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Stress transfer of reinforced concrete beam strengthened with
near-surface mounted prestressed CFRP strips
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Abstract: Due to the advantages of making full use of high strength of FRP and saving the cost of premature
anchorages for prestressed FRP, the technique of strengthening with prestressed near-surface mounted
(NSM) FRP was considered as a potential technique for strengthening of reinforced concrete structures.
The bond behavior of the NSM CFRP strip in the stress transfer length after releasing the prestress was

studied. Based on the bond slip constitutive relationship obtained from experimental research, the
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differential equation of the bond stress at the NSM FRP-concrete interface was established. Then the

analytical solution of the differential equation was acquired according to the boundary conditions, and the

equations of distribution of the bond stress at the bonded interface and the tensile stress of CFRP were

presented. The theoretical results were in good agreement with the test results, which indicated that the

equations could be used to predict the distribution of bond stress at the NSM FRP-concrete interface after

prestressing force release. Moreover, the maximum allowable pre-stress was obtained by considering no

debonding at the bonded joint to be induced due to pre-tension release.

Keywords: near-surface mounted(NSM) ; CFRP strips; prestressed; bond-slip relationship; stress transfer
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Fig. 1 The Dimension of specimens
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Fig. 2 Plan view of test
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Table 1 The concrete specification
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Table 2 Properties of FRP and epoxy
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Fig. 3 Curves of bond stress versus slip of interface

between NSM CFRP and concrete from experimental study
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Fig. 4 Bond-slip relationship of interface between

NSM FRP and concrete
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Fig. 11 Debonding at the bonded interface
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