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columns, this discretisation can be considered reasonable for 
practical reasons too.  
 

 
Fig.1. View of the foundation slab loaded by columns 
 

Axis Moment 
 (kNm/m) 

ACI FDM FEM 
(Lopes) 

Tower 

 
1 

M1 268 581 735 698 
M2 -308 -116 -118 -144 
M3 1034 1704 2013 1903 

 
2 

M1 436 1023 1282 1225 
M2 -550 -108 -119 -155 
M3 1270 2069 2492 2377 

 
A 

M1 1333 2061 2480 2421 
M2 -1175 -774 -775 -661 
M3 503 1142 1453 1421 

 
B 

M1 926 1434 1684 1651 
M2 -664 -746 -746 -625 
M3 258 477 622 631 

Tab. 1. Computed bending moments  
         
Modeling of soil response according to Winkler's hypothesis 
was carried out using the possibility of calculation of the 
coefficient of soil reaction from the provided program. We 
examined the case of a thin plate with springs at node places. 
The results are shown in Table 1 and Figure 2. The range of 
thickness/column values is approximate to 1/8, and inclusion of 
deformations in the calculation did not significantly change 
values of bending moments.  
        From Figure 2, it is evident that the results obtained using 
the software package (Tower 6.0, 2009) almost coincide with 
the results obtained using the finite element method. The 
American Concrete Institute method gave the poorest results; 
however, this method is not used in practice, but is more 
scientific in character.  
        The paper presents results for the same foundation, only 
with loads applied in different ways. The load is not applied at 
points, but by distributing the force superficially or indirectly 
through columns. The weight of columns and slabs is not taken 
into account in calculation. From the calculation, we can obtain 
maximum and minimum moments Mx and My in the slab plane 
for all three cases of applying the load: 
 

Load minMy 
(kNm) 

maxMy 
(kNm) 

 minMx 
(kNm) 

maxMx 
(kNm) 

At points -155.01 2376.59 -662.57 2421.48 
Superficially -150.96 1721.57 -660.81 1766.16 
Indirectly -149.37 1848.53 -661.12 1896.94 

Tab. 2. Moment calculated for the example from Figure 1 

 
Fig. 2. Diagrams of moments for calculation values from Tab. 1  
         
5. CONCLUSION 
 
        This paper presents solutions based on selection of 
parameters and models for simple examples of raft foundations. 
Method for calculation and design of raft foundations can be 
classified as numerical method based on the Winkler 
hypothesis. The structural response of raft foundation is by the 
bending moments in the four axes. The results obtained using 
the software package (Tower 6.0, 2009) almost coincides with 
the results obtained by (Lopes, 2000). But, the results for the 
same foundation, only with loads applied in different ways, 
have some variations. So, the next step is making the more 
complex numerical examples. They should show the connection 
between the changing of the coefficient of soil reaction and 
changing of the results. The limitations of the analyses are the 
FEM (software) and the deficiency of the experimental results. 
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