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This work is an attempt of application of the c-φ reduction method with the aim of analyzing the effects 
of the rainfall in a homogeneous non saturated soil slope with the help of the Finite Element Method. The 
bibliographical research has set the main tools of non saturated soil mechanics to use in a stability 
analysis of a non saturated soil slope and has shown the relevant soil and rainfall parameters used in this 
kind of studies. On the other hand, this bibliographical research has demonstrated as well, the soil suction 
variation related to a rainfall period and its role on slope stability. 
The first experimental part of this work consists in a 2D coupled hydromechanic seepage study with an 
elastic behavior law and no factor of safety calculation. This study has lead to set the decrease of soil 
suction and the increase in effective stress that takes place in certain zones of the slope. The study shows 
how a water perched level is formed in the upper part of the slope, and in the lower part of the slope this 
perched level leads to the connection of the main water level and the new downward perched level. In this 
work the rainfall pattern of Barcelona during the year 2002 is applied to perform the seepage study.  
The second part of the experimental work consists in a 2D mechanic stability analysis of a dry and 
homogeneous slope with calculation of the safety factor by means of the c-φ reduction method. Different 
values of the slope inclination have been tested. The utilization of this safety factor calculation method in 
this work is based on the study of the evolution of the incremental plastic multiplier λp that takes place in 
every reduction step. The evolution of the maximum increment registered for all the nodes in the finite 
element grid during the reduction process shows that this maximum increment appears in a node of the 
upper slope surface at certain moment. If we take the reduction factor corresponding this moment as the 
safety factor, we observe that its evolution versus the slope value is very close to the evolution of the 
Bishop’s safety factor values. The safety factors values obtained by means of c-φ reduction method are 
0.3 points under Bishop’s safety factor values. The obtained results could be influenced by the locally 
more important shear stress values in the elastoplastic shear stress distribution. The viscous behavior 
incorporated to the elastoplastic law makes more difficult the application of the reduction method.   
A safety factor calculation by means of incremental displacement criteria related to the reduction method 
has been attempted, but no good results have been achieved. Hence, the study of the incremental plastic 
multiplier has brought the best results in the factor safety calculation by means of c-φ reduction method. 
The results are related to the slope geometries, the elastoplastic model of calculation and the 
hydromechanic soil properties used in the present work.   
It has not been possible to apply the reduction method to analyze the variation of the safety factor related 
to Barcelona 2002 rainfall because of the low performance of the elastoplastic method when rainfall is 
applied over the slope. 
Although not all the objectives of this work have been achieved, an application system of the c-φ 
reduction method has been found. Future researches should have the aim of implementing this system in 
the calculation code (CODE_BRIGHT) and removing the viscous behavior from the elastoplastic method. 
This would bring, perhaps, an easier application of the reduction method by means of a convergence error 
in the moment of slope failure because of the reduction parameters process. Once the application of this 
method becomes robust more realistic situations should be studied to test the performance of the method. 
 


