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Analysis of Stress Concentration Problems Using Moving Least Squares Finite
Difference Method (1 ): Formulation for Solid Mechanics Problem
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Abstract

The Taylor expansion expresses a differentiable function and its coefficients provide good approximations for the given function
and its derivatives. In this study, m-th order Taylor Polynomial is constructed and the coefficients are computed by the Moving
Least Squares method. The coefficients are applied to the governing partial differential equation for solid problems including crack
problems. The discrete system of difference equations are set up based on the concept of point collocation. The developed method
effectively overcomes the shortcomings of the finite difference method which is dependent of the grid structure and has no
approximation function, and the Galerkin-based meshfree method which involves time-consuming integration of weak form and
differentiation of the shape function and cumbersome treatment of essential boundary.
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