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ABSTRACT 

Due to the climatic changes across the word, many shallow and deep landslides have been occurred in 
many countries. A majority of these landslides commonly originate in slopes, which are most of the 
time in a state of partial saturation. The rainfall is considered as one of the important factors that cause 
slopes instability. Serious disasters have often occurred during or just after rainfall, such as the disasters 
occurring in the North West of Tunisia (Béja) under humidification-drainage cycles. The capillary 
mechanism contributes significantly to the soil shear strength and controls the transient pore water 
pressure variations in unsaturated conditions. Landslides have been occurred in several types of soil 
and rocks, especially in clayey and sandy slopes. In order to study the effect of rainwater infiltration 
on slope stabilities, numerical simulations were addressed in comparison with the experimental rainfall 
tests performed on reduced scale sandy slope models. The experimental tests presented in focus on 
detailed observations of the failure process, timing, duration of soil moisture content development and 
pore-water pressure during the rainfall period.  
The main objective of the first part is to validate the proposed hydromechanical formulation based on 
the extension of effective stress model to unsaturated soils, which has been efficiently applied for the 
physical sandy slope model. The response to rainwater infiltration under several boundary conditions 
was well illustrated. Cohesion reduction under humidification was considered within the proposed 
model. A good agreement between the numerical and experimental results was highlighted. 
Furthermore, the objective of the second part consists to study the capability of the proposed 
hydromechanical to reproduce the measurements of a study case corresponding to an identified slope 
where a soil is clay. The obtained numerical results confirm the limitation of the proposed model for 
the clay and show the BBM model considered as an extension of the Cam-Clay model for unsaturated 
soils.  
Numerical analysis of eventually rainfall induced slope failure has been conducted using the program 
CODE-BRIGHT.         
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