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Abstract

In adaptive finite element analysis, r- and h-methods are generally used on the basis of a
discretization error estimator. In this paper, an rh-method is proposed as a new adaptive method
which can improve the adaptivity performance by using both of them. This suggested rh-method
moves nodal coordinates of initially given model to adjust element discretization errors and
thereafter performs the h-method to obtain the specified accuracy of finite element solutions.
Numerical experiments for various plane problems were performed using 4 -noded isoparametric
quadrilateral elements. As a result, the rh-method has been shown to be an accurate and efficient
adaptive analysis method to obtain an improved solution.
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Table 1 Analysis results for the L-shaped plate

Mesh | D.O.F Max. displacement| Rel. error ()
(b) 120 0.1429 11.2%
(c) 120 0.1454 9.7%
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Fig. 5 Shape functions at a new noded-edge
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Fig. 6 Finite element meshes of a pinched annular plate
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Mesh 7 D.O.F | Max. displacement
(a) - 144 0.3105
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Table 3 Comparison on the ahalysis results of the
cantilever using h-method and rh-method

7 D.OF Max. displacement
Mesh
(%) |h-method |rh-method |h-method |rh-method
(a) -~ 60 60 0.1295 0.1526
(b) | 25 314 200 0.1738 0.1786
(c) 13 1084 720 0.1804 0.1879

Table 4 Comparison on the analysis results of the
notched plate using h-method and rh-

method
7 D.OF Max. displacement
Mesh
(%) |h-method |rh-method | h-method |rh-method
(a) - 296 296 0.4075 0.4424
(b) 16 528 414 0.4445 0.4481
(c) 12 902 578 0.4487 0.4526

Table 5 Comparison on the analysis results of the
L-shaped plate using h-method and rh-

method
7 D.OF Max. displacement
Mesh
(%) |h-method {rh-method {h-method | th-method
(a) - 180 180 0.8063 | 0.8079
(b)y | 15 356 250 0.8332 | 0.8393
(c) 10 uIOO 574 0.8462 0.8483
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