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ABSTRACT 
 

Last year, during a training period that I carried out in Asprofos, a Greek enterprise that belongs to 
the energetic sector, I helped the civil engineers that were working in that company to design a couple of 
ring foundations that were to be used to stand two cylindrical tanks that Asprofos was planning to built in 
an area close to Athens.  
 

One of the most important values that we must take into account in the design of a foundation is the 
settlement that loads applied to the tank causes to the surface that bears the foundation. Civil engineers in 
Asprofos used an empirical formula that Egorov proposed in 1977. The settlements achieved with the 
application of this formula are  30 % greater than the real ones. This means that we don’t optimise the 
dimensions of our foundation in no way. 

 
In order to achieve a better design of the ring foundation, I proposed to my Greek colleagues to 

implement a numerical model  based on the theory of the Finite Element Method. This thesis carries out 
this study. On one hand we have considered a linear model in order to obtain the settlements of the 
surface below the foundations. On the other hand, this thesis also works out a non linear model so as to 
achieve the ultimate bearing capacity (qr) of the soil under the ring foundation, we have worked with two 
different models. Taking into account that the ring model results will be really close to the ones that we 
obtain from a circular foundation if we consider an inner radius equal to zero, and indeed, if the inner 
radius is big enough to approach an infinite footing, whose qr is calculated applying two geothecnical 
theorems , we will be able to draw an interesting figure where we will see how the ultimate bearing 
capacity of the soil changes as we change the inner radius of the ring foundation. 
 

Firstly, as we said before, the present study compares the elastic results of the implemented model 
with the analytical one’s: the settlement of circular footing, the settlement of an  infinite foundation and 
the figure: Error versus size of the finite element used in the model allow us to trust on the implemented 
model. Then, in order to compare the Egorov’s formula with the numerical one, we have studied a real 
case, the tank TK – 601. The results that we achieve confirm that the analytical formula gives us 
settlements that are bigger than the real ones. However, the numerical model achieve a better model 
though the relative error between the analytical and the numerical results is about 35 %, which is quite 
close to the 30%  that the Greek experience had considered in the design of the ring foundation  
Furthermore, a minimisation algorithm has been implemented in order to achieve  the elastic parameters   
( Young modulus) that best suit the elastic soil behaviour. 

 
On the other hand, we follow the same schema to study the non-linear soil behaviour. The ultimate 

bearing capacity of the soil considering an inner radius of the ring foundation really close to zero and a 
Von Mises model under non drained conditions (CU), gives reliability to our numerical model. Following 
this result, we study the ultimate soil bearing capacity of two ring footing (with different inner radius). 
These results and the ultimate bearing capacity of an infinite foundation that we achieve from the 
application of two classic theorems allows us to draw the graphic qr (bearing capacity of the soil) versus 
r1 (inner radius of the ring foundation). 

 
From the results obtained in both models: the linear one and the non-linear one, we consider that we 

have achieved the two main aims of the present thesis. We have proved that the Egorov empirical formula 
is a bad method to make an approach of the soil settlement below the ring foundation. Finally, the figure 
that we can draw using the non-linear results where we see the evolution of the bearing capacity of the 
soil as we increase the inner radius of the ring foundation, opens the door to a deep study of the behaviour 
of this kind of footings. 

 
 


