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Finite Element of Composite Shells Based on
General Curvilinear Coordinates

Heeyuel Roh and Maenghyo Cho
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Abstract

Finite element model based on the Naghdi's shell theory in the general tensor-based form is
formulated in the present study. Partial mixed variational functional for assumed strain is formulated in
order to avoid the severe locking troubles known as transverse shear and membrane locking. The
proposed assumed strain element in general tensor Naghdi's shell model provides very accurate solutions
for thin shells in benchmark problems. In additions, linear elastic constitutive equations are given in the
general curvilinear coordinate system including anisotropic layered structures. Thus laminated composited
shell structures are easily analyzed in the present formulation.
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Fig.l Shell geometry in the undeformed and
the deformed configurations
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Fig.2 Cylindrical shell under internal pressure
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Fig.3 Displacement of clamped composite
cylindrical shell with R/t =20 and [0/90/90/0]
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Fig4d Cylindrical shell configurations of uniform

mesh and distorted mesh
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Fig.5 The comparison of uniform mesh and distorted
mesh result with 6X6 elements and [0/90/90/0]
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