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Abstract

Shape-changing structures are designed to predictably achieve large shape changes in response to applied loads. Their
applications range from everyday objects like foldable chairs, to drug delivery capsules and to large-scale civil and space
structures. Some of the recent efforts in this realm have been directed towards: (i) expanding the range of achievable
shape changes; (ii) reducing the part count of these often-complex systems; (iii) exploring non-mechanical actuation
strategies.

Our first objective is to answer the curiosity-driven question of finding a simple strategy to design flat sheets that can be
transformed into 3D surfaces with non-zero Gaussian curvature. After illustrating a method to achieve this goal via
frustrated mechanisms, I will present the subsequent steps we took to try and bridge the gap between a strategy that is
only bound to work at the tabletop scale using rubbery materials, and larger-scale structural applications. Along the way, I
will make mechanistic considerations on how to construct metallic shape-changing structures by resorting to assemblies
of twisted ribbons, and on how to leverage displacement-amplification mechanisms to create structures that morph in
response to temperature changes.
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