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ABSTRACT

The high precision analysis by the p-version of the finite element method are fairly well
established as highly efficient method for linear elastic problems, especially in the presence of
stress singularity. It has been noted that the merits of p-version are accuracy, modeling
simplicity, robustness, and savings in user’s and CPU time. However, little has been done to
exploit their benefits in elasto—plastic analysis. In this paper, the p-version finite element
model is proposed for the materially nonlinear analysis that is based on the incremental
theory of plasticity, the associated flow rule, and von-Mises vyield criteria. To obtain the
solution of nonlinear equation, the Newton~Raphson method and initial stiffness method, etc
are used. Several numerical examples are tested with the help of the square plates with
cutout, the thick-walled cylinder under internal pressure, and the center cracked plate under
tensile loading. Those results are compared with the theoretical solutions and the numerical
solutions of ADINA software.
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(a) Transverse section of (b) Plastic zone contained within an {c) p-version model
a thick-walled tube subject elastic zone (1 element)
to internal pressures

Fig.l1 A thick-walled cylinder under internal pressures
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Fig.2 Successive distributions of the circumferential and radial stress in the elastic-plastic
expansion of a tube : b/a = 2

32 dxXxH gE(Simply supported circular plate)
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Table 1. Displacements of the outer edge and re-entrant corner (X10 2cm)

midside of outer edge reentrant corner
distributed load h-version model p-version h-version model p-version
(kg/ cm®) 134 390 618 134 390 618

elements|elements|elements p=5 elements |elements |elements p=0
100 2.30 2.42 2.45 2.48 1.06 1.10 1.10 1.14
200 461 4.85 4.89 496 2.12 2.20 2.20 2.28
300 6.91 7.28 7.35 7.44 3.18 3.32 3.32 343
400 9.23 9.72 9.80 9.92 4.28 447 450 4.57
500 11.57 12.24 12.34 12.46 5.39 5.70 571 578
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Fig.4 Central deflection response for a simply
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supported circular plate
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Fig.5 A square plate with cut-outs
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