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ABSTRACT

Dealing with applications of the Theory of Porous Media (TPM) in the framework of the Finite
Element Method, the effects of the accelerations of the individual phases are often neglected as
they lead to an increase of the underlying partial differential equations. Although their disregard
and the therewith artificial quasi-static case is an accepted simplification for many cases, some
problems, as dynamic loads or the feature of wave propagation, can not be completely investigated
without the influence of accelerations. It is therefore important to know how to handle the TPM
with accelerations and furthermore to understand whether its treatment is even necessary.

For a simplified binary model (mass exchange is neglected, both phases are incompressible and the
boundary value problem is considered as isothermal) three approaches ([1],[2],[3]) are presented,
which cover the incorporation of the accelerations into the TPM in different ways. On the basis of
several numerical simulations in the field of geomechanics the advantages and disadvantages of the
approaches are discussed. A special focus is put on the usage of different time integration schemes
(Newmark, Houbolt, Euler, Crank-Nicolson) since the wrong choice may lead to further numerical
difficulties. As the gained theories are applied to 3D simulations with large numbers of degrees of
freedom, high-performance computing is used leading to a tight collaboration with mathematicians
in this research. Finally, the underlying theory for the geomechanical simulations is extended by
the crucial aspect of plastic material behavior, see [4] and [5].
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