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Abstract; In order to investigate the performance of damaged reinforced concrete beams
strengthened with near surface mounted (NSM) carbon fiber reinforced polymer ( CFRP) strips
under overloading, the bending test of five reinforced concrete beams was carried out. The
overloading state was simulated, and the failure mode, capacity and stiffness were studied. The
influences of the overload cycle number and overload amplitude on the performance of reinforced
concrete beams were also evaluated. The results show that embedding CFRP strips can enhance the
capacity of overloaded damaged reinforced concrete beams to about 16% to 27% . The cycle
number and overload amplitude affect the yield and ultimate load and stiffness in different ways.
The yield and ultimate load decrease with the increase of cycle number and overload amplitude.
The stiffness decreases with the increase of cycle number. The formula of ultimate bearing
capacity is established, and the calculated results agree well with the experimental results.

Key words: CFRP strips; strengthening; reinforced concrete beams; overloading; bending
bearing capacity
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Fig. 1 Sectional dimensions and reinforcement of specimens(mm)
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Table 2 Design parameters of tested beams
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Fig. 4 Failure patterns of specimens
(a)—CBO; (b)—MFCBI; (c¢)—MFCB2;
(d)—MFCB3; (e) —MFCB4.
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Fig. 5 Load-strain curves

(a)—CBO; (b)—MFCBl H (C)—MFCBz;
(d)—MFCB3; (e) —MFCB4.
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Fig. 6 Comparison of load-deformation curves
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Table 3 Bearing capacity of tested beams
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Table 4 Theoretical and experimental results
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