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Fracture tests on CFRP-4ENF interfaces
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Abstract Interface fracture tests using aluminum beam-contoured CFRP-concrete four-point bend end-notched flexure

4ENF  specimens 4ENF were performed to determine the energy release rates ERR  of mode II and mixed mode
fracture. By using the Timoshenko beam model the double-parameter 4ENF model on elastic foundation and the J-
integration of multi-layer flexible model the corresponding ERRs were obtained. The test results show that under the
same bonding condition the fracture patterns of the mode Il and mixed mode of the CFRP-concrete interface are as
follows 1 The crack occurs on the CFRP-concrete interface and in the concrete near the interface 2 The crack
occurs on the CFRP-concrete interface and in the concrete near the interface and the concrete beam breaks 3 The
crack occurs in the concrete near the interface and the concrete beam breaks. When the bending stiffness of the
aluminum-FRP compound layer is larger than that of concrete the specimens for the mixed mode fracture yield a higher
ERR representing the real ERR measurement of CFRP-concrete interface. When the bending stiffness of the compound
layer is smaller than that of concrete the specimens produce cracks at the concrete near the interface or within the
concrete beam  thus measuring the ERR of the concrete rather than that of CFRP-concrete interface. As demonstrated in
this study the 4ENF specimens if used properly can be used effectively to characterize mode-II and mixed mode
fracture of CFRP-concrete bonded interface.

Key words 4ENF specimen CFRP-concrete bonded interface energy release rate mode Il fracture mixed mode
fracture





