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Abstract

Concrete is a semi-brittle material, so its compressive strength is high but its tensile strength is low. The use of
fiber-reinforced concrete to improve the disadvantages of such concrete can be an effective way to toughen effective
toughness, and the performance is improved by using steel fiber reinforced concrete for structures that are vulnerable
to bending forces. However, alternative materials are required due to corrosion of steel fiber and lowering of
workability. The purpose of this study is to evaluate the availability of replacing steel fiber reinforced concrete by
evaluating physical properties, mechanical properties and drying shrinkage properties of concrete using macro forta
fiber with excellent diffusibility. Experimental results show that the macro forta fiber has better fluidity and mechanical
performance than the steel fiber reinforced concrete. It was also confirmed that the crack resistance of concrete using
Macro Forta fiber is effective in improving structural cracking and drying shrinkage resistance compared to steel fiber

reinforced concrete.
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Table 1. Chemical composition of ordinary portland cement

(Unit: Wt%)
SiO, A|203 Ca0 MQO SOs KO Na.O Fezo3
21.09 484 638 332 3.09 1.13 0.29 239
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Table 2. Physical properties of ordinary portland cement

Blaine . . Compressive  strength
. fineness Seting ~ time of mortar (MPa)
Densty coecic It Final
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Table 3. Specification of fiber

Type Steel Fiber Macro Forta Fiber
Aspect Ratio 60 -
Diameter(mm) 05 -
Length(mm) 30.02 54, 38
Density(g/cm’) 7.85 091
Tensile Strength(Mpa) 1,140 570~660
Tensil elongation(%) 35 -
Elastic Modulus(Gpa) 200 467
Material Steel Virgin polymer
/Polypropylene




(a)Steel Fiber (b) Macro Forta Fiber

Figure 1. Fiber for experiment

Macro Forta Fiber Unit
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Step 3 : Branch of Unit

Figure 2. Diffusion step of macro forta fiber
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Table 4. Specification of plasticizer

Main Specific gravity

20C) PH

) ' Appearance
ingredient

Polycaboxirate 1.06 57 Light yellow liquid
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Table 5. Experimental factors and levels in this study

Fiber
Unit of  Unit of Sand/ ——MM—
gtoncéetg Cement Water aggregate Volume A?Eni)ﬁ%re
anoardg/m)  (kg/m) (%) Type Pe(rc?nt °
%,
Non -
Steel
Fper’ 02
25-30-150 371 165 47 Macro™ 03 04
Forta 04
Fiber’ 05
% 1) Steel Fiber Reinforced Concrete = SFRC
2) Macre Forta Fiber Reinforced Concrete = MFRC
. Middle—~ High—
LOVZVOrS?ﬁed Speed Speed
R 30rpm 40rpm
- o | m | Concrete | mp Mix
Cement gor}r/\c'r\glt):e 1 Complete
+ . Admixture
Aggregate +
Water Fiber
30Sec 60Sec 90Sec

Figure 3. Process of concrete mixing
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Figure 5. Test of flexural
strength

Figure 4. Test of
compressive strength
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Figure 8. Compressive strength
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Table 6. Elastic modulus of compressibility

Sample Elastic modulus of compressibility(MPa)
Plain 27,694MPa

SFRC-3 28,146MPa

MFRC-3 30,647MPa

MFRC-4 30,955MPa

MFRC-5 29,182MPa
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Table 7. Equivalent flexural strength and toughness

coefficient
Sample Equivalent (F'\I/Ieéél)ral Strength ToughneS%/oCoefficient
Plain 20 46.1
SFRC-3 2.1 372
MFRC-3 24 499
MFRC-4 27 490
MFRC-5 28 470

(b) Macro Forta Fiber diffusion in

concrete

(c) Steel Fiber in cracked
concrete

Figure 13. Fiber in concrete

Ao-l

(d) Macro Forta Fiber in cracked
concrete
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Figure 14. Shrinkage of concrete

Table 8. Shrinkage of concrete

Sample Final Shrinkage (xm) Crack
Plain 417 Crack
SFRC-3 -384 Not - Detected
MFRC-3 -339 Not - Detected
MFRC-4 -316 Not - Detected
MFRC-5 -115 Not - Detected
Table 8& _:Lale4 AZSZTFS Vel 18 oo,
Plain®| 2&5=wkS 41Tm$ o, XePdGE &3
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