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Abstract

A procedure is proposed to generate optimal grid with minimal user intervention while keeping a
In spite of

various advantages of X-FEM, however, there are several obstacles for practical applications. Because of

using a uniform background mesh and additional degree of freedoms for enrichment, an X-FEM is usually
computationally more expensive than traditional finite element method. Furthermore, there are often accuracy
problems.
error estimation obtained by a post-processing process are utilized. The procedure is shown by 2-D shape

optimization examples.

For an automatic procedure of optimal mesh generation, an h-adaptive scheme and a posteriori
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Fig. 2 H-adaptive strategy and constrained node
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Fig. 3 Procedure of adaptive X-FEM
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Fig. 4 Adaptive refinement into
the optimization process
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Fig. 5 Problem setup for the optimization of infinite
notch problem

(a) Exact error energy norm (QI=3.056%)

e
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(b) Estimated error energy norm (QI=3.023%)
Fig. 6 Exact and estimated error energy norm of
infinite notch problem with 25 by 25 mesh
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(a) Exact error energy norm (QI=1.555%)
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(b) Estimated error energy norm (QI=1.502%)
Fig. 7 Exact and estimated error energy norm of
infinite notch problem with 50 by 50 mesh
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(a) 1% refinement (Qluo=7.28%, QI=1.962%)
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(b) (b) 2" refinement (QLuu= 4.96%, QI=1.854%)

Fig. 8 Optimal mesh and estimated error energy norm
of infinite notch problem
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Fig. 9 The problem setup for the half round plate with a
hole under a vertical load
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(a) Initial mesh and estimated error (QI=9.326%)
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(b) Refined mesh and estimated error(QI=5.652%)
Fig. 10 Initial and refined mesh and estimated error
norm

o O
o Lo
2
H A
N
o H o
2
jg =
T
bATH _“
2 o8
(10 fo,
N
—
f;g Ir
Ir ., o
Tk
ol
ON

ol

AN & S N 4 4 g 1 -2 1 - i)

A ozt gze AY exgke U3
°XW71U“1 HU-&HS HAiste)
Aol HA A 2
H (sequential quadratlc programmlng) s
Qom 4 39 F2 o Fol A}
om AAMEsE BAFE ghel Mehe 3
7EL—/ 34 6‘&}\1&1;@].9]. 7L7L4 _,JXJ HH7§
g1 248 gt a9 63 2ok HA
Agel wel @A =AY oxga Ay

wAse Aol Wake
o
=

o o
N

i 7

™o HN

mimhﬂﬁ o
) 1 ojo 2y

:;I
u
2
k=)
&
N to

008 BOE o] e Aol 295, A
A WAk n B gl we gt

11
N

L =16m

G, = 10 N/m?

E =2.1x10°N/m?
A =03

RERRRNN

Fig. 11 Problem setup for the optimization of infinite
notch problem

Table 1 Optimization result of infinite notch problem

Initial Optimal
Objective 0.302 0.188
(Gmax )
Design (4.00, 4.00) (1.52,10.04)

variables (a,b)
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(a) initial background mesh

SR
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(b) optimal mesh for 1% iteration step

-

(¢) optimal mesh for 3" iteration step

-

(d) optimal mesh for final step
Fig. 12 Optimal meshes in the shape optimization
procedure of the infinite notch problem
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