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Folding of Elastic Solids and Eshelby Forces in
Elastic Rods

Folding is a process in which bending is localized at sharp edges separated by
almost undeformed elements. This process is rarely encountered in nature, al-
though some exceptions can be found in unusual layered rock formations (called
‘chevrons’) and seashell patterns (for instance Lopha cristagalli). In mechanics,
the bending of a three-dimensional elastic solid is common (for example, in bulk
wave propagation), but folding is usually not achieved. The route leading to folding
is shown for an elastic solid to be couple-stress theory implemented with extreme
anisotropy, a result achieved through development of two-dimensional Green’s
function for constrained Cosserat material.

The concept of Eshelby force, acting between dislocations in elastic solids, has
been applied to elastic structures to disclosure configurational forces. This finding
leads to applications such as the elastica arm scale and to models of snake loco-
motion and self-restabilization.
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From left to right: Modeling of a Chevron folding with a Cosserat continuum;
Eshelby-like forces in the elastica arm scale; snake locomotion
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