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Abstract : Interaction between a crack and a trapezoidal aggregate in a single edge notched concrete beam is simulated using
boundary element method with an automatic crack extension program. The stress intensity factors of the growing crack are
obtained from the J-integral. Three crack extension paths: deflecting around the particulate, growing along the interface and
penetrating into the particulate are achieved in terms of the mismatch state of mechanical characteristics of matrix and the
particulate. The toughening is also given by the ratio of stress intensity factors. The results reveal that as stress shielding
occurs, toughening is obtained when the crack is approaching to a stiff and strong aggregate weakly bonded to a relatively soft
matrix. The present work intends to help for the design of aggregate reinforced concretes.
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