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ABSTRACT

In this contribution, we summarise and extend some of the results reported in [1, 2], where a mathemati-
cal model of structural reorganisation in statistically oriented fibre-reinforced materials was proposed.

In our work, we consider a biological tissue (for example, articular cartilage or a blood vessel) whose
soft matrix features statistically oriented reinforcing collagen fibres.

The structural reorganisation of the tissue, also known as remodelling in Biomechanics, is assumed
to occur through the reorientation of the fibres in response to mechanical stimuli. When growth is
considered, this process is generally accompanied by the rearrangement of the tissue’s material inho-
mogeneities due to the uptake of mass [3].

The formulation of our mathematical model, which takes inspiration from the theoretical frameworks
put forward in [4, 5], is characterised by the introduction of a probability density distribution that
measures the probably density of finding a family of fibres aligned along a given space direction at a
fixed material point. With the aid of this tool, the reorientation of the fibres is modelled as the evolution
of the most probable direction along which the fibres are oriented [2]. To determine such an evolution
law, we employ the Principle of Virtual Powers and the Principle of Maximum Dissipation. In the
case in which growth is accounted for, the inelastic deformation induced by growth is described by
means of the multiplicative decomposition of the deformation gradient into an elastic and an inelastic
contribution. Moreover, some analogies with the theory of finite strain Elastoplasticity can be invoked
in order to determine the evolution of the inelastic deformations [3, 6].

Finally, possible ideas on how to frame the obtained results within the context of higher-order gradient
theories (cf., e.g., [7]) shall be discussed.
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