fiber content | No. of
specimen p sl (Vol. %) specimen
CS - - - 4
S65-0.25 0.25% 4
S65-0.50 0.50% 4
E— Steel 65
$65-0.75 0.75% 4
S65-1.00 1.00% 4
$85-0.25 0.25% 4
$85-0.50 0.50% 4
— Steel 80
S$85-0.75 0.75% 4
S85-1.00 1.00% 4
PP-0.25 0.25% 4
PP-0.50 Pol . 30 0.50% 4
—————— Polypropylene
PP-0.75 Ypropy 0.75% 4
PP-1.00 1.00% 4
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Fig. 2. Flexural Test of Fiber Reinforced Concrete Beam
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Fig. 3. Stress and Deflection Curves Experimentally Measured
from Steel and Polypropylene Fiber Reinforced Concrete
Beam Tests
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Fig. 6. Relationship between Energy Absorption Capacity and
Fiber Volume Ratio
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Table 4. Energy Absorption Capacity and Residual Strength Calculated from Experimental Results for Fiber Reinforced Concrete

Energy absorption capacity (N/mm) Residual strength (MPa)
Name of specimen
Ter T600 T150 foto fito fiscr
CS 0.123 0.123 0.123 0 0 0

S65-0.25 0.123 1.735 5.506 2.286 1.836 1.836
S65-0.50 0.153 2.925 9.107 3.973 3.046 3.039
S65-0.75 0.170 3.724 11.939 5.139 3.996 3.988
S65-1.00 0.249 4.817 16.176 6.798 5.447 5.391
S85-0.25 0.128 1.706 5.603 2.269 1.854 1.865
$85-0.50 0.185 3.251 11.165 4.390 3.739 3.720
$85-0.75 0.200 4.428 17.231 6.129 5.797 5.738
S85-1.00 0.213 5.102 21.394 7.204 7.221 7.126
PP-0.25 0.120 0.699 2.164 0.832 0.689 0.717
PP-0.50 0.179 1.594 5.974 2.054 1.970 1.986
PP-0.75 0.209 2.077 8.764 2.724 2.907 2915
PP-1.00 0.180 2.591 11.712 3.500 3.928 3.909
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