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Abstract

Using regular finite elements and infinite elements simultaneously, elastic boundary value
problems with infinite domain can be analyzed more effectively and accurately. In this paper, two
dimensional infinite elements have been formulated by means of applying the derived mapping
function to the coordinates and multiplying the regular displacement shape functions by a decay
function. Orders(m,n) of the mapping and decay functions are found for the purpose of obtaining
the convergent solutions without respect to the various decay lengthes. As a result of numerical
tests for an infinite plate with a hole under internal pressure, two sets of function orders are
obtained as follows. (a) n=0, m=1.5 (b) n=m=0.65
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Fig. 3 Characteristic curves of displacement shape functions
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Fig. 4 Finite & infinite model for infinite plate with a hole under internal pressure (7 =5a)
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Table 1 Comparison of loading point displacements caculated by finite and infinite element methods

- Infinite elements

-— Finite element method
a n=0, m=15 n=m=0.65
2 e 0.771535552E+ 00 0.776350237E 400
3 0.728082494E + 00 0.777227301E+00 0.781774329E +00
4 0.737938258E+00 —_— —

5 0.745123338E+00 o e

Table 2 Comparison of maximum tensile stresses calculated by finite and infinite element methods

— Infinite elements

z Finite element method

a n=0, m=15 n=m=0.65

2 —_— 0.192904567E+00 0.192808260E+00

3 0.193804755E +00 0.192878645E 400 0.192797147E+00

4 0.193764004E 400 — —F

5 0.193704733E+00 — —_—
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