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ABSTRACT 

Delamination strength is the mechanical property which plays a key role in the pathological process 

referred to as Arterial Dissection. This dissection, known especially for its occurrence in the thoracic 

aorta, is manifested by a separation of the layers of an artery wall, and may end with total rupture and 

internal haemorrhaging. Although its incidence is relatively rare, from 3 to 6 cases per 100 000 per 

year, it is a life-threating disease with a significant lethality [1-3].  

The exact conditions under which the dissection is initiated, and as a crack propagates through the 

arterial wall, remain an open topic in computational as well as experimental mechanics. The aim of our 

study is to contribute to the deepening of our knowledge of Arterial Dissection, by collecting 

experimental data which is suitable for the purpose of showing how the delamination strength 

measured in the peeling experiments depends on age and anatomical location. In addition to the effects 

of age and location, our study also focuses on the effect of loading rate.  

The experimental branch of our research is complemented by a computational modelling of the 

delamination interface, in which we are looking for a numerical characterization of the material 

parameters describing discontinuity propagation. An XFEM model of the peeling experiment is built 

in Abaqus, which in our approach plays the role of the regression analysis, incorporating the cohesive 

zone (CZ) in order to model the delaminating arterial layers. The main objective is to obtain a detailed 

description of a set of constitutive parameters, which would be age- and location-specific. 

Our present data suggest that delamination strength strongly depends on age, and furthermore, the 

anatomical site also seems to be a significant factor. On the other hand, the loading velocity does not 

cause significant changes in results.      
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