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Abstract:
Nonlinear bending phenomena of thin elastic structures arise in various modern and classical appli-
cations like the simulation of microtools or the bending of a piece of paper. A rigorous mathematical
framework has only recently been established and provides a basis for developing and analysing nu-
merical approximation schemes. The fourth order character of bending problems and a pointwise isom-
etry constraint for large deformations require appropriate discretization techniques. We adapt methods
developed for the approximation of harmonic maps to discretize the isometry constraint and gradient
flows to decrease the bending energy. The devised and rigorously analysed numerical methods are
illustrated by experiments related to the relaxation of elastic knots, the formation of singularities in a
Moebius strip, and the simulation of thermally actuated bilayer plates.
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