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Abstract

For the effective analysis of an engineering problem, meshless methods which require only positioning
finite points without the element meshing recently have been proposed and being studied extensively.
Meshless methods have difficulty in imposing essential boundary conditions directly, because non-interpolate
shape functions originated from an approximation process are used. So some techniques, which are Lagrange
multiplier method, modified variational principles and coupling with finite elements and so on, were
introduced in order to impose essential boundary conditions. In spite of these methods, imposition of essential
boundary conditions have still many problems like as non-positive definiteness, inaccuracy and negation of
meshless characteristics. In this paper, we propose a new method which modifies shape function. Through
numerical tests, convergence, accuracy and validity of this method are compared with the standard EFGM
which uses Lagrange multiplier method or modified variational principles. According to this study, the

proposed method shows the comparable accuracy and efficiency.
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(b) Irregular node arrangement
Fig. 2 Node arrangement for the cantilever beam

AL FAAHA BHEEGH A Do
E2EFE 3TE, 6% 2L 9FEOE FUHA]
A ole] W& Holwge HAZ Al o
g e 2 A FA7E EAEY YL e
AEs gl mE FEEE AT AHES
e A 2289 71E 9 (quartic spline
weight function)ol™ &M ZA2 Ry g
Ao AFArt Bagx $49EY A
Pyt dA3te ZAHE BT &S ¢
A}

4 A 4

-1.5
F —e— Method A
ok —#—Method C
25
LoglE] -3
3.5
._4 =
[
~4.5 I SO SR
0.1 0.1 0.3 0.5
Log (h)

Fig.3 Rate of convergence in the displacement
error norm for the cantilever beam
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Fig. 4 Rate of convergence in the energy error norm
for the cantilever beam
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Table 1 Tip deflection ratio with respect to exact at point
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Fig. 5 Node arrangement for an infinite plate with hole
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Table 2 Comparison of EFGM results with respect to
exact solution

Node { Weight K\ /K pncr
Arrange. | Funct. | Method | Method | Method
A B C

Case 1 Expon. 0.86 092 0.92
Quartic | 0.82 0.97 0.97
Expon. 0.87 1.27 0.94

Cased '~ Guartic | 1.01 1.28 0.98
Expon. 1.01 1.26 0.99

Case3 I opamic | 0.99 126 0.99
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