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Existence Theory for Special Cosserat
Rods: A HyperelasticApproach

This talk presents the mathematical formulation and existencetheory for
the special Cosserat rod model composed of ahyperelastic material. First, the
mechanical model isintroduced, utilizing the Lie group SE(3)to rigorously de-
scribe the large spatial configurations anddeformations of slender structures.
Next, the kinematic strainsare defined as elements of the corresponding Lie al-
gebra se(3),followed by the introduction of the corresponding conjugatewrench
variables. Finally, the boundary-value problem isformulated as a global min-
imization problem for the totalhyperelastic energy functional. The existence
of a solution isthen proved by employing the direct method of the calculus of-
variations, establishing lower semi-continuity and coercivityproperties within
the appropriate Sobolev spaces.



