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ABSTRACT

In recent ‘vears, fiber reinforced polymer(FRP) plates have shown a great promise as an alternative to steel plates
for reinforced concrete beam rehabilitation. Reinforced concrete beams strengthened with externally bonded FRP
sheets to the tension face can exhibit ultimate flexural strengths several times greater than their original strength if
their bond strength is enough. Debonding failure, however, may occur before the strengthened beam can achieve its
enhanced flexural strength. The purpose of this paper is to investigate the debonding failure strength of
FRP-strengthened reinforced concrete beams. An analytical procedure for calculating debonding load between concrete
and strengthening FRP is presented. Based on the local bond stress—slip relationship in the previous studies, uniform
bond stress is assumed on the effective bond length. The analytical expressions are developed from linear elastic
theory and statistical analyses of experimantal results reported in the literature. The proposed method is verified by
comparisons with experimental results reported in the previous researches.
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Fig. 8 RC beams strengthened with FRP
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Table 1 Properties of surveyed beams

Ref. b h Asfz d As'z d’ b s E: fox fy L L: L: ta Ea Piest | Pea.
(mm) | (mm) | (mm")|(mm) | {(mm°) [(mm) | (mm) | (mm)| (MPa) |(MPa)|(MPa)| (mm) [(mm)| (mm) | (mm)| (MPa) | (kN) | (kN)
4 120 | 150 | 235 | 120 57 25 80 1.2 |181000] 32 400 | 1330 | 440 | 190 15 | 12800 | 56 51
120 [ 150 | 235 | 125 57 20 80 1.2 |181000| 25 400 | 1330 | 440 | 115 15 | 12800 | 63 72
5 120 | 150 | 235 | 140 57 5 80 1.2 |181000) 25 400 | 1330 | 440 | 115 15 | 12800 | 71 83
200 | 200 | 308 | 163 | 308 37 | 150 | 2.6 [167000] 33 400 | 2000 - 150 1.0 | 11000 | 90 94
3 200 | 350 | 283 | 320 | 132 30 | 180 | 0.6 |235000| 27 400 | 3200 - 200 1.0 | 2800 | 334 | 314
320 | 160 | 226 | 110 | 226 50 [ 140 } 1.0 [235000| 36.0 | 550 | 1100 | 420 50 15 | 2000 | 145 | 122
9 320 | 160 | 226 | 110 | 226 | 50 | 300 | 1.0 {380000| 36.0 | 550 | 1100 | 420 | 50 15 | 2000 | 154 | 180
150 | 250 | 254 | 220 | 143 30 | 100 | 21 [227000| 34.6 | 400 | 2000 - 200 - - 94 75
12 150 | 250 | 254 | 220 | 143 30 | 150 | 1.4 [227000| 34.6 | 400 | 2000 - 400 - - 85 68
150 | 250 | 398 | 200 | 143 50 | 100 | 1.29 {182400| 23.3 | 400 | 2400 - 175 - - 116 | 130
13 150 | 250 | 398 | 200 | 143 50 { 100 | 1.29 [182400( 23.3 | 400 | 2400 - 450 - - 88 65
150 | 250 | 254 | 200 | 143 50 | 150 | 1.4 [450000| 27.0 | 400 | 1800 - 150 - - 102 | 96
14 150 | 250 | 254 | 200 | 143 50 | 160 | 1.4 [450000| 27.0 | 400 | 1800 - 300 - - 98 60
150 | 250 | 254 | 200 | 143 50 | 150 | 1.4 [450000| 27.0 | 400 | 1800 - 450 - - 90 43
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