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A hedthy aterid wdl is conddered as a heterogeneous compodte dructure composed of three layers, with
layer-specific higtologicd features The intima (the innermogt layer of the atery) condsts basicdly of a sngle
layer of endothdid cdls lining the in hedthy young aterid wadls the intima is a component which is (solid)
mechanicdly not rdevant. The media (the middle layer) is formed by a complex 3D network of smooth musce
cdls (SMC), and dadin and callagen fibrils It is the dructurd arangement of the media that dlows to ress
loads in both the longitudind and circumferentid directions. From the mechanicd point of view, the media is
the mogt ggnificat layer in a hedthy atery under phydologica loading conditions The adventitia (the
outermost layer) is manly composed of fibroblasts and fibrocytes hisological ground substance and thick
bundes of collagen fibrils forming a fibrous tissue. At hypetensve daes and during bdloon angioplasy, the
adventitiais the mechanicaly predominant layer, carrying >50% of the pressure load [1].

The passve response of hedthy aterid wals (no contractile behavior of the SMC) is usudly moddled as an
incompressble, highly nonlinear, anisotropic dadgic and multi-layer materid. Each individud layer is trested as
a fiber-reinforced material with the fibers corresponding to the collagenous component of the tissue The
mechanica response of each layer is characterized by a conditutive modd, which includes information about
the mean orientations of the collagen fibers [2],[3] in terms of two structural tensors, which render the modd
anisotropic. The dructurd tensors are derived from unit vectors, which point in the mean direction of the
collagen fibers However, the information on the datidicd didribution of collagen fiber directions is not yet
conddered in the Sructurd modd of the arterid wall.

In this communication we present an expandon of the sructurd modd in terms of the von Mises distribution to
indude nat only mean orientations of the collagen fibers, but dso how these fibers are digtributed in space. The
von Mises didribution is a symmetric unimodd digtribution, which describes samples of drcular deta in terms
of a mean direction, msay, and a concentration parameter, k say. The use of the von Mises digribution dlows a
reformulation of the dructurd tensors, which depend now not only on the mean fiber direction m but dso on
the parameter k. A discusson on the physcd meaning of these new paametes as wdl as vaue ranges and
theoreticd limits are presented dong with important aspects of a finite dement implementation. The peculiar
anisotropic response of a thick-waled, fiber-reinforced circular cylindricd tube subject to internd pressure and
axid extenson is sudied for different vaues of the concentration parameter k. Numericd results are compared
with andyticdl solutions.
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