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Numerical modeling of interfacial debonding between FRP and concrete
considering cumulative fatigue damage

GUO Jialong', YING Jie?, ZHANG Zihua'", XIAO Yunyi'

( 1.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.Zhejiang Toumen Port Investment & Development Co., Ltd., Taizhou 317015, China )

Abstract: Cumulative fatigue damage has significant effects on the interfacial bonding performance between
FRP and concrete. Based on the statistical analysis of the existing FRP-concrete interfacial shear fatigue test data
and the bilinear model of interfacial bond fatigue degradation, the fatigue degradation law of interfacial residual
slip, peak shear stress and initial stiffness are obtained, respectively. It is revealed that, as the number of load
cycles increases, the interfacial residual slip increases, while the peak shear stress and the initial stiffness
decrease. The finite element method based on the Cohesive Zone Model is used to model the typical interfacial
fatigue shear test, and the interfacial bond-slip relationships under different load cycles are obtained. The
simulated peak shear stress, interfacial fracture energy and shear stiffness are closely consistent with the
theoretical values. However, it is found that the ultimate slip is greater than the theoretical value, and the
bond-slip curve conforms to the characteristics of the typical experimental curve. The results of finite element
simulation indicate that the fatigue loading will significantly reduce the interfacial bearing capacity, but the
failure characteristics of the interface have no noticeable change.

Key words: FRP; interfacial debonding; concrete; FEM; bonding performance; Cohesive Zone Model



