
Abstract 

 

The possibility of applying numerical methods, particularly Finite Element Models 

(FEM), for geotechnical design permits to cope with more complexity and therefore 

model reality with better accuracy and precision. Elaborated models are relatively 

inexpensive, increasingly less time-consuming and can be aided by commercial 

software. 

The introduction of Eurocodes has changed the standard lumped factored practise to 

geotechnical design in the direction of limit state analysis and partial factoring. As a 

result, the implementation of numerical models is more complicated, raising issues on 

how to apply partial factors of safety, particularly in the strength parameters. Finite 

Element Methods are considered a valid tool for design in Eurocode 7. However, 

guidelines are provided typically on limit equilibrium models. 

The application of partial factors of safety is regulated by the design approaches in 

Eurocode 7. When using FEM, the application of partial safety factors in the soil 

strength parameters can be considered by means of two methods: 

- Numerical simulation with characteristic values without factoring as an input. Then 

in a required Ultimate Limit State check stage the software undertakes a stepped 

reduction of strength parameters until geotechnical failure occurs and the factor of 

safety is determined. 

- Factored strength parameters are the input of the analysis. No failure occurring in 

any stage implies satisfying the requirements from the code. 

Eurocode 7 gives no guidance on which of these two approaches is more appropriate; 

neither on the appropriate algorithm to perform the required strength reduction during 

the analysis in the first approach mentioned. As long as the results may differ between 

the procedures for the same input, developing guidelines is considered necessary. The 

objective of this project is to apply the above methods to the case of a retaining wall and 

assess the suitability of the approaches for predicting the ultimate limit state. Special 

attention is to be put on bringing to light the effect of the dilation angle. 


