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Numerical Analysis of Debonding Between FRP and
Concrete Induced by Intermediate Crack

HUANG Lihua ,YANG Zhiquan

( Faculty of Infrastructure Engineering,Dalian University of Technology ,Dalian, China, 116024 )

Abstract ; The purpose of this research is to find the effect of propagation of concrete crack on the
interfacial bond-slip relationship of FRP strengthened concrete beam. Based on the theory of frac-
ture mechanics, the interface element known as the cohesive zone model ( CZM ) furnished by the
commercial software ANSYS is adopted to simulate the propagations of both mode-I crack in plain
concrete and mode-II crack on the FRP-concrete interface at different loading levels. With the pro-
gress of concrete crack,two peak points of load occur for the strengthened beam. The first peak
point of load appears at the moment of progress of macro-crack of concrete, where FRP is entirely
bonded with concrete. The stress in FRP is lower than 500 MPa, and the interfacial shear stress and
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slipping are close to zero except the region near concrete crack. The second peak point of load ap-

pears at the occurrence of interfacial debonding between FRP and concrete. Then, the interfacial
debonding extends from the middle to the end of the beam ,during which the applied load remains
at the second peak value. The stress in FRP reaches to 1 480 MPa in this case. The shear stress de-

creases to zero and the slipping remains the maximum value in the interface when debonding oc-

curs. It is drawn that the variation trend of load with respect to the propagation of concrete crack

and the peak points of loads are well identical to the experimental results. It demonstrates that the

numerical model proposed in this paper can be used to precisely predict the loading capacities of

the CFRP strengthened concrete beams of pre-cracks.

Key words : FRP; plain concrete ;interfacial bond-slip ;cohesive zone model
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Table 3 Comparison of numerical and experimental

peak loads
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P303 10.47 12.93 19.02 12.68 13.55 6.42
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