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RC(Reinforced Concrete) structures are exposed to various exterior conditions, and the performances of both chloride resistance and
freezing/thawing action are evaluated for those exposed to corrosive environment-sea shore. Recently developed FRP Hybrid Bars
which is coated with glass fiber and epoxy with core steel has an engineering advantage of higher Elasticity than FRP rod. In this work,
corrosion resistance, weight loss, and bond strength are evaluated for the FRP Hybrid Bar tested through freezing/thawing action for
300cycles. The double coated FRP Hybrid Bar shows the least weight loss without defection due to freezing/thawing action. Bond
strength in FRP Hybrid Bar increases to 120% of normal steel through torturity effect with Si-coating. Bond strength in normal steel
shows 0.86~0.89times in 3-day corrosion acceleration and 0.35~0.38times in 5-day corrosion acceleration, however, that in FRP Hybrid
Bar shows little changes in bond strength before and after freezing/thawing action.
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1. M E |41, OIFAl 2 E= 80125 2E 2 S0 M|
Z32|E 2X(RC: Reinforced Concrete)= 7|2802 o= Of FCHON et al, 1992 Bautista et al, 1996), T3t LI Hds
He FgoER QM HZXE 25I510] 90| X|X|5HH ANESHX| 911 FeldRe oZEAl ZEE 088t FRP(Fiber
X2 EE IXEN2 M2 QUTH sfig EE sforetA Reinforced Plastic) Bare= 4= 3 TLFMS SHS Qo
25 TI0E 1X22 ¢al2 900 LE5H, (fYE o) O, HoY 2 Fx2 ZFS0|= 40 g5 HELD Tt
E1A10] LEMBICHBroomfield, 1997; Song et al, 2006), SiAjo] g (Shin et al. 2006: ACI 2006).
4% 230)E TESS 27)0f =20| BlojLIT FHo| 2t SR OIS = Ol 2os SN & =B S et
= S N80 tht X7t s, Yot e Zasleo) =AYt OISl VIR RIOH, FRP Bard] 8% BXle X X2
Bi2} EZIfO| EfHZIA S MEXO| 22 MM 1o A2 2ot AlEd A7 XEHe 2 of7 (=1 Rl 2010
E%% ZUHQ| Al 2 THOAS sHOe] BAl B0 ZEE H0|F FYEY Y IS EHAIE HMOofot7| flsh A= ZXY
20| tafl LY A4 2 B2 Sof P4 Fojstn = A= ReIAR URAE SXISAZ] FRP Hybrid Bard]
0‘0“ Ci3t A7 RRI2 22l5k1 QICHISCE, 2007; CEN, 2000 CHer A7t Zlei= Ot B2 SH70IM 712 ot E4(Seo
ACI. 2008). et al, 2013; KICT, 2013), LHEAIM 2l BXtMS(Hwang et al,

1990ELH 0|3 ZIRHO| EAIS M(olat7| Qs L ¢ins0| & 2017; Oh et al. 2016) 2! XM == XetM(Yoon et al, 2017
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2510 2AIE| FRP Hybrid Bar2| 22T
E510 5257t FRP Hybrid Bart
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2.1 &89 e
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0

dEE S7HAE £ UCh= HE0| Tt E8F FRP Hybrid Bart
9| HUiX BAES HIHE flal D13, SD4009] UEHFEZ0| ALE
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(a) Photo for FRP Hybrid Bar
Sand coating

GFRR
Steel

(b) Compositions
Fig. 1. Schematic diagram of FRP Hybrid Bar

Table 1. Mix proportions for concrete sample

WIC| Sa | G |Shump Unit weight(kg/’) AE
*0) | (%) | (mm) | (mm) | W C S G |(kgm’)

50 50 25 180 175 353 888 | 902 | 247

Table 2. Variables of material for this study

Times of

Case | Material . .
Epoxy resin coating

Test name(time)

- ICM(6)
Nor Normal ) - Bond strength test(3)
rebar - Bond strength test
with ICM(6)

- Weight loss test(6)
- F/T test(6)

- Weight loss test(6)
FRP - F/IT test(6)

Hybrid
Bar

- Weight loss test(6)

- F/T test(9)

- Bond strength test(6)

- Bond strength test
with ICM(6)

FRP2 2
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S48 0|F2] FRP Hybrid BarQ| H4] Xty

D.C power supply

Steel rebar &
FRP Hybrid Bar

Concrete specimen

3.5% NaCl" Solution

(a) Schematic diagram for ICM

Fig. 2. Equipment of F/T action and the samples inside

(b) Photo of ICM test

Fig. 4. Acceleration of steel corrosion with ICM
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(b) Photos for bond strength

Fig. 5. Pull-out test and sample preparation
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a8 Al 300 cycle 0] £X|ZE 03[0 M= 394.66 g,
120 M= 395,10 g, 12|17 23/0]| CifsHh iE 396.46 g2 4X|
I =t SINESE RIISHE RAGIUCE 2
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Fig. 6. Changes in weight ratio with repeated cycles
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—8—Experimental corrosion rate

—a8—Theoretical corrosion rate

Time (Day)
Fig. 7. Corrosion ratio with duration period
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Fig. 8. Measured current with duration period
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