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Experimental and Theoretical Study on Model of Interfacial Bond
Stress between Near-Surface Mounted CFRP Strips and Concrete

PENG Hui'"?, GAO Yong', CHEN Jun-min"?, JIANG Xin'
(1. School of Civil Engineering and Architecture, Changsha University of Science &. Technology, Changsha 410114, Hunan, China;
2. Ministry of Education Key Laboratory of Safety Control of Bridge Engineering, Changsha University of Science &. Technology.
Changsha 410114, Hunan, China; 3. Chongqing Guangjian Decoration Co. Ltd, Chongqing 400025, China;4. Hunan Communications
Research Institute, Changsha 410015, Hunan, China)

Abstract: By taking into account the residual friction, a tri-linear bond-slip constitutive model is
proposed in this paper based on bonding property experimental results of near-surface mounted
(NSM) carbon fiber reinforced polymer (CFRP) strips with concrete. Furthermore, the bond stress
model between NSM CFRP strips and concrete is established. The general form of analytical solution
for the model was obtained through solving the differential equations, and then distribution variation
of the interfacial slip, the bond stress and CFRP tensile stress along with loading was derived, the
calculation formula of bond capacity was also obtained. Based on above results, the bond stress model
was validated by comparing with experimental data, and theoretical calculation results are in good
agreement with experimental data. This proves that the bond stress model proposed in this paper can
well predict the bond capacity of the NSM FRP-to-concrete interface and correctly describe the
distribution of interfacial bond stress.

Keywords : near-surface mounted (NSM) ; carbon fiber reinforced polymer (CFRP) strips; bond stress

model; bond-slip constitutive model; residual friction



