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The article describes the main points of approach for the static analysis of orthotropic plates of complex 
shape based on refined plates theory. Transition from non-orthogonal to an orthogonal coordinate 
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system using the corresponding transform is considered. This has made it possible applying the methods 
of spline-collocation and discrete orthogonalization for solution of these problems. 
At the first stage, the basic relations that describe the stress-strain state of plates of complex shape in a 
non-orthogonal coordinate system are reduced by the transformation to a problem on the study of a 
rectangular plate in the orthogonal coordinate system. Modified in a way the boundary value problem is 
solved by numerical and analytical approach, which consists of two steps: conversion of two-
dimensional boundary value problem in a one-dimensional by the method of spline collocation and 
resolving it with method of discrete orthogonalization. 
Features of the approach that may appear as a difficulties in the calculations are studied by the example 
of series of isotropic plates in the form of deltoids and trapezoids with different geometry parameters 
under the influence of a uniformly distributed load. The boundary conditions for the hard, simply 
supported and free fixation of the edges are considered. The effect of the geometric parameters of the 
plates and the various options for the boundary conditions on the characteristics of the deflection surface 
is shown. 

Key words: plates of complex shape, static analysis, method of spline-approximation, refined theory.
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This paper deals with research of nonlinear vibration of imperfect shallow shells made of functionally 
graded materials (FGM) with thickness dependent from time under static and dynamic loadings. The 
material properties are changing in the thickness direction according to the given power law distribution 
and the non-linear strain-displacement relationships based on the von Karman theory for moderately 
large normal deflections. Initial nonlinear system of differential equations transforms to singular 
ordinary differential equations with variable in time coefficients, which is solved by hybrid perturbation 
and WKB-Galerkin methods in three steps. Comparison of numerical integration of initial equation and 
a proximate analytical solutions are given.

Key words: Asymptotic approach, nonlinear dynamic problem, FGM shallow shells, time dependent 
parameters.


