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Abstract

This paper shows a study carried out on the estimation of nominal flexural strength for CFRP—plated RC beams failed
by intermediate crack debonding. A strength reduction factor is proposed to consider the effect of the intermediate crack
debonding for the determination of nominal flexural strength. The proposed factor is derived from experimental data and
utilizes the ratio of effective stress(or strain) in the CFRP plate to its ultimate strength(or strain) which is called
effective strain model. An analytical equation for the estimation of the nominal flexural strength is formulated as a
function of strength reduction factor. The validity, accuracy and efficiency of the proposed factor are established by
comparing the analytical results with the experimental data, and the major design codes, as well as a number of factors
given by researchers. The analytical results presented in this paper indicate that the proposed factor can effectively
estimate the flexural nominal strength of CFRP—plated reinforced concrete beams failed by intermediate crack debonding.
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Fig. 1 Balanced CFRP area of the strengthened beam
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Table 4 Summary of test results

Yielding Ultimate (Debond failure) )
Failure
Beams Load | Def. | Load | Def. | CFRP strain modes
&N) | (mm) | &N) | (mm) (x107%

Cont 355 | 104 | 41.1 | 88.9 - Flexural
BPS60 495 | 115 | 64.2 | 204 6,231 1ICD
BPS90 49.6 | 11.7 | 60.5 | 189 5,945 1CD
BPD60 - - 55.7 | 134 2,737 ED
BPD90 60.1 | 11.28 | 73.7 | 16.5 4,454 1ICD

BPDW60 | 64.4 | 13.7 | 743 | 184 4,309 ED
BPDW90 | 63.2 | 12.68 | 92.9 | 24.9 6,372 1ICD

ICD : intermediate crack debonding, ED :end debonding
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Table 6 Comparisons of existing factors with the experimental data and the proposed factor in debonding load(or nominal flexural

strength)
Test This Research ACI 440.2R—02 (2002) CSA S806—02 (2002) Lee (2001) JCI (1998)
Beams | ) ) (bI;O(EIlSN) @/() (C)L‘)f&) @ | d)LOZfN) @/ (e)L“j‘sN) @/) @LOZ?N) @/(@
NFCB1 77 64.30 1.20 80.64 0.95 82.44 0.93 79.44 0.97 77.44 0.99
BPS60 64.2 63.35 1.01 81.33 0.79 83.28 0.77 80.03 0.80 77.85 0.82
BPS90 60.5 63.35 0.95 81.33 0.74 83.28 0.73 80.03 0.76 77.85 0.78
BPD90 73.7 92.82 0.79 127.21 0.58 130.97 0.56 124.70 0.59 120.50 0.61
BPDW90 92.9 92.82 1.00 127.21 0.73 130.97 0.71 124.70 0.74 120.50 0.77
C4u, 1.0 15.43 13.41 1.15 18.23 0.85 19.00 0.81 17.87 0.86 17.66 0.87
Cbhu, 1.0 11.33 10.20 1.11 13.86 0.82 14.45 0.78 13.59 0.83 13.43 0.84
Al 72.8 75.41 0.97 74.23 0.98 76.31 0.95 73.59 0.99 72.44 1.01
A2 84.9 82.10 1.03 87.50 0.97 90.20 0.94 86.86 0.98 85.00 1.00
A7 86.1 75.41 1.14 74.23 1.16 75.43 1.14 73.59 1.17 72.44 1.19
4 14.8 10.35 1.43 14.48 1.02 14.93 0.99 14.18 1.04 13.67 1.08
6 14 12.80 1.09 18.36 0.76 18.96 0.74 17.96 0.78 17.29 0.81
8 18.7 22.22 0.84 30.16 0.62 31.33 0.60 29.18 0.64 28.92 0.65
B3 27.6 24.61 1.12 32.27 0.86 33.06 0.83 31.74 0.87 30.85 0.89
B5 34.9 31.16 1.12 41.60 0.84 42.12 0.83 40.90 0.85 39.71 0.88
B7 29.8 31.51 0.95 43.85 0.68 45.33 0.66 42.72 0.70 41.01 0.73
Average 1.06 0.83 0.81 0.85 0.87
S.D. 0.150 0.154 0.153 0.153 0.155
C.O.V. 0.142 0.185 0.189 0.180 0.178

S.D. : Standard deviation, C.O.V. : Variation of coefficient
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