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THE MESHLESS LOCAL-PETROV GALERKIN METHOD BASED ON
THE VORONOI CELLS
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[ Department of Ceotechnical Fngimessing, Tongf University, Shangho 200092, China)

Wang Jianhua
( Department of Civil Enginmesring, Shonghai fao Tong Undversity, Shangha 200030, China)

Abstract  The meshless local Pefrov-Galerkin method, which is based on the Vorono oells and natural
neighbour interpolations, is presented for solving the planar elasticity problem in this paper. The discrete model
of the domain 2 consists of a set of distinet nodes, and a polyvepnal description of the boundary. The whale
interpolation is constructed with respect to the nature neighbour nodes and Voronol tessellation of the gived
point. The natural neighbour interpolants are strictly linear between adjacent nodes on the hboundary of the
conves hull, which facilitates imposition of essential boundary conditions with ease a8 it is in the conventional
finite element method.  The triangnlar FEM shape functions and the natural neighbour interpolations are
differently chosen as the trial and test functions, and a local weak form is used to form the system discrete
equation for two-dimensional solids. Compared with natural elanet method using standard Galerkin procedure
which nes] three point quadrature mle, the numerical integral can be analytical caleulated af the center of the
backgrond triangnlar quadrature meshes in this method, and henee the difficulty in the numerical integral due
to complexity of shape functions from meshless approximations can be avoided. The method is also a truly
meshless method for software users, because the properties of natural neighbour interpolations are meshless
and all the mumerical procedures are antomatically accomplished by the computer. The method is applied to
various problems in solid mechanics, which include, the patch test, the cantilever beam and gradient problems
is, and excellent agrecinent with exact solution is obtained. Numerical results also show that the acouracy of
the present method is almost equal to the quadrangular finite element method, and the time cost is less than

the quadrangular finite element method.

Key words  meshless, natural element, Voronoi diagrams, local Petrov-Galerkin method, Delaunay triangn-

laticn
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