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Abstrat
This study investigated the performane of orthotropi onstitutive laws de-sribing the passive mehanial behaviour of the myoardium. The perfor-mane was validated against simple shear experiments of pig hearts whihwere available from earlier studies.First, a homogeneous deformation model was developed whih apturedthe main features of the deformation proess. This served as the basis for aomparative study between three phenomenologial material laws that hadbeen published in the literature. Two of these laws exhibited ertain limita-tions and two further onstitutive laws were therefore developed that removedthese limitations. Thus, �ve material laws were investigated in terms of theirperformane to �t the given experimental data by reduing a least{squareobjetive funtion between the experimental and model data. Furthermorethe onsisteny of the material parameters amongst experiments was inves-tigated. As part of this study, a modi�ed least{squares objetive funtionwas developed that dereased the omputational time involved by about twoorders of magnitude with omparable error.Seond, the assumption of a homogeneous deformation of simple shearwas removed and the parameters were estimated using a �nite element en-vironment using an inverse estimation tehnique and therefore ful�lling theequations of motion that underpin ontinuum mehanis. It was found thati



iithe material parameters of all laws were in the same range ompared to thoseobtained from the homogeneous study. Relaxing the homogeneous assump-tions slightly redued the objetive funtion error although the omputationaltime inreased by three orders of magnitude.Third, the experimental protool of six simple shear modes was supple-mented with three uniaxial deformations modes. The material parametersfor the same onstitutive relations were estimated. It was possible to showthat the material parameters that were assoiated with shear strain were verysimilar to those obtained from the simple shear study. The axial materialparameters, however, were onsiderably di�erent.Finally, sine it is reognised that phenomenologial material laws donot provide insight into the underlying miro{strutural mehanisms, theframework for a multi{sale onstitutive relation was developed. This isbased on multi{sale images of rat myoardium.
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