41 3 ( ) Vol.41 No.3
2010 6 Journal of Central South University (Science and Technology) Jun. 2010

CFRP

(1. 200092
2. 200092)
(CFRP)
4 CFRP 3 1 CFRP
TU375.1 A 1672—7207(2010)03—1165-07

Flexural behavior and design theories of CFRP-steel plates
composite strengthened reinforced concrete beams at different
preloaded levels
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Abstract: Flexural behavior of the CFRP-steel plate composite strengthened beams and the effects of different preloaded
levels on flexural behavior were investigated. Four reinforced concrete beams including three CFRP-steel plate composite
strengthened beams and one control beam were tested, and the theoretical analysis was conducted to explain the
experimental phenomena and test results. Finally, the calculation formulas of ultimate flexural load-carrying capacity,
deflections and crack width of the composite strengthened concrete beams were presented. Both the experimental and
analytical results indicate that the flexural capacity and stiffness of all the composite strengthened beams are enhanced
evidently as compared with that of the control beam, and the damage of the composite strengthened beams has preferable
ductility. The preloaded levels have little effect on load-carrying capacity of the composite strengthened beams, but the
preloaded levels have an obvious effect on the stiffness and crack width of the composite strengthened beams, especially
reinforcements yield stage before. Through comparing the theoretical results with the test, the calculation results agreed
well with the test results and the formulas can be used as references for strengthening design.
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Fig.2 Retrofit and anchorage mode of test beams
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Table 1 Retrofit and anchorage mode of test beams
1 L-1 0
2 LCG-1 1  CFRP+I 0 U
3 LCG-2 1 CFRP+1 50% M, U
4 LCG-3 1  CFRP+1 70% M, U

M, 8 mm
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Table 2 Load-carrying capacities of test beams
/KN /KN
L-1 44 47
LCG-1 124 138 CFRP
LCG-2 124 141 CFRP
LCG-3 122 138 CFRP
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Fig.3 Load-deflection curves of beams
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Fig.4 Crack distribution figures of beams at ultimate failure
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Fig.6 Load—deflection curves of beam under 70% M,

preloaded
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values and test results for beams 40
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