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An Experimental Study on the Mechanical Properties of Hybrid
Fiber Reinforced Plastic(FRP) Rebar for Concrete Structure
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Key Words: Rebar(Z]¥}), Fiber Reinforced Plastic(Ad-743 23S : FRP), Steel Bar(2 )
Hybrid FRP Rebar(3}0] B 2] = FRPE 4}

Abstract

This paper describes the need for a ductile Fiber Reinforced Plastic(FRP) reinforcement for concrete
structures. Using the material hybrid and geometric hybrid, it is demonstrated that the pseudo-ductility
characteristic can be generated in FRP rebar.

Ductile hybrid FRP bars were successfully fabricated at 4nm and 10mm nominal diameters using an
hand lay up method. Tensile specimens from these bars were tested and compared with behavior of

FRP rebar and steel bar
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Table. 1 Mechanical properties of Matenals

Tensile

‘Tensile
h | Moduh o] jon (%) | Deasity {g/od)
0/® |y g/t)
Carbon fiber (T-300) | 360 | 23.5 0.8 1.76
Kevlar fiber 280 | 7.28 0.18 1.44
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Table. 2 Fiber Volume Fraction of FRP Rebar

materials Fiber Volume Fraction
CFRP Rebar
26.84%
(& 4mm )
GFRP Rebar
56.52%
( ® 4mm )
KFRP Rebar
33.50%
( ® 4mm )
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Fig. 1. Photographs of FRP Rebar tensile
Specimen. with nominal diameter @ 4mm
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Fig. 2. Configuration of tensile Specimen with
nominal diameter ¢mm

Fig. 3 Photographs of FRP Rebar tensile
Specimen with nominal diameter ¢$10mm
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Fig. 4. Configuration of tensile Specimen with
nominal diameter ¢10mm

Fig. 29} %ol AA ¢4m? AFAL AFAH
Al a2(grip)Fe $EHAFE HIrl Ao
Sand PaperE %ol Z&-(grip)¥-& A|F3ioh
Fig. 3¢ &7 ¢10m< FRP dut AFH AR
<& AR, AFANHA gripFelra A3}
e $83FE 93] Hstd AEHY Fod
S@24HE Zdo] BEge Foz Zrolr] F(tap)
& TEF Moz Ho|H(tapen)’tF & IRL
W ARE APHY gripH 4 ZA taperE ZAl
JbES T 74E HZAA AWI06H A
HO93< 100:808) F#HH2 TG HEAHA
t}. Fig. 45 373°) 10mm¢g] 38R 84
< EAEA.

AL A2 A7) (Instron 4206, 15ton)E A}
23t cross head speed™ 2mm/min 0 E A2
A AR & =A@ daAA 5489 A
A g AFso AP}

Fig. 55 370 4mm? #d4% 23 QA=
dule] g QAR A2 FANAFH &
ge 77 673Kef, 54Ke/ mm®S vehigle
® AgAF AN AN 604%E LYch

Fig. 62 370 4mm?) A¥e} ¥+ 728 B¢
A2 dutol e AFAY Aol HasF
g9 727 836Kef 66.5Kg/ mm’S vhehy
oo, AU YA AE 10%F 2t
Fig. 7¢ A70] 4mm9 BAMH 78 B4R
dulo] gF QAW FdHelw HHeFH $8
& 77 1153Kef, 92Ke/ mm*E rerhgion,
AaF N AP 74%F AT

Spacimen: 1 ——
Specimen: 2-----
Spedimen; 3 -~
0 Specimen: 4 -
Specimen: § ——
f. =
} 5
- Py
|
“am oz oo o [T ww a2
Srain sswen

Fig. 5 Result of tensile test of GFRP Rebar
(9 4mm)
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Fig. 6 Result of tensile test of kevlar FRP Rebar
(¢ 4mm)
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Fig. 7 Result of tensile test of CFRP Rebar
(¢ 4mm)
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Fig. 8 Tensile specimens of tensile fracture
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