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Abstract In this study, we examined the bond performance of FRP Hybrid Bars. FRP Hybrid Bars are developed
by wrapping glass fibers on the outside of deformed steel rebars to solve the corrosion problem. The surface of the
FRP Hybrid Bars was coated with resin and silica sand to enhance its adhesion bonding performance with concrete.
Various parameters, such as the resin type, viscosity, and size of the silica sand, were selected in order to find the
optimal surface condition of the FRP Hybrid Bars. For the bonding test, FRP Hybrid Bars were embedded in a
concrete block with a size of 200 mm3 and the maximum load and slip were measured at the interface between the
FRP Hybrid Bar and concrete through the pull-out test. From the experimental results, the maximum load and bond
strength were calculated as a function of each experimental variable and the resin type, viscosity and size of the silica
sand giving rise to the optimal bond performance were evaluated. The maximum bond strength of the specimen using
epoxy resin and No. 5 silica sand was about 35% higher than that of the deformed rebar.
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Table 1. Test Parameters

Specimen Type of Size of | Type of | . .
D Reinforcement | Silica Sand | Resin Viscosity
R-16 Rebar - -
Vinyl .
F-5VO FHB 5 Original
Ester
F-5VL FHB 5 Vinyl oy
Ester
F-5EH FHB 5 Epoxy High
F-5EO FHB 5 Epoxy | Original
F-SEL FHB 5 Epoxy Low
F-6EO FHB 6 Epoxy | Original
F-56EO FHB 5+6 Epoxy | Original
* F-5VO

O @3®
@ : Type of Reinforcement(R:Rebar, F:FRP Hybrid Bar)
@ : Size of Silica Sands(5, 6, 56:Mixed)
® : Type of Resin(V:Vinyl Ester, E:Epoxy)
@ : Viscosity(O:Original, L:Low, H:High)

of w2 AR AIFA A Zpel A o]
FAze] A BEAE gelsly] st ASTM A370
S8 TH19]. A1E Aol
E745 Table 20 YERNATE

Table 2. Mechanical Properties of Rebar

Nominal Elastic Yield Ultimate Elongation

Diameter Modulus Strength Strength (5 )
(mm) (MPa) (MPa) (MPa) o
15.9 200,000 496.2 623.9 19.5
222 200,000 516.7 548.2 17.3
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Table 3. Mechanical Properties of Glass Fiber

Elastic Modulus
(MPa)

72,400

Ultimate Strain
(%)
3.6

Ultimate Stress
(MPa)

2,600

Table 4. Mechanical Properties of Resin Used in the Test

Type of Elastic Ultimate Ultimate
}};I; sin Modulus Stress Strain
(MPa) (MPa) (%)
Vinyl Ester 3,216 80 2.5
49584 AgAe ZaeE 25 AL AgH 2
AYES] HFEE Table 59 Ao ZIHE
E59] 4FAEE Fele] flgte] ASTM C39/C39M
of T2 6100x200 mme] A5 FAIA 5700l oieh
FAE A FAsT20) AR FLo) 5

Ag A2 HE, Hat 19.5 MPa2] 4=
= Table 6° YteERWT]

Table 5. Mixing Proportion of Concrete

Unit of Weight(kg/m’)
W/B | S/a SP*
W | C| BS| FA| S G
53.8 | 49.7| 162 | 189 | 80 | 29 | 915 | 925 | 2.08

* SP: Superplasticizer

Table 6. Results of Compressive Strength for Concrete

Specimen No. Compressive Strength(MPa)
1 18.7
2 20.1
3 19.4
4 18.6
5 20.9
Average 19.5
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Table 7. Summary of Experimental Results

Maximum Slip at the Maximum
. Bond Strength
Specimen 1D Load (MPa) Load
(kN) (mm)
R-16 31.79 7.96 1.09
F-5VO 44.38 7.95 2.65
F-5VL 51.99 9.32 2.02
F-5EH 38.12 6.83 3.55
F-5EO 59.86 10.73 2.75
F-5EL 54.96 9.85 2.67
F-6EO 42.95 7.70 2.54
F-56EO 38.39 6.88 2.77
D16 ol@H+e] FAAEE 7.96 MPa ©|iL FRP
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