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Approximately Coupled Method of Finite Element Method and
Boundary Element Method for Two—Dimensional Elasto—static Problem
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ABSTRACT

In this paper, the approximately coupled method of finite element method and boundary element method to obtain efficient
and accurate analysis results is proposed for a two—dimensional elasto—static problem with a geometrically abruptly changing
part. As the finite element of a two—dimensional problem, three—node and four—node plane stress element is applied, and
as the boundary element of a two—dimensional problem, three—node boundary element is applied. In the modeling stage,
firstly, an entire analysis target object is modeled as finite elements, and then a geometrically abruptly changing part is modeled
as boundary elements. The boundary element is defined using the nodes defined for modeling finite elements. In the analysis
stage, finite element analysis is firstly performed on a entire analysis target object, and boundary element analysis is
automatically performed afterwards. As for the boundary conditions at boundary element analysis, displacement conditions
and stress conditions, which are the results of finite element analysis, are applied. As a numerical example, the analysis

results for a two—dimensional elasto—static problem, a plate with a crack, are presented and investigated.
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Table 1, Material properties of plate—1

Young's Modulus Poisson’s ratio Width Length Thickness Uniform load
(E, MPa) (v) (B, mm) (L, mm) (t, mm) (g, N/mm)
2.2X10° 0.2 20 20 1.0 1,000




(b) Approximately coupling method with FEM and BEM

(a) FEM

Fig. 5. Deformed shape of plate—1
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Fig. 6. Comparison of displacement results for plate—1
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(c) XY—shear stress

Fig. 7. Comparison of stress results for plate—1
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Table 2. Material properties of plate—2

Young's Modulus Poisson’s ratio Width Length Thickness Uniform load
(E, MPa) (v) (B, mm) (L, mm) (t, mm) (g, N/mm)
2.2X10° 0.2 20 20 1.0 1,000
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(a) FEM (b) Approximately coupled method with FEM and BEM

Fig. 9. Mesh refinement of plate—2
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