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Abstract

This work presents an efficient numerical Meshless method in the
formulation of the local weak form by Meshless Local Petrov-Galerkin
"MLPG" method how's shape function derived using the Moving Least
Squares "MLS" approximation. In the formulation of the local weak
form, a comparison study has been presented based on the efficiency,
cost and accuracy of a variety of meshless trial functions without
transgressing the general concepts of the MLPG method. Unconventional
local support domains such as elliptic, hexagonal and thombic domains
are investigated to check the possibility of using these local domains. The
formulation has been stabilized by using an elliptic local support domains
rather than conventional isotropic domains of influence, therefore, the
method involves an MLPG formulation in conjunction with an
anisotropic weight function. In the elliptic weight function, each node has
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three characteristic indications that are major radius, minor radius, and
the direction of the local domain. Furthermore, the space that will be
covered by the ellipse will be less than circular isotropic domain at the
same main diameter. This means leaving many points of integration that
are not necessary. Thus, the computational time cost will drop. The
modified MLPG formulation is employed for the problems of Linear
Elastic Fracture Mechanics "LEFM", wherein an efficient method for
evaluating the stress intensity factors for the mode -1 and mode-I1
.depending on the potentiality of the MLPG has been employed

The basic objective of the present work has been accomplished by
developing an efficient "elastostatic" and "elastodynamic" fracture
mechanics FORTRAN codes, based upon the MLPG method. Several
case studies have been considered in the present work, in which, the
.results are verified with those presented in the literature
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