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A REGULARIZATION ALGORITHM FOR THE NEARLY SINGULAR
INTEGRALS IN 3-D BEM "

Niu Zhongrong”™  Wang Xiuxi®™  Zhou Huoanlin®
[ Department of Fognesrig Mechanics, Hefe Undiversity of Tachnalogy, Hefe 230009, China
o i
[ Department of Mechanics, University of Sdence and Thefinodogy of Ching, Hefed 230026, Chinag)

Abstract The nearly singular integrals ocour in the boundary element analysis for the thin-wall structures
and caleulating the quantities at interior points clese to the boundary. In this paper, the triangular boundary
element with three nodes is considered in the threeedimensional boundary dement analysis, where the relative
distance from a source point to the element is introduced to measure the singularities of the integrals. The
smalley the relative distance is, the more difficult the integrals are to be esaluated. The surface integrals on
the triangular element are expressed in a local polar coordinate svstem pf. Then the integrals are analytically
integrated with respect to the polar variable p by means of the integral formulae of some dementary functions.
Thus the nearly singular surface integrals are transformed into a series of line integrals along the contour of the
clement. The resulting line integrals are computed efficiently by the Gauss numerical quadrature instend of the
original singular surface integrals. Moreover, the regularization algorithm can also be applied to higher order
clements by subdividing the elements info several triangular sub-dements. Here, the algorithim is employed

suceessfully to analyze the thin-walled structures of the three-dimensional elasticity problems.

Key words  elasticity, boundary element methods, three<dimensions, nearly singular integrals, regularization
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