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Shell Finite Element Based on B-Spline Representation
for Finite Rotations
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ABSTRACT

A new linkage framework between elastic shell element with finite rotation and
computcri-aided geometric design (CAGD) for surface is developed in the present study. The
framework of shell finite element is based on the generalized curved two-parametric
coordinate system. To represent free-~form surface, cubic B-spline tensor-product functions are
used. Thus the present finite element can be directly linked into the geometric modeling
produced by surface generation tool in CAD software. The efficiency and accuracy of the
areviously developed linear elements hold for the nonlinear element with finite rotations. To
handle the finite rotation behavior of shells, exponential mapping in the SO(3) group is
employed to allow the large incremental step size. The integrated frameworks of shell
geometric design and nonlinear computational analysis can serve as an efficient tool in shape
and topological design of surfaces with large deformations.
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Fig.1 Shell geometry in the undeformed and the deformed configurations
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Fig.2 Geometric configuration defining a bi-cubic NUBS patch
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Fig.3 Pinched cylinder with rigid diaphragms
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Fig4. Displacement of pinched point
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R=10, h=0.04, E=6.825*10"
Poisson's ratio=0.3

Fig.5 Pinched hemispherical shell
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Fig.6 Displacement of two different elements
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