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The paper deals with a proposition of obtaining an analytical solution of deformation  

of a beam on an elastic foundation. The subject of presented investigation is the axially 

compressed beam on the elastic foundation. The analytical model was proposed. Shape 

function of variable properties of the beam is assumed: 
 

                   
      (1) 

 

The function of deflection of the homogeneous beam is assumed in the following form: 
 

                                  (2) 

 

The function is assumed to be symmetrical to both ends of the beam. The critical loads 

F0,CR as a function of the geometrical parameters and mechanical properties of the 

homogeneous beam were calculated. Further part of research was related to the asymmetrical 

shape function. The formula has been supplemented with the offset parameter with respect to 

the left end of the beam. The value of the parameter for symmetrical function is equal p = 0.  

For symmetrical beam, the highest values of critical loads can be obtained for the highest 

values of k parameter and the lowest values of c0/c1 ratio. The highest value was equal 

F0,CR = 44.675 kN and was obtained for k=50 and c0/c1 = 0.2. For asymmetrical beam,  

the highest value of critical force was also obtained for the highest values of k parameter  

and the lowest values of c0/c1 ratio (F0,CR = 45.030 kN). The value of p parameter was the 

variable. The values of critical load increased with the increase of the value of the offset 

parameter.  
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