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Characteristics of Anchorage Length for Reinforced Concrete Beam
Strengthened by CFRP Plate
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ABSTRACT

This paper deals with the flexural behavior of RC beams strengthened with CFRP plate and the
estimation on anchorage length of CFRP plate. Experimental variables included concrete strength,
reinforcement ratio, cover thickness of concrete and length ratio of CFRP plate for a pure span.
A failure load, failure mode, deflection and strain response at different distances from a cut-off
point of CFRP plate were observed and anchorage length was determined through strain
distribution of CFRP plate. Herein, anchorage length is defined the length between CFRP plate
end and the beginning point of full composite behavior. Also, the anchorage length observed from
the experiment was compared with Nguyen’s equation and BS specification.
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Table 1 Test variables

Series | Specimen | conereicligtiom® | bar | - leogtn | concrete coverlcm)
CB 2B16 211 D16 - 3
B 1B16-8L3 161 D16 0.8L 3
1B16-8L4 161 D16 0.8L 4
2B16-7L3 211 D16 0.7L 3
o8 2B16-8L3 211 D16 0.8L 3
2B16-85L3 211 D16 0.85L 3
2B16-9L3 211 D16 09L 3
3B13-8L3 328 D13 0.8L 3
3B 3B16-8L3 328 D16 0.8L 3
3B19-8L3 328 D19 0.8L 3
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Table 2 Material properties

Reinforcing bar(KS D3504 SD30A
Concrete D10 gms( DI6 | DI9 | crRe
Modulus of elasticity { kef/cm?) - 2x10% | 2x10% | 2x10% | 2x10%| 1.648x10°
Yield strength ( kgf/cm?) - 4165 | 4080 | 3710 | 4135 -
Ultimate[Tensile] strength ( kgf/cm?) | 161, 271, 328 | 5805 | 586 | 5455 | 5835 | 27,500~ 30,600
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Fig. 2 Reinforcement detail and section dimension of beam (unit : cm)
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Table 3 Experimental results

Yielding of rebar Ultimate state Ductility”
Specimen | Ioad | Deflection | 1 oad ratio of Deflection () Failure mode
{tonf) | (8,, mm) | (tonf) |increase(%)] ( 6., mm)
2B16 5.85 6.02 7.03 - 31.90 5.30 Flexural failure
1B16-8L3 { 896 8.17 10.33 40 10.74 1.32 Interface debonding failure
1B16-814 | 7.68 .77 8.48 22 9.61 1.24 Interface debonding failure
2B16-71.3 | 9.40 7.40 10.25 39 894 1.21 Interface debonding failure
2B16-8L.3 | 966 7.10 11.28 53 9.61 1.35 Interface debonding failure
2B16-8.51.3| 9.46 7.56 12.47 69 13.09 1.73 Ripping - off failure
2B16-9L3 | 9.18 6.26 12.79 73 12.18 1.95 Ripping - off failure
3B13-8L3 | 8381 7.26 10.48 107 10.54 1.45 Ripping - off failure
3B16-81L.3 | 8.28 5.82 12.57 66 12.79 2.20 Ripping - off failure
3B19-8L3 | 11.62 8.27 14.67 43 13.76 1.66 Ripping - off failure
* the ratio of ultimate deflection to the deflection under the yielding load (#=6,/4,)
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(a) Ripping-off failure(2B16-8L3) (b) Ripping-off failure(2B16-9L3)
Fig. 3 Failure modes of specimen
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Fig. 4 Load-deflection curves(2B series) Fig. 5 Load-strain curve(3B19-8L3)
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Table 4 Distance from end of plate to start point of full composite behavior

Specimen Exp.(cm) [Nguyen(cm)| BS(cm) Failure mode

1B16-8L3 80 38.447 316

1B16-8L4 - 42632 316 c{:gg;fgicne

2B16-7L3 - 35.969 2656 falure =

2B16-8L3 80 35.969 26.6

2B16-85L3 35 35.969 26.6

2B16-9L3 35 35.969 266 o

3B13-8L3 35 35514 249 R“}D!“g‘°ff
ailure

3B16-8L3 35 35514 249

3B19-8L3 35 35514 24.9
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