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In the present contribution, we introduce a new Galerkin based formulation for transient
continuum problems, governed by partial differential equations in space and time, see [1]
for details. Therefore, we aim at a direct finite element discretization of the space-time,
suitable for massive parallel analysis of the arising large-scale problem. To be specific,
a Bubnov-Galerkin approach with continuous finite elements in the whole space-time is
used, i.e. we apply the same shape functions for the solution as well as for the test
functional space.

We will present in detail the application to mechanical systems, using a direct discreti-
sation of Hamilton’s principle of varying action in the Hamiltonian framework. This
approach has already been addressed in the fundamental papers of Emmy Noether within
a continuous setting. This allows us to formulate the system in a variationally consistent
way in the discrete space, hence we can demonstrate all necessary conservation properties
of the different systems under consideration.

For two-dimensional problems in space, existing multigrid solvers for three-dimensional
problems can be applied directly to solve the arising, massive large-scale problem. Eventu-
ally, we aim at further developments in structural mechanics as well as in optimal control,
since the variationally consistent formulation in space and time allows for new designs of
the discrete systems.
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