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A Study of a New Anisoparametric In-Plane Deformable
Curved Beam Element
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Abstract

Sul/pA4 24) Unmatched coefficient(Z2L X AlF),
Ah), Undulate stress patterns(-&3 7]&5&

Generally, it is known that the reduced integration, modified shape function, anisoparametric
and non-conforming element can minimize the error induced by stiffness locking phenomenon
in the finite element analysis. In this study, new anisoparametric curved beam elements are
introduced by using different shape functions in each displacement field. When these shape
functions are substitute for functional, we can expect that the undulate stress patterns are not
appeared or minimized because there is no unmatched coefficient in the constrained energy
equation. As a result of numerical test, the undulate stress patterns are disappeared, and
displacement and stress are coincide with the exact solutions.
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Fig. 1 Generalized displacements and unit
vectors of an in-plane deformable

curved beam
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Table 1 Anisoparametric element (5-node)

Number of node ()j 1 | 2} 3 | 4|5
Geomettic shape | O | O | O | O | O
Extension (u) 10010} 0
Shear (v) ORN® 10
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Table 2 Anisoparametric element (7-node)

Number of node () 1 |23 |4|5]|6|7
Geometric shape OO O OO 1O0O
Extension () | O|O]O]O|0O]0O|0O

Shear (v) 0100 01010
Rotation (8) OO O 00
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Fig. 4 Stresses for in—plane deformable curved
beam (5-node)
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Fig. 6 Stresses for in-plane deformable curved
beam (7-node)
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