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ABSTRACT

Kinematically extended continuum formulations such as the strain gradient model
or the more general micromorphic model involve higher order degrees of freedom,
namely the strain gradient in the first case, the micro deformation and its gradient in
the latter. During the last decades, several contribution have been carried out to find a
geometrical representation of the higher-order deformations in terms of a multiscale
analysis. The extended continuum formulation is therefore interpreted as a homoge-
neous effective substitute of an underlying heterogeneous medium, where Cauchy
continuum description is used. In analogy to the standard procedure in numerical
homogenization based on volume averaging assumptions, kinematic boundary con-
ditions in polynomial form have been introduced, the higher-order (quadratic, cubic)
contributions being controlled by the higher-order kinematic measures of the overall
extended continuum model. It is important to highlight that the characteristic length
of the heterogeneous structure enters the overall model in terms of the homogenized
constitutive properties. In this talk we would like to discuss alternative approaches for
the formulation of the small-scale boundary value problem. First, we give a review
of the well-established kinematic boundary conditions for the strain gradient and mi-
cromorphic case. Second, we will derive consistent stress boundary conditions for
those cases. Finally, we will study the relations between effective mechanical proper-
ties predicted by kinematic and stress boundary conditions applied on a small-strain
elastoplastic material.
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