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In this presentation, we give an overview of our last 5-year developments for solving nonsta-
tionary, nonlinear, coupled problems. Our focus will be on two specific applications: phase-field
fracture propagation resulting in a quasi-stationary variational inequality; and secondly, nonlinear
fluid-structure interaction will be addressed. From a numerical point of view, the efficient and
robust solution of the entire PDE is of interest, but as well the efficient and robust evaluation
of so-called quantities of interest (goal functionals). The latter represent only parts of the solu-
tion that is of interest in a specific application. Considering coupled PDEs, we will discuss the
classification and realization of coupling conditions in detail. Our implementations employ mesh
adaptivity in conjunction with parallel computing. In this regard, a lot of effort has been spent
in designing sustainable software frameworks based on deal.II and DOpElib. Selected numerical
examples demonstrate our developments. Here, we also highlight open questions, ongoing work and
future challenges.
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