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 Abstract 
Rain is the main motor on slope landslide reactivation at the Pyrenees. Any extraordinary rain period 
forms or revives multiple existing landslides, even in the case of reduced inclination slopes. 
 
The goal of this report is to find which is the influence of the different factors taking part on slope 
stability, which landslides are more sensitive to an increase in phreatic level and which ones tend easily to 
reactivation. Recognition data and dendrocronological dating of different slopes are available from 
studied landslides are available. 
 
Laboratory tests on soil samples of Mas Guillem landslide are carried out, to describe the material and 
find its main geomechanical properties. According to the grain size distribution and sedimentation test, 
the soil is a clayey silt of the Garummian facies with a low clay fraction (12%) and a reduced plasticity. 
The low clay fraction might be given due to an insufficient separation of particle in the sedimentation test. 
 
Direct and ring shear tests have been carried out to find the soil’s geomechanical properties under residual 
strength, as there are residual conditions on the slip surface since the reactivable landslides have already 
been mobilized. Direct shear test results, for three different vertical loads with the same sample, do not 
exactly fit into the Mohr-Coulomb law for the residual state. To use the same sample for the three 
different loads changes slightly the slip surface position, which may explain this behavior. The value of 
residual friction angle lies between 17º and 20º. Ring shear test for the same vertical loads gives more 
reasonable results for the residual friction angle (15º). 
 
The slope stability calculation has been carried out with the Limit Equilibrium Method (LEM). This 
method considers the soil in residual state conditions only within the slip surface (line in 2D), along 
which the unstable volume slides. The Safety Factor is calculated by the relation between the 
unstabilizing forces and the maximum shear resistance available in the slip surface. 
 
Three main factors taking part on slope stability have been studied to find out their influence: geometry, 
geomechanical properties and the position of phreatic level position. The geometry factor involves the 
prediction used for the description of topographical surfaces but above all, the changes in the Safety 
Factor due to changes in position or type of the chosen slip surface. Geometry has resulted not so relevant 
in the end, but an accurate choice of the dimensions and type of slope surface is necessary. 
 
The Safety Factor has been calculated with some possible values of the residual friction angle and 
cohesion. Cohesion has been considered zero many cases, as it has to be nearly inexistent within the slip 
surface, which has already been mobilized in reactivable slopes.  Material properties have a significant 
importance, though in most cases to a lesser degree than the phreatic level’s position. 
 
Finally, a change in the Safety Factor due to an increase of phreatic level is analyzed. The limit depth of 
the phreatic level that makes the slope stable is sought. It was observed that the deepest landslides are less 
affected by an increase of phreatic level. 
  
Summarizing the data of the different cases, it is hard to generalize the results in the studied slopes due to 
the different characteristics of each one: different reactivation parts, depths of the slip surface or material 
involved among others. Therefore, two types of slope had been distinguished. The first one is a low 
inclination slope with soil type of material and quite surface landslides, which is quite sensible to increase 
of phreatic level. The second one is a fractured-rock slope, with deeper slip surface, which is less sensible 
to the phreatic level. Nevertheless the lack of data concerning the phreatic level’s real position, the way 
this level increases with the rain sequences or the speed with which changes takes place, does not allow a 
prediction of which slopes are more easily reactivable in the case for massive rainfall. Therefore, the 
relation with the history dendrocronological dating is neither possible.  
 


