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A GENERAL ALGORITHM FOR ACCURATE COMPUTATION
OF FIELD VARIABLES AND THEIR DERIVATIVES
NEAR THE BOUNDARY IN BEM
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A general algorithm is proposed in the paper for accurate computation of the field

variables and their derivatives at points in the domain near the boundary in an
attempt to solve the so-called the boundary layer effect in the boundary element
method. With the aid of a distance function introduced here, the formulations,
independent of the kind of boundary elements, are presented explicitly for accurate
computation of the integrals with the logarithmic, Cauchy and Hadamard
singularities in the two-dimensional case. Numerical examples of the potential
problem are given, showing feasibility and effectiveness of the proposed algorithm

by using the cubic boundary elements.
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Fig.1. The boundary elements adjacent to
the point p
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Table 1. Comparison of the field variables between the computed and the theoretical values
Compufation ) Computed Theoretical Absolute Relative
conditions Variables values values errors errors
p(1.940, 0.000) u 1.486227 1.485812 '0.0004 0.0003
1,=0. 060 u,, 0.204534 0.201807 0.0027 0.0135
1y/1=0.100 U, -0.102655 -0.102440 -0.0001 0.0011
p(-1.014, 1.241) u 0.219117 0.218996 0.0001 0.0006
r,=0.048 u,, 0.633687 0.636524 -0.0028 0.0045
r,/1=0.066 u,, -0.490244 -0.490070 -0.0002 0.0004
p(-0.453, -1.415) u 1.321858 1.321468 0.0004 0.0003
1,=0.046 u,, 0.112142 0.110080 0.0021 0.0187
r,/1=0.059 u,, -0.245326 -0.242970 -0.0024 0.0097
p(1.916, -0.228) u 1.505668 1.505266 0.0004 0.0003
1,=0.059 u,, 0.193173 0.192929 0.0002 0.0013
1,/1=0.098 u,, -0.110318 -0.109744 -0.0006 0.0052




