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Finite Element Analysis Using an Analytical Solution
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Abstract

The mechanical structures generally have discontinuous parts such as the cracks, notches and holes owing

to various reasons. In this paper, in order to analyze effectively these singularity problems using the finite

element method, a mixed analysis method which an analytical solution and finite element solutions are

simultaneously used is newly proposed. As the analytical solution is used in the singularity region and the
finite ¢lement solutions are used in the remaining regions except this singular zone, this analysis method
reasonably provides for the numerical solution of a singularity problem. Through various numerical examples,

it is shown that the proposed analysis method is very convenient and gives comparatively accurate solution.
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Fig. 1 Analytical domain and boundaries in 2-D plane
problem.
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Fig. 2 Artificial boundary in 2-D plane problems.
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singularity.
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Fig. 4 Acircular plate under the concentrated load.
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Fig. 5 A edge cracked Plate under tension load.

Table 3 Stress intensity factors due to the artificial
boundary radius in the cracked plate.

R/a 0.05 0.005 0.0005

K /Ke 1.124 1.039 1.007
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Fig. 6 A plate with V-notch under uniformly
distributed loads.

Table 4 Stress intensity factors due to the artificial
boundary radius in the notched plate.
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Fig. 7 Geometry of a plane with circular hole.
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Fig. 8 A plate with a circular hole.
Table 5 Displacements for change of artificial
boundary.
R/a 0.1 0.01 0.001
u/u, 0.9084 0916 0.9237
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Fig. 10 Displacements for change of artificial

boundary.
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