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BEM Thermoelastic Analysis of Anisotropic with Concentrated Heat
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ABSTRACT

In elastic stress analysis using the BEM, an additional volume integral appears in the basic form of the boundary
integral equation if thermal effects are considered. Perhaps the most elegant approach to restore this general
numerical tool as a boundary solution technique is to transform exactly the volume integral into a series of
boundary ones. For general anisotropic thermoelasticity in 2D, this was only achieved very recently. The
presence of concentrated heat sources, however, leads to thermal singularities at these interior source points that
give rise to additional difficulties in the volume-to-surface integral transformation. The problem is resolved in
the present work by the removal of these singularities before proceeding with the transformation in a mapped
plane. It is solved in a statically coupled manner, where the associated thermal field plays a critical role in the
steps for the singularity removal and the analytical transformation. The two numerical examples are presented

to demonstrate the veracity and applicability of the formulation.

Keywords : Boundary element method, anisotropic thermoelasticity, concentrated heat source.
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4.1 : BEM 2 FEM 5| % 3 & 7]+ 17

HER

R

Ki/Ko Ki/Ko
a/W |r/R
BEM FEM | %Diff. | BEM FEM | % Diff.
0.2| 0.1832 | 0.1918 | 45 | 0.0619 | 0.0645 | 3.9
0.4] 0.1499 | 0.1572 | 4.6 | 0.0384 | 0.0401 | 4.3
0.25
0.6] 0.1075 | 0.1129 | 4.7 | 0.0232 | 0.0241 | 2.0
0.8| 0.0582 | 0.0612 | 5.0 | 0.0116 | 0.0120 | 3.5
0.2| 0.1402 | 0.1475 | 5.0 | 0.0909 | 0.0950 | 4.3
0.4] 0.1244 | 0.1311 | 5.1 | 0.0699 | 0.0731 | 4.3
0.50
0.6 0.0940 | 0.0989 | 49 | 0.0471 | 0.0493 | 4.2
0.8] 0.0521 | 0.0544 | 4.3 | 0.0243 | 0.0255 | 4.7
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