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A strip constrained at its ends by clamps with controlled position and rotation is considered. With
reference to the quasi-static solution of the elastica expressed in terms of elliptic functions, the num-
ber of stable configurations is disclosed for every admissible triad of primary kinematical boundary
conditions, namely the rotations at the two ends and the distance between the clamps. The complete
set of critical boundary conditions, corresponding to snap-back mechanisms, is evaluated and rep-
resented as two different surfaces within the space defined by the primary kinematical parameters.
At any fixed distance between the clamps, cross sections of these surfaces display the shape of typ-
ical catastrophic cusps, revealing the dramatic influence of imperfections also in the case of nearly
symmetric rotating clamps. The obtained surfaces allow for the prediction of the snap conditions
for any specific evolution in the boundary conditions. Inspired by Zeeman’s catastrophe machine,
where stretchy rubbers are involved, a design of a catastrophe machine for elasticae is proposed.

The present theoretical model is confirmed by numerical simulations performed through the
commercial code Abaqus, and is in agreement with the experimental results obtained by Plaut and
Virgin[1] and Beharic et al.[2], performed under symmetric conditions and fixed distance between
the clamps.
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