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Abstract: In this paper, the extended finite element method (XFEM) is used for a discrete crack simulation of concrete
using an adaptive crack growth algorithm. An interface model is proposed which includes normal and tangential dis-
placements and allows the transfer of shear stresses through the interface. Different criteria for predicting the direction
of the extension of a cohesive crack are conducted in the framework of the XFEM. On the basis of two examples, a
comparison between the maximum circumferential stress criterion, the maximum energy release rate and the minimum
potential energy criterion with experimental data has been carried out. The considered numerical simulations have con-
firmed the flexibility and effectiveness of the XFEM for the modelling of crack growth under general mode I and
mixed-mode loading conditions.
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Figure 1. Four-point bending test for a double-notched beam. (a) Experimental setup; (b) Crack path for the crack extension
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Figure 2. Load-displacement curves for four-point bending test
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Figure 3. Geomentry of specimen for the mixed-mode fracture test
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Figure 4. Influence of different direction criteria on crack path in
the mixed-mode facture test
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Figure 5. Load-displacement curve for mixed-mode fracture test
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