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ABSTRACT

When using methods under the umbrella of Fictitious Domain such as the Cartesian Grid Fi-
nite Element Method (cgFEM) [1] to solve the linear elastic problem, some nodes of the mesh
fall outside of the physical domain (pathological nodes), having a low associated stiffness in

Figure 1: Example of
a pathological node (red)
with the proposed stabi-
lization scheme.

comparison with those located within the physical domain, as can be seen
in Figure 1. This issue, typical of Fictitious Domain methods, leads to
a deficient condition number of the matrix of the system of equations,
making difficult the use of iterative solvers for large problems. Some
authors proposes the modification of the Cartesian mesh structure [2]
by forming aggregates while others propose the use of implicit domain
extensions [3]. In this work, in order to preserve the Cartesian structure
of the mesh, a new formulation for the stabilization problem is proposed.
The formulation consist of penalizing the free movement of those nodes
by an smooth extension of the solution of the interior of the domain,
by means of a post-process of the solution via a displacement recovery
technique. Graphically the proposed stabilization can be considered as
an spring that anchors the node and a force that compensates the reac-
tion of the spring, as shown in Figure 1, thus keeping the convergence
properties of the problem. The numerical results show an improvement
of the condition number, a decreasing in the number of iterations of the
iterative solver while preserving the problem accuracy.
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