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ABSTRACT

The concept of representative directions allows one to generalize any uniaxial (one-dimensional)
material law to a general constitutive model suitable for arbitrary multi-axial loading. A de-
scription of the classical version of the concept can be found in [1]; here it is referred to as
C-approach. Numerous applications of the C-approach to the mechanical behaviour of metals
and polymers were discussed in [2, 3, 4]. The resulting generalized multi-axial model is objective
(frame-indifferent) and it inherits the thermodynamic consistency of the original uni-axial for-
mulation. One of the drawbacks of the classical C-approach is that a relatively large number of
representative directions is needed to model an initially isotropic material. In the current contri-
bution, a modified version of the concept is presented, which is called H-approach. In contrast
to the classical C-approach which is based on the right Cauchy-Green tensor, the H-approach
employs a generalized strain measure to define the stretches of individual fibers (representative
directions). As a result, the generalized H-approach still preserves the objectivity and ther-
modynamic consistency, but it requires a smaller number of representative directions to mimic
initially isotropic state. Therefore, the H-approach is computationally more efficient than its
classical counterpart. Another advantage of the H-approach is that the pure isochoric-volumetric
split is enforced in a natural way. In the current study, the numerical implementation of the H-
approach is discussed. The accuracy of the formulation is demonstrated using an example of an
electrospun polymer. The corresponding one-dimensional law corresponds to a parallel connec-
tion of the elasto-plastic body (also known as the Prandtl-Reuss body) and a rate-independent
Maxwell body with a stress-dependent viscosity. A good correspondence between experimental
data and simulation results is observed.
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