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ABSTRACT

Thin walled structures can be found in most of the major engineering fields, having numerous
applications. Describing such strcutures with models based on the full three-dimensional nonlinear
theory is inefficient and may lead to locking problems. For the past two centuries, the formulation
of shell and plate theories has been a major challenge in the field of structural analysis [1].

Here, we aim to present an initially curved geometrically exact shell model that includes thickness
variation and is able to work with large strain problems [2]. In this model, the rotations are an-
alytically parametrized by the 3 parameter Euler–Rodrigues formula. The material points along
the thickness are described through a quadratic equation using two transversal degrees of freedom,
allowing its deformation. The introduction of thickness variations allows the use of general 3D
constitutive models, where no plane stress assumptions are imposed. The model is implemented
in a FEM context in conjunction with the Matlib library [3]. This library is composed by numer-
ous constitutive models based on variational incremental updates [4]. Applications of the model
containing creep and transverse isotropy are presented.
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