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Title of the Seminar 
Configurational Mechanics of Muscle Contraction 
 
Continuum mechanical models of skeletal muscle contraction describe the bulk behaviour of the 
tissue, and use either an additive decomposition of the stress or a multiplicative decomposition of the 
deformation gradient. We propose a novel approach, based on the combination of the multiplicative 
decomposition of the deformation Errore. L'origine riferimento non è stata trovata., and the 
Fenton-Karma model of muscle electrophysiology. 
The deformation gradient is multiplicatively decomposed into active (anelastic) and elastic 
distortions, as Both distortions are imposed to be isochoric (i.e., volume-preserving): the passive 
(elastic) behaviour of soft tissues is known to be incompressible, and the active (anelastic) contraction 
of muscle is known to be isochoric. The motion and the active part of the deformation gradient are 
regarded as the standard and configurational kinematical descriptors, respectively. The balance 
equations are obtained via the principle of virtual work for constrained systems. Under the hypothesis 
of hyperelastic behaviour, the non-reactive first Piola stress is obtained from the Helmholtz free 
energy. The dissipative part of the non-reactive internal configurational force is assumed to be 
proportional to the anelastic distortion rate. The external configurational force, representing muscle 
activation, is expressed in terms of calcium concentration, which is in turn a function of the 
electrophysiological potentials in the muscle.  The model correctly predicts isometric (constant 
length) and isotonic (constant force) muscle contraction, as well as the classical force-length 
relationship. 
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