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Abstract: To improve the design theory of reinforced concrete (RC) beams strengthened with prestressed carbon fiber sheets and
expand their engineering applications, systematic theoretical analysis and experimental verification studies were conducted. Based on
the ductile failure criterion and the plane section assumption of RC beams, the control boundaries of the initial tension strain of
carbon fiber sheets under different strengthening layers were clarified. Combined with the requirement for improving the flexural
bearing capacity of beams, a quantitative calculation method for the number of carbon fiber sheet strengthening layers and the initial
tension strain was established. In accordance with the adaptation requirements of engineering practice, a complete design process for
RC beams strengthened with prestressed carbon fiber sheets was constructed, and the strengthening effect was evaluated through four-
point bending tests. The experimental results showed that the strengthened RC beams exhibited an ideal plastic failure mode, and
their bearing capacity meets the design requirements, which proved the scientificity and practicability of the proposed design method.
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Fig.1 Failure model distribution of prestressed carbon fiber
cloth reinforced RC beam
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Fig.2 Strain and stress relationship of the normal section of reinforced beams
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Fig.3 Judging process of prestressed carbon fiber cloth
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Fig.4 The reinforcement design process of prestressed carbon fiber cloth
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Fig.9 Strain distribution of the mid-span section
of the reinforced beam
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