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ABSTRACT

In recent years, the development of long-spanning fibre reinforced polymer structures has gained a
major boost due to the well-known shortage of material resources. The Cluster of Excellence EXC
IntCDC at the University of Stuttgart is addressing this topic since 2019. Fibre reinforced polymer
structures developed within the Cluster are mainly assembled by robots, trying to find the best
path for the carbon fibres to ensure an optimal load transfer. During the design process, efficient
solution strategies as well as feasible measures for structural assessment of the fibre composite shells
are essential.

In this contribution, the multigrid method for solving the system of equations in order to provide
a fast feedback to designing architects and engineers is addressed. The idea is to use an iterative
solution scheme on a hierarchy of grids. On all of the grids, except the coarsest one, a relaxation
scheme (e.g. Jacobi, Gauss-Seidel) is used and the respective result after a defined number of
iterations is shown. On the coarsest grid, a direct solver is used. Multigrid methods, presented in
the seminal work in [1], are mainly divided into geometric and algebraic multigrid methods. While
the former use known spatial locations on a hierarchy of grids to represent the unknown variables, in
the latter, the grid is defined by the matrix of the linear system of equations itself. Additionally, in
order to directly integrate the design and analysis processes, the concept of isogeometric analysis,
first presented in [2] is used. Our goal is to develop a hierarchic modelling and discretization
scheme (see e.g. [3]) with the above-mentioned multigrid methods to provide estimates of the effect
of design changes.
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