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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this work static analysis of isotropic rectangular plates with variable thickness are presented
Received 03 February 2016 using three dimensional elasticity theory and for the first time by using radial point interpolation
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Available Online 16 April 2016 method. Applying this numerical method, the field variables are interpolated using nodes

scattered arbitrarily in the plate domain. Since there is no connection between two arbitrary
nodes, their numbers can be increased in any area and direction to obtain better accuracy. It is

gfayt“il"a',‘,’;'ysis assumed that, the plate thickness varies linearly in y direction or it has parabolic convex/concave

Variable thickness lower surface in the y direction. The horizontal upper surface of the plate is subjected to the

Meshless method transverse uniform load in the z direction. Shape functions in this method have Kronecker delta
function property and different boundary conditions can be applied easily using elimination
approach. Convergence of results for simply supported isotropic rectangular plates with linearly
variable thickness is presented for different thickness ratios and compared with those in the
literature. Distributions of the deflections and stresses for plates with parabolic convex/concave
lower surface in the y direction and under different boundary conditions are presented in graphs.
It is revealed that the present numerical method with its fast convergence and great accuracy is a
reliable method to analyze such plates.
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14- Local Radial Point Interpolation Method
15- Discrete Fourier Series

16- Small Parameter Method

17- Levy-Type Approach

18- Finite Difference Method

19- Hamilton Principle

20- Von Karman Equation
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- Principle of Virtual Work

- Navier-Type

- Differential Quadrature (DQ)

- Harmonic Differential Quadrature (HDQ)

- Principle of Minimum Potential Energy (PMPE)
- Functionally Graded Material

Power Series Method

- Finite Element Method

- Meshless Methods

10- Computational Model

11- Meshless Local Petrove Galerkin Method(MLPG)
12- Kronecker delta function property

13- Elimination approach
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Fig. 2 (a) The sides of the plate under different BCs (b)
uniform distributed load on the top surface of the plate
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- Domain Integration
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Table 1 The convergence of stresses and displacements of the isotropic rectangular plate (a = b =10m,H = 1 m) with linearly

varying lower surface in the y direction
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Fig. 4 Rectangular plate with linearly varying lower surface in
y direction
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Fig. 7 The distributions of w on the linex = a/2, z = H/5 for
the plate with parabolic convex lower surface in the y direction
and different BCs
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Fig. 8 The displacement distributions (w) for the plate with
parabolic concave lower surface in the y direction with
different depth ratios on the line x = a/2, y = b/2. BC:SSSS
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Fig. 5 Isotropic rectangular plate with parabolic (a) convex (b)
concave lower surface in the y direction
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