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Combination of Element-Free Galerkin Method

and Infinite Elements

o] 4 %’ Z ey ar

Lee, Sang—Ho Kim, Tae—Yeon

ABSTRACT
In this study, a new method coupling of Element—Free Galerkin(EFG) method and Infinite
Elements (IE) method is presented for extending application of the EFG method to engineering
problems in unbounded domain. EFG method and IE method are briefly reviewed, and then the
coupling procedure of the two methods is proposed. Numerical Algorithm by way of EFG~IE
coupling technique is also developed. Numerical results illustrate the performance of the
proposed technique. The accuracy of numerical solutions by the developed algorithm is

guaranteed in comparing those of the other methods.
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INPUT DATA
IDENTIFICATION OF ELEMENT TYPE
1:FEM, 2 : EFG. 3 : X~INFINITE
4: Y-INFINITE, 5: XY—INFINITE

l LOOP OVER NUMBER OF ELEMENTS }

Al MEN
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O vV NUM

1 INTEGRATION POINTS

! IDENTIFY ELEMENT TYPE I
|

¥
For infinite elements,

For interface elements
compute element shape
functions and their
derivatives

v
For EFG elements. determine the
size of domain of influence and
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derivatives

I calculate weight function and
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compute Jacobian matrix

shape function
I | For shape functions,
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x
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Aol Flamant’s solution FEM IEM EFG-IE
0.6 2.3025 2.2355 2.2517 2.3254
1.2 1.6094 1.5496 1.5614 1.5745
1.8 1.2040 1.1451 1.1488 1.2485
2.4 0.9163 0.8511 0.8422 0.9107
3.0 0.6931 0.6204 0.5914 0.6750

FEM IEM | EFG-IE | ® 4 I? -relative error
Log(r) | -2.8548 | -2.9631| -3.4641 I 7 Y |
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