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The paper presents a random analysis of the statics of a thin plate resting on an elastic foundation of the Winkler 

type and an elastic half-space. For the foundation of the Winkler type the one-sided constraints are applied too. 

The problem of bending the plate is independently described by the Finite Element Method (FEM), Boundary 

Element Method (BEM) and the Finite Difference Method (FDM). For the FEM approach, the plate is 

discretized using classical four-node rectangular finite elements with three degrees of freedom at each node 

[1]. In terms of the BEM two boundary and domain integral equations, with the boundary conditions 

formulated in such a way that it is not necessary to take into account the Kirchhoff forces [2]. Within the plate 

domain, there are introduced additional collocation points at which the elastic discrete support is realized and 

the fundamental solution for statics of a pure infinite plate is used. The plate boundary is divided into elements 

of the constant type. A non-singular approach is used to calculate boundary integrals. This approach allows 

for a significant simplification of the calculation algorithm. Finally, the formulation of the problem by the 

FDM allows to easily take into account the variable stiffness of the plate. A random analysis for selected design 

parameters is presented such as the plate thickness, its material properties, and the properties of the parameters 

describing the foundation itself. Three approaches were adopted: semi-analytical (SAM), stochastic 

perturbation technique (SPT) and Monte Carlo simulation (MCs), which can be traced, e.g., in [3, 4, 5]. For 

these three methods, random moments are defined, the most important of which is the expected value of the 

solution, e.g. the plate deflection established at selected point, as a function of the coefficient of variation of 

the selected design parameter. A Gaussian probability density distribution is assumed for the arbitrary design 

parameter. Since such a distribution is continuous, it is necessary to determine the so-called continuous 

response function for a finite number of deterministic solutions. Most often, these are 3rd or 4th order 

polynomials. Higher order polynomials provide some power “reserve” when differentiating them, which is 

necessary to determine higher order random moments as skewness or kurtosis. 
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