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ABSTRACT

In this study, to understand mechanical characteristic of hybrid reinforced concrete by PVA—fiber 6 mm and PP—fiber 50 mm,

which are organic fiber replaced macro—fiber with PP—fiber, four mixed Hybrid Organic Fibers Reinforced Concrete (HFRC)

is compared with one mixed plain concrete without fiber reinforcement. Volume portion of the fibers are limited under
one percent. The result presents that hybrid reinforcement of the organic fibers cannot maximize stiffness and ductility

]_

behavior of the steel fiber reinforcement. however, in comparison to plain concrete, it is confirmed that meaningful relation
between toughness index and equivalent flexural strength with advanced ductility behavior. Also, in the case of concrete
’

hybrid reinforced by organic fiber, when the volume portion of the fiber increases, ductility also increases. PP—fiber, which
is macro fiber, has more effect on the flexural behavior of concrete than PVA—fiber, which is micro fiber, does. The result

also shows that it decrease chloride penetration in chloride penetration test
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SR7FF A8 E(Fiber
Reinforced Concrete; FRC)o]| T3l 1960t g A7-E]o]
1970dtjoll= @Al 28571 AlZsHATK Betterman et
al., 1995). 1990t SRHLE = & o83 40| tf
2 = 7hA B ole] HeE 2EAITIE sl
S RH 7} 32 E(Hybrid Fiber Reinforced Concrete; ©]3}
HFRC)o]| thet A7} dstar glom, ol Ar5/g0]
o2 AR stolBeEs FAE FEet ddE St
Al717] flste] matAo|m, Zo|7} thE A9 sfolH e
EL v E(microcrack) T} A Al+-E(macrocrack)A| o]
o au}zo]7] wjio|cKLawler, 2001).
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Fig. 1. Failures of Ocean Facility
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Table 1. Physical properties of aggregates
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Wtk PVAA= = NAIA] Al23t 2oz A7 11
m, Zo] 6mm= FAHH|7} 5450] 31, OH-Group< 7FA] 1
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Type Density (KN/m?) Absorption (%) Unit weight (AN/m?®) Fineness modulus
Fine aggregate 25.38 0.83 15,51 1.87
Coarse aggregate 25,97 2.66 15.20 6.82

(a) Polypropylene(PP) fiber

(b) Polyvinvl alchohol(PVA) fiber

Fig. 2. The Organic Fibers

Table 2. Mechanical properties for fibers

Fibers Length (mm) Diameter (mm) Tensile strength (MPa) Elastic modulus (GPa)
PP 50 1 450 and over 5.6 and over
PVA 6 0.01 890 147
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Table 3. Mixtures of the concrete

Fiber(%, Vol) Mixture (kg)
Specimen i Remark
P PVA PP Water Cement Fine Coarse Super
aggregate aggregate plasticizer
Plain - - 175 350 876 835 0.70
A 007 0.33 175 350 876 835 0.84
B ’ 0.55 175 350 876 835 0.97
C 030 0.33 175 350 876 835 0.97
D ’ 0.55 175 350 876 835 1.10
2l E 7< 051 T’_Q_i ?_]_ A ]—E.l‘f_ 450MpaO] 1‘ /\ 7:"4\—15‘ Thin steel plate
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Table 4. Test results of strength
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Plain - - 251 1.99 2.51

A 0.33 229 2.00 2.54
0.07

B 0.55 22.6 2.03 2.56

C 0.33 228 1.96 2.67
0.30

D 0.55 240 2.06 2.7
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Fig. 8. Test results of strength
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0 1 2 3 4 5 6 7 8 9
Deflection(mm)

(a) Flexural behaviors of plain concrete

—— A(PVA, 6mm 0.07%+PP, S0mm 0.33%)
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Applied Load(kN)

0 1 2 3 4 5 6 7 8 9
Deflection(mm)

(b) Flexural behaviors of PP fiber 0.33 (%, Vol)
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Fig. 9. Relation of load—displacement
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Table 5. The results of Toughness index & Equivalent flexural strength

Percent of fiber (%) Toughness Index Equivalent flexural strength
Specimen Remark
PVA PP 15 110 120 Strength (MPa) Indexation
Plain - - 1.00 1.00 1.00 0.33 1.00
A 007 0.33 222 3.51 488 0.90 273
B ' 0.55 272 4.40 6.14 1.15 3.48
C 030 0.33 223 3.58 5.49 0.96 2.91
D ' 0.55 314 5.21 764 1.42 430
12.0 6
; *I10-I5 OI20-110 AT20-1I5
0o | EA=B-xC-D 5 |
A
8.0 E 4
= A
6.0 - : 34 A =
-7 T~ 7 X 7z
4.0 3 24
] ’ Tm %1 / >|D< .
20 - 14 \C - ’ Vo
PVA 0.07% PVA 0.30%
0.0 . : 0
Is 110 20 A B c D
Toughness Index HFRC

(a) Toughness index according to fiber volume fraction
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Fig. 11. Equivalent flexural strength and Indexation
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Fig. 13. Results of chloride penetration test
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