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Abstract

In order to understand mechanical factors associated with, for example, the onset of aneurysms or
atherosclerosis in arteries and for investigating changes in the arterial system due to age, hypertension and
atherosclerosisiit is essential to have available suitable constitutive models for the description of the mechanical
response of the material of the artery wall. It is generally accepted that this material can be regarded as
incompressible and anisotropic (specifically, orthotropic), and that its stress-strain response is highly nonlinear.
It is now well known that the load- free configuration of an artery is not stress free. Thisis illustrated by the
springing open of aradially cut arterial ring to form an open sector. The residua stress has a crucia influence
on the response of the artery and on the stress and strain distributions through the arterial wall. In this talk, we
develop a simple representation for the extensiontinflation response of athick-walled circular cylinder that can
take account of histological information concerning the orientation of collagen fibres in the layers of the arterial
wall. On the basis of the nonlinear theory of elasticity, we examine a possible model for describing the
influence of residual stress on the nonlinear elastic response of arterial walls.



