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Simulation of cracks growth in a slope using a cohesive hydro-mechanical approach 
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Abstract. In addition to rainfall which was considered as the main cause of slope instability, the development of superficial cracks was also a serious factor. In fact, in unsaturated clay, the slope stability is guaranteed by the contribution of suction to shear strength by the cohesion increase. However, when the cracks occurred, the suction will decrease rapidly due to the locally increase of the permeability and then a preferential path flow will take place leading to the internal active volumetric water-forces. Cracks are commonly developed after a long dry summer and the intensive precipitations are often happened in the following season. Modeling the cracks growth and propagation is still an open question, particularly when the coupled hydro-mechanical actions are considered. In the literature some known models have been proposed such as XFEM method and the cohesive models. The proposal model uses the principle of the cohesive approaches and includes both the initiation and the propagation of crack. The role of the different loading paths is also studied and the permeability evolution as function of the crack’s intensity is introduced. The proposed method was implemented in CODE-BRIGHT program. The proposal model was validated using a series of direct tensile tests where a crack was initially created. The simulations have demonstrated the capability of the model to reproduce the experimental tensile results.
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