FEM study on the bond behaviors between sprayed fiber reinforced plastics (FRPs) and concrete by the use of discrete elements
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ABSTRACT: In this study, the FEM analysis using discrete crack and bond elements is developed to apply to the test results by Banthia et al on the plain concrete beam reinforced by the FRPs subjected to bending. These discrete elements developed by the authors are consisted of the isoparametric quadratic contact element. Because of the discrete behavior of cracking and bond slip, it seems more reasonable to represent them by the proposed discrete elements. But occurrence of crack and bond slip makes the computer program more complicate because FEM mesh must be modified in each step whenever new crack or bond slip occurs, or any crack or bond crack develops. By using this FEM analysis, it is possible to represent the development of flexural crack and bond crack, and stress distribution of bond and FRPs. It is also possible to clarify the bond capacity of the beam by this FEM analysis.
