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The Study on Improvement of Flexural Performance of
RC Beam Strengthened with CFRP Plate
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ABSTRACT

This paper presents the results of research on improved flexural performance of reinforced concrete beams
strengthened with bonded carbon fiber reinforced polymer plate. Recently, strengthening technique with CFRP plate
were almost carried out by extermal bonding. But current external bonding technique of CFRP plates may result in
debonding CFRP plate. Therefore, this study proposes a strengthening method that prevents or delays debonding
between CFRP plates and concrete and at the same time improves the strength For this test, there were only 14
test beams manufactured and failure load, deflection, strains and modes of failure have been examined Test variables
included the type o strengthening, steel ratio and strengthening length, and the effects according to each test
varigbles were analyzed The experimental results shaw that the strength and stiffiess of the beam significantly
increased between 3455 and 11651% and the increase of the more load-aarrying aapacity than the control beams
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Table 1. Material properties of CFRP

Proerties of CFRP Tensile strenoth kof/er? | Modulus of elasticity kof/em? |
S&P Laminate (150/2000) 21500 ~ 3600 1,684,000
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Fig. 1. Detail of test specimen{unit:cm)
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Table 2. Results of beam test
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Fig. 2. Cross-section of plated beam

Ultimate sate Ductil
Specimen ratio of | Deflection ratio of | Deflection. v Failure mode
Load tonf | o Load tonf | . Y7
increase %| 0, mm increase % | 0 mm
CBI3 409 - 519 527 - 6433 12.39 Flexural failure
CBI6 586 - 6.02 70 - 3L 530 Fesural failure
CB19 815 - 6.89 935 - 1948 283 Flexural faiture
Bl13-A8 530 2058 475 697 2% 951 200 Interface debonding failire |
B13-B8 6.07 4841 529 1141 11651 420 451 Ripping-off failure
BI3-C8 559 %667 572 128 B4 1215 212 Flexurat failure
B16-A8 740 260 552 948 UH 125 224 Interface dehondine failire |
BI6-B6 692 1829 512 983 98 1362 266 Ripping-off failure
BI6-B8 132 513 552 1211 % 233 48 Flexural faiture
BI6-B3 758 257 700 1300 492 2905 415 Flexural failure
B16-C8 715 22 6.02 109 50 1975 38 Flexural failure
B19-A8 1009 2330 6.13 1241 213 1272 208 Interface dehonding failre |
BI9-B8 10.26 %8 683 1339 4321 1901 278 Flexural failure
B19-C8 978 2000 736 1256 A5 2028 276 Flexural failure
* Calculated as the ratio of ultimate deflection to the deflection under the yielding load
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Strengthening length (6:0.6L, 8:0.8L, 9:0.9L)
Strengthening type

(A : Type A, B: Type B, C: Type O)
Reinforcing bar (13:D13, 16:D16, 19:D19)

Specimen for bending (B:Beam, CB:Control Beam)
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Fig. 3. Load-deflection curve according to strengthening type
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(a) Flexural Failure (b) Interface Debonding Failure
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(c) Ripping-off Failure (d) Flexural Failure

Fig. 6. Failure Mode of Specimen
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