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Fig.l A meshless covers of a rectangular domain
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2! and £27 and its partition of unity function
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02GPa, L = 52mm, p = 02586, D = 2Amm,
a=12mm, E = T6GPa, p = 2450 kg/m".
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MESHLESS NUMERICAL MANIFOLD METHOD BASED ON
UNIT PARTITION

Li Shuchen  Cheng Yumin
(Shanghai Institide of Applied Mathematics and Mechanics, Shonghoad Dndversity, Shanghe 200072, Chine)

Abstract In this paper the meshless numerical manifold method is presented based on the mimerical manifold
method and the partition of unity method. In meshless mimerical manifold method, two cover systoms are
employed. The mathematical cover system provides the nodes for forming finite covers of the solution domain
and the partition of unity finctions, and the physical cover system describes geometry of the domain of the
problan and the discontinnons surfaces in the domain. The shape function in this method is fomed by the
partition of unity and the finite cover technology, so the shape finctions cannot be affected by discontinuons
domain, and crack problems can be treated hetter. To local problems, the shape functions are more effective
than other method. So the method can avoid the disadvantages in other meshless methods in which the tip of
the discontinuous crack is not considered. Comparing with the conventional numerical manifold method, the
shape of the finite cover can be sdected easily. And the finite covers and the partition of unity functions are
formex with the influence domains of a sevies of nodes. So the meshless manifold method has some advantages
of the meshless and getsrid of the disadvantage of the mesh in the numerical manifold method. Comparing with
the conventional meshless method, finite cover technology is used in the method, and then the test functions
carnnot be influenced by the discontinuity in the solving domain. And this method can concuer some difficulties
in the conventional meshless methods for the problems with a discontinuons domain. The test function and the
eruations of the meshless mumerical manifold method are obtained in detail. And a numerical example is given

and it shows the method in this paper is correct.
Key words numerical manifold method, partition of unity, meshless method, finite cover technology, discon-

tinuity
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