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A Pollution Adaptive Mesh Generation Algorithm Using
Singular Shape Functions
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ABSTRACT

In many areas of finite element analysis, elements with special properties are
required to achieve maximal accuracy. As examples, we may mention infinite
elements for the representation of spatial domain that extend to special and singular
elements for modeling point and line singularities engendered by geomeric features
such as reentrant corners and cracks. In this paper, we study on modified shape
function representing singular properties and algorigthm for the pollution adaptive
mesh generation. We will also show that the modified shape function reduces

pollution error and local error.
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If m+1l < n, replace m by m+! and repeat steps 1-3

If m+1 = n, stop.

Solgel i & AXE At xdPel AT $1 xPPel FAPSE

9)

10)

(-]

o

Fig. 2 Degeneration from quadrilateral element to triangular element
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Fig. 3 The initial mesh of the numerical model

LelES 28 Y FSolth

D el Abzhge)

=2 i

Y4UFE A gstel -2

Table. 1 The result of each step for general shape function

|l Local error & |Local Effectivity| Pollution error Pollution Factor
Iteration N
X E-05 (%) FHXX E-05 x E-01
1 8.29 25.4681 219 26.4
2 8.33 61.3042 7.00 8.41
3 8.33 66.2488 6.09 7.31
4 3.32 99.2191 288 3.46

Local Effectivity : estimated error/true error,

Pollution Factor :

pollution error/local error
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Fig4 The mesh after the 1™ step of the adaptive algorithm (E=416, N=907)
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Fig.5 The mesh after the 4% step of the adaptive algorithm (E=1696, N=3493)
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Table. 2 The result of each step for modified shape function

) Local error #% ) |Local Effectivity| Pollution error Pollution Factor X
Iteration S
X E-05 (%) #43x E-05 E-01
1 8.29 1.0296 4.32 5.21
2 8.33 1.0376 4.03 4384
3 833 1.0541 3.85 462
4 8.32 1.0453 275 3.30
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—M— Pollution Factor using shape function
—@— Pollution Factor using modified shape function
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Fig. 6 The pollution factor for mesh after each step
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Fig. 7 The effectivity index for the mesh after each step
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