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Emerging Geometries in Elasticity: Folding of a Continuum,
Dripping and Snaking of an Elastic Rod
How deformation patterns emerge during extreme loading of an elastic solid or an elastic structure? Buckling and instability has been advocated
as a possible explanation of morphogenesis, describing the emergence of brain convolutions, of geological structures, and of the undulations of
sea shells. Folding is a process in which bending localizes into sharp corners separated by almost undeformed elements. This process is rarely
encountered in nature and is difficult to be described within the realm of the Cauchy theory of elasticity. On the other hand, it is shown that
folding can be understood as a constitutive instability of a constrained-Cosserat elastic material occurring at the elliptic boundary. The nonlinear
theory of elastic rods is a framework for describing bifurcation and instabilities of a number of interesting structures, showing for instance
configurational forces analogous to those acting on dislocations in solids. We address the problems of the elastica arm scale, selfencapsulation, torsional locomotion, the elastic catapult and snaking of a rod.

From left to right: the elastica arm scale, the torsional gun, the elastica catapult, and the snaking of a rod
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employment of a broad vision of mechanics, with a combination of mathematical modelling, numerical simulation, and experimental validation. He has been awarded an
ERC advanced grant in 2013, the maximum recognition for excellence in research in Europe, awarded by the European Research Council. From 2001 Davide Bigoni holds a
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