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ABSTRACT 

 

The prediction of a patient-specific arterial mechanical response is an open problem in the 

field of bioengineering. One of the reasons for that is that the arterial initial zero-stress 

configuration cannot be obtained experimentally. On the other hand, the zero-stress 

configuration of the artery or, alternatively, its residual stress state is one of the crucial 

information needed in any numerical analysis. Experimental observations show that the 

geometry of the arterial zero-stress state assumes a sector-like shape. This phenomenon is 

associated with the fact that the arterial unloaded state (called the residually stress state), i.e., 

the state of the artery when it is removed from the body, is somewhat pre-stressed. In this 

lecture, an alternative approach to model the arterial residual stress state is presented, which 

was proposed under supervision of Prof. Boris Štok by the researchers of the Laboratory for 

Numerical Modelling and Simulation in Mechanics (LNMS) at the Faculty of mechanical 

engineering. The approach uses the thermomechanical analogy to model the arterial bending 

(residual) stresses. By using this analogy, a methodology was developed which predicts the 

arterial residual stress state without knowing the initial zero-stress configuration of the artery. 

As will be presented, the arterial residual stress state can equally be obtained by thermally 

loading a properly defined closed tube (called a thermomechanical model). To make the 

methodology suitable to model patient-specific arteries, the initial configuration of the 

thermomechanical model is defined on the basis of the arterial loaded configuration.  

 

In the first and main part of the lecture, a PhD candidate Janez Urevc will present the problem 

of modelling the arterial residual stress state and the developed thermomechanical 

methodology. In the second part, i) further possibilities of using the thermomechanical 

methodology will be presented, such as modelling the patient-specific arterial response after 

stent insertion, and ii) Assist. Prof. Miroslav Halilovič will briefly present some of the work 

in the field of material constitutive modelling and numerical integration that was performed in 

the LNMS research group (in the field of material constitutive modelling and numerical 

integration of related constitutive equations), which, in the future, is the desire to be applied to 

the field of biomechanics.   
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