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ABSTRACT

Tensile strength of CFRP (Carbon Fiber Reinforced Polymer) is approximately 10 times higher than that of the
steel reinforcement, but the design strength of CFRP is normally limited by unpredictable bond failure between RC
and CFRP. Many researches concerned with bond behavior between RC and CFRP have been carried out to prevent
the bond failure of RC beam strengthened by CFRP, but the national design code for design bond strength of CFRP
has not been constructed. In this study, three beam specimens strengthened by CFRP under the parameters of
bonded length were tested to derive the design bond strength of CFRP for the RC flexural members. Each bonded
length was calculated based on the bond strength of JCI and CFRP manufacturing company. Also, another two beam
specimens strengthened by CFRP were tested to inspect the construction environment effects such as mixing error
of epoxy resin, and the amount of epoxy primer. From the test results, it is concluded that the maximum design

bond strength of CFRP to RC flexural member is considered to be z,=8 kef/cm?,
Keywords : CFRP (carbon fiber reinforced polymer), bond length, design bond strength, bond failure, epoxy
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Table 1 Material properties of CFS
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Fig. 1 Detail of specimen for tensile-shear test
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Fig. 2 Bond strength according to bond length

Tensile strength Modulus of elast1c1ty : :

’1(‘;];[3 (ket/cr’) (kgf/em’) Failure strain
Nominal Test Nominal Test Nominal Test
0.0111 35,500 45134 2.35x10° 259x10° 0.0151 0.017

Table 2 Material properties of epoxy
e Compressive strength Tensile strength Flexible strength Bond strength
Classification (kgf/cm®) (kgf/cm®) (kgf/cm®) (kgf/cm®)
Catalog 700 300 400 100
Test 647 320 490 110
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Fig. 3 Position of strain gages in CFS
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Fig. 4 Details and dimension of test specimen

Table 3 Summary of the test specimens

Bond Bond L1
Specimen | Reinforcement | strength | length (em)
(kgf/cm?) | (em) | ‘™

ES p/pp=0.16 . . .
EF1-Al 44 170 | 1791
EF1-A2 | A'=254cm? 6.0 130 | 1314
EF1-A3 | A=142 cm® 80 100 935
EFI-W | Ac=0.11cm’ 14 170 | 179.1
EF1-R 6.0 130 | 1314
551



Table 4 Comparison of calculated and experimental results

Crack load Yield load Maximum load Failure
Specimen {tonf) (tonf) (tonf) Pra/Pyps| | ode
Caly Exp Caln Exp Caly Caly Cale Exp €t
ES 0.92 0.6 1.9 2.01 2.04 2.5 - 3.28 - 1.63 Flexural
EF1-Al 0.96 1.1 2.13 2.70 348 4.25 2.87 357 9,147 1.78 Fracture
EF1-A2 0.96 1.1 213 2.60 348 4.25 3.30 413 13,239 2.05 Fracture
EF1-A3 0.9 1.1 213 2.89 348 4.25 3.22 374 12,500 1.86 Fracture
EF1-W 0.96 1.1 213 2.72 348 4.25 3.00 390 10,346 194 | Debonding
EF1-R 0.96 0.8 2.13 2.36 3.48 4.25 3.04 3.76 10,730 1.87 Fracture
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Fig. 5 P-6 Curves according to bond length
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Fig. 6 P-8 Curves according to the amount of primer
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