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Park, Sun-Gyu Reinforced concrete structures are vulnerable to the corrosion of reinforcing steel, which is typically
Tel : 82-42-829-7712 caused by the neutralization of concrete and the presence of surrounding chlorides in various

E-mail : psg@mokwon.ackr  epyironmental conditions. This corrosion leads to cracking in the concrete, thereby reducing durability
of the structure and shortening its lifespan. To address this issue, there has been an increasing interest
in research on Fiber Reinforced Polymers(FRP), particularly Carbon Fiber Reinforced Polymer(CFRP).

Received : September 26, 2024 CFRP, composed of carbon fibers, is noted for its lightweight properties, outstanding tensile strength,

Revised : October 14, 2024 and high elastic modulus. It also offers excellent corrosion resistance and durability against

Accepted : October 15,2024 weathering. Despite the potential benefits, the data on CFRP's performance and integration into
reinforced concrete structures remain limited. This study contributes fundamental data regarding the
application of CFRP, highlighting its advantages and exploring its practical implications. A significant
finding from this research is that concrete specimens cured underwater exhibited superior bond
strength compared to those cured under dry conditions.
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FRP(Fiber Reinforced Plastics)= 4172 &7l ©af U™, tHEH 22 GFRP(Glass Fiber Reinforced Plastics)2}
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Table 1. Overview of experimental design

Factors Levels
'W/B ratio(%) - 35,45,55
Bar type - Rib CFRP
Curing condition - Temperature 20+2°C

- Compressive strength(28 days)

Test it
est item - Bond strength

Debonded area

Carbon Fiber Reinforced Plastics
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Figure 1. Test specimen of CFRP bar for bond strength
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Figure 2. CFRP bar used in this experimental study

Table 2. Physical properties of fiber-reinforced polymer(FRP)

Diameter(mm) Fiber Tensile strength(MPa)
Rib CFRP 13 Carbon fiber 24K 1,714

Table 3. Physical properties of cement used in this study

Specific gravity(g/cm’) Fineness(cm”/g)
Cement 3.15 3,750

Table 4. Physical properties of sand and gravel components

Density(g/cm®) Fineness modulus Absorption(%)
River sand 2.56 2.57 0.94
Crushed gravel 2.63 7.531 0.8
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Table 5. Concrete mix design and proportions

. s Unit volume(I/m®) Unit weight(kg/m®)
W/C(%) Air(%) S/a(%) Water(kg/m”)
Cement Sand Gravel Cement Sand Gravel
35 42 180 163 255 352 514 647 933
45 5 43 178 126 278 368 396 706 976
55 44 175 101 297 377 318 753 1000

Figure 3. Mold for bond strength specimens of CFRP bars Figure 4. Testing equipment and methods for bond
strength of CFRP bar
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*D=Dry curing, W=Under water curing

Figure 5. Test of concrete compressive strength
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Figure 6. Results of CFRP bar bond strength tests
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Table 6. Bond strength and slip proportions of CFRP bars

Ultimate state

Specimen name

Bond strength(MPa) Free and slip(mm) Load and slip(mm) Load(kN)
D 35#1 11.87 11.45 4.06 25.20
D 35#2 10.97 10.09 4.88 23.29
D 35#3 11.89 11.77 4.33 25.24
W _35#1 12.41 10.19 4.25 26.34
W_35#2 12.08 10.42 4.44 25.64
W _35#3 12.37 11.29 3.98 26.26
D_45#1 9.12 14.65 4.85 19.36
D_45#2 8.99 13.22 4.01 19.08
D _45#3 9.07 10.73 4.16 19.25
W_45#1 9.77 9.59 491 20.74
W_45#2 9.97 9.94 4.33 21.16
W_45#3 9.65 10.22 4.41 20.49
D 55#1 7.14 9.84 4.21 15.16
D_55#2 7.53 8.95 4.34 15.98
D_55#3 7.36 8.69 3.85 15.62
W_55#1 8.23 10.12 423 17.47
W_55#2 8.62 10.42 3.81 18.30
W_55#3 8.41 9.74 4.12 17.85

D=dry curing, W=under water curing, 35=W/C, #1=specimen number
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Figure 7. Results of bond strength and slip behavior
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