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A 2-Node Strain Based Curved Beam Element
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Abstract

It is well known that in typical displacement-based curved beam elements, the stiffness matrix
is overestimated and as a result displacement predictions show gross error for the thin beam case.
In this paper, a stain based curved beam element with 2 nodes is formulated based on shallow
beam geometry. At the element level, the curvature and membrane strain fields are approximated
independently and the displacement fields are obtained by integrating the strain fields. Three test
problems are given to demonstrate the numerical performance of the element. Analysis results
obtained reveal that the element is free of locking and very effectively applicable to deeply as well

as shallowly curved beams.
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Fig. 1 Shallowly curved beam element
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Fig. 2 A nearly straight cantilever beam with radius
of curvature R
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Table 1 Finite element results from a single element idealization of a nearly straight cantilever beam

with tip force

Point N(N) M, (N.cm) w (cm) g
1 — 10 0 0
Present 2 0.5x1072 5.0 0.125x10° 0.450x10°
3 — 0.417x10°° 0.400x10° 0.600x10°
1 1072 10 0 0
Exact 2 0.5%107? 5.0 0.125x10° 0.450%10°
3 0 0 0.400 x 10° 0.600x10°
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Fig.

Bending Moment (N.cm)

Fig. 8 Bending moment distributions in a quadrant

Axial Force (N)

Fig.

Normalized radial displacement
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