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Abstract 
 

This study has been done in the Swiss Federal Institute of Technology, EPFL (Lausanne, 
Switzerland) during an Erasmus stage between the UPC (Polytechnic University of Catalonia and the 
EPFL. The main target of this work was to make an Hydro-mechanical modelling of crises of large 
landslides, applied to one of the most important landslides existing in the “Swiss Prealpes”, called La 
Frasse. 
 

Many works about La Frasse landslide has been made since the second half of the XX.th. 
century.  In our days, it’s one of the best instrumented slides, that permits to compare the modelling data 
versus monitored data. The main conceptual difference of this work consists to introduce the large strain 
hypothesis in the Hydro-mechanical 2D modelling. This aspect has been possible thanks to a new 
software developed in the BRGM (Bureau de Recherches Géologiques et Minières, France), called 
Movefree. 
 

After three months of hard work with Movefree’s software, we detected some problems that 
compel us to change the way of work, because the software is yet in a validation period and doesn’t have 
the sufficient operational performances that the complex La Frasse 2D modelling requires. In this context, 
we can say that this study contributes actively in the validation period of this software, specially adapting 
Movefree in the landslides numerical domain. 
 

This work is structured in two parts. The first one speaks about the two kinds of problems that 
we detected in simple elastic test during the first three months of work. The first kind of problem we 
detected had a relationship with the format of the input calculus data that Movefree requires, inflexible 
and undated to the large volume of data introduced in this type of complex model. The second kind of 
problem, had a strictly relationship with the operational performances that the software has actually, 
applied in a landslide domain. In this kind of domain, we require normally two steps of calculus to 
simulate the real conditions that exist in the field.  
 

At the second part of this work, we developed a simple Hydro-mechanical 2D modelling and we 
analyse two different cases to compare the results taking account the large strain hypotheses versus the 
small strain’s one. The software used to do the validation of Movefree it’s called Gefdyn. This software, 
developed in the ECP (École Centrale de Paris) is very advanced in numerical algorithms and validated in 
real problems of different engineering domains since many years. 
 

Finally it’s important to remark, that we used for all this study a simple geometry with two 
geologic materials and a perfect elasto-plastic law (Drucker-Prager). The numerical resolution method 
applied, has been the Finite Elements Method, nowadays, one of the most popular in the numerical 
calculus field.   
 

The result analyse of the different cases of the simple 2D modelling proves the operational 
problems detected in the first part of the study and permits to observe some situations where the results 
are really influenced by the large strain hypotheses.    
 
 
 
 
   


