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A Study on Mesh Refinement for 3-D Adaptive Finite Element Method Using
Tetrahedral Element
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Abstract- This paper presents a mesh refinement scheme for 3-D adaptive finite element
method. Firstly, the refinement of triangular meshes based on the bisection of triangles is
discussed. And a new method to refine tetrahedral meshes employing the bisection method
is presented. In two dimensional cases, it has been noted that all angles in the triangular
meshes refined by the bisection method are greater then or equal to half the smallest angle in
the original meshes. Through the examples where the newly proposed method is applied to
three dimensional cases, it is shown that regarding the solid angles, the method gives nearly
the same result as that in the two dimensional case. Accordingly, it can be concluded that

the proposed method will be useful in the mesh refinements for 3-D adaptive finite element
method.
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Fig. 1 Refinement of triangular element by the bisection method
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(a) element to be interfaced to the longest side.

(b) element not to be interfaced to the longest
side.
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Fig. 2 Refinement of the adjacent triangular
element.
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Fig. 3 Refinement of tetrahedron in case of
generating a point
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{(a) The case of generating two points on the same
face.

{(b) The case of generating two points on the dif-
ferent face.
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Fig. 4 Refinement of tetrahedron in case of
generating two points
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Fig. 6 Initial mesh with six tetrahedra
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Table 1 "I_‘hf c—aTl_se of generationg six points on a Table 2 ;gf?e_ case of generating from one to six
tetrahedron points on each element
A 83 A 45 Ha YAz A B3 A a44 A dAz
0 6 0.2388 0 6 0.2388
1 26 0.1630 1 33 0.1630
2 87 0.1630 2 199 0.1630
3 153 0.1251 3 1309 0.1270
4 238 0.1251 4 8741 0.1270
5 323 0.1251
6 408 0.1251 .
7 493 0.1251 '
8 578 0.1251
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Fig. 8 Final Refined mesh
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Fig. 9 Final refined mesh
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