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Fig.4 Subdomainsof physcia element
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Fig.5 Coordinate trander of physca subdomains
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Fg.7 Discontinuous deformation description of standard element
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An enhanced finite e ement method with separate
mathematical and physical mesh( I) : theory

LINGDao-sheng” , XU Xiao-min, CHEN Yurrmin
(MOE Key Laboratory of Soft Soils and Geoenviromental Engineering ,
Zhgjiang University , Hangzhou 310058 , China)

Abstract : For standard finite element method (SFEM) , mesh generation of domain with complex bound-
ary and problems with movable boundary or discontinuous deformation are cumbersome to deal with. In
this paper , conventional element is separated into two kinds of elements, mathematical element and
physical element , which are geometrically independent. The mathematical element and physical element
are applied for approximating construction and physical domain description, respectively. By introducing
correlation rule between mathematical and physical element , the approximate displacement of physcal
element is determined. Basing on separated mathematical and physical meshes, an enhanced finite ele-
ment method (FEM™ ") , whichisin the framework of SFEM , is then put forwards. A typical correla
tion rule, named extension of mathematical displacement mode for regular mathematical element , ispro-
posed with corresponding formulas. The most i mportant advantage of FEM ™" isthat it provides a new
smple way to Smulate problems with movable boundary or strong/ weak di scontinuous deformation. F-
nally, its applicability and validity are verified through a numerical example.

Key words: finite element method; discontinuous deformation; movable boundary ; di placement interpo-
lation



