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Summary 

Modification of the Vlasov subsoil model 

The thesis presents a comparison of solutions of the problems of an elastic half-

space and layer obtained based on the Vlasov elastic foundation model with the exact 

solution of the theory of elasticity, as well as modifications of the Vlasov model, consist-

ing in more general kinematic assumptions and considering an inhomogeneity and a trans-

verse isotropy of a subsoil medium. 

In the work, an exact solution of the theory of elasticity was obtained for the half-

space and a layer, both loaded on a surface having the shape of a circle and a rectangle. 

A discrepancy between the values of displacements obtained according to the exact solu-

tion of the theory of elasticity and according to the Vlasov model for the most typical 

cases of loads on the half-space and the elastic layer was shown. The exact and approxi-

mate formulas for determining the displacements of the half-space and the layer, loaded 

by a load in the shape of a circle or a rectangle, acting on the surface limiting the half-

space or the top layer of the substrate, were given. 

The thesis also presents a modified model of a transversely isotropic elastic foun-

dation; in general case, the foundation is non-homogeneous (material characteristics are 

variable with layer depth) and it is assumed that the displacement vector has three non-

zero components. Moreover, a modified two-parameter model of the subsoil with gradient 

properties is presented in the thesis. A comparison of the modified models with the Vlasov 

subsoil model and the exact solution of the theory of elasticity in the case of a layer loaded 

on a surface having the shape of a circle and a rectangle was made. 

Modified functions of a disappearance of displacements along with depth, ob-

tained on the basis of exact solutions of the theory of elasticity, were proposed. 

With regard to material characteristics, a proposal for soil stiffness selection in 

terms of small and medium strains was presented. 

Keywords: Vlasov subsoil, modified model of subsoil, half-space, elastic layer, 

circular load, rectangular load, Galerkin orthogonalization, displacement disappearance 

function, soil stiffness selection.


