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Flexural behavior and design theories of CFRP-stedl plates composite strengthened
reinfor ced concr ete beams at different preloaded levels

XIONG Xue-yu 2, FAN Xin-hail

(1. Department of Building Engineering, Tongji University, Shanghai 200092, China;
2. Key Laboratory of Advanced Civil Engineering Materials, Ministry of Education, Tongji University,
Shanghai 200092, China)

Abstract: Flexura behavior of the CFRP-steel plate composite strengthened beams and the effects of different preloaded levels on
flexural behavior were inves, tigated. 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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