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ABSTRACT

The objective of this work is to present a detailed study on the potential and limitations of performing
topology optimization using the Finite Cell Method (FCM) [1]. In previous work the possibility of
performing topology optimization with the FCM has been demonstrated [2], furthermore, reductions in
computational cost have been reported when analysis- and geometry-mesh are decoupled [3, 4]. In the
current work, we shift part of our attention to the limits at which topology optimization with the FCM can be
performed, since this will greatly help the maturation of the method.

It is known that the FCM shows superior convergence compared to linear finite elements for smooth
structures, however, in topology optimization highly inhomogeneous topologies belong to the solution space
[5]. Filter methods are employed to impose a length-scale on the solution, and we demonstrate that the
quality of the corresponding solution depends on both the filter and the properties of the analysis mesh.
Using a large number of numerical examples for both minimum compliance and minimum displacement
problems we find parameters for which topology optimization using the FCM results in satisfying topologies.

Finally, we present a detailed study on the computational cost of the method, and show its competiveness
compared to the use of linear finite elements. To do so, we present a modification to the FCM to include
static condensation of the stiffness matrix, and show a significant gain in efficiency when high polynomial
degrees are used.
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