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Abstract

Adaptive finite element analysis, which its solution error meets with the user defined allowable error, is
recently used for improving reliability of finite element analysis results. This adaptive analysis is composed of
two procedures; one is the error estimation of an analysis result and another is the reconstruction -of finite
¢lements. In the rp-method, an element size is controlled by relocating of nodal positions(r-method) and the
order of an element shape function is determined by the hierarchical polynomial(p-method) corresponding to

the clement solution error.

In order to show the effectiveness and accuracy of the suggested rp-method,

various numerical examples were analyzed and these analysis results were examined by comparing with those
obtained by the existed methods. As a result of this study, following conclusions are obtained. (1) rp-method
is more accurate and effective than the - and p-method. (2) The solution convergency of the rp-method is
controlled by means of the iterative calculation numbers of the 1- and p- method each other.
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Fig. 1 Condition of nodal location.
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hierarchical nodes according to the P-
method procedure.

(O : basic nodes, X : hierarchical nodes)

Table. 1 Hierarchical shape functions
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(a) Initial model
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{b) R-P model

Fig. 7 Mesh shapes of initial model
and r-p model of the cantilever.
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Table. 2 Normalized maximum displacement

of the cantilever according to the various

adaptive analysis.

Adaptive analysis Vo ! Vo
R-method 0.816
P-method 1.02

R-P method 1.03
EFF
1.9275
{a) Initial model | 73694
1.546394
: 1.355835
(b) R-method 1.165283
0974722
0.784167
- - 0.593611
(¢) P-method 0.403056
02125

(d) R-P method

Fig. 8 Error norm contour of each method
in the cantilever according to the various
adaptive analysis.
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Fig. 9 L shaped plate under
uniformly distributed loads.
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Fig. 10 Mesh shapes of the initial model
* and R-P model of the L-shaped plate.
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Table. 3 Nommalized maximum dxsplacement

of the L-shaped plate according to the various
adaotive analvsis.

Adaptive analysis Umax /Yexact
R-method 0.818
P-method 1.09

R-P method 0.968
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