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ABSTRACT

In the present paper I present a Trace-Finite-Cell-Method for the numerical analysis of thin shells
where the reference surface is given implicitly, based on [1]. As the governing equations are of fourth
order, a conforming finite element discretization requires C1-continuous approximation spaces. Such
a discretization is constructed by combining concepts of the TraceFEM [2] and the Finite-Cell-
Method [3]. To this end, the shell surface is considered to be within a cuboid. Following the Finite-
Cell-Method, this cuboid is divided by a structured background grid, on which shape functions
are defined by the tensor product of cubic Hermite splines. Then, following the TraceFEM, the
discretization of the displacement field of the shell is obtained by restricting the shape functions on
the background grid to the shell surface. This yields C1-continuous approximation spaces; however,
the shape functions on the shell surface are linearly dependent. In order to avoid a singular system
matrix, the so-called normal volume stabilization is used. Furthermore, the singular system is
also solved by the direct qr-solver suitable for under-determined linear equation systems from the
SuiteSparse project. In the numerical experiments it has been observed that both the non-stabilized
and the stabilized method give reliable results, provided that the stabilization parameter is large
enough.

Concerning numerical results, a strong focus lies on code verification. In order to verify the imple-
mentation by manufactured solutions on arbitrary geometries, a parametrization-free formulation
of the governing equations is provided. This allows code verification by a convergence analysis
where the error is computed with an exact solution. Furthermore, benchmark test problems are
investigated. These include the well known Scordelis-Lo roof and pinched hemisphere problems, a
gyroid cantilever problem, and a channel problem.
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