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ABSTRACT 

The present contribution represents a state-of-the-art review of the research works 
carried out at the Politecnico di Torino on the cohesive crack model description of 
mechanical instabilities in quasi-brittle and composite materials.  

The cohesive crack model is able to describe materials that exhibit a strain-softening 
type behaviour. From the Continuum Mechanics viewpoint, strain softening represents a 
violation of the Drucker’s Postulate, as pointed out by Maier and co-workers [1,2]. As a 
consequence, the following phenomena may occur: loss of stability in the controlled 
load condition (snap-through); loss of stability in the controlled displacement condition 
(snap-back). 

The cohesive model was introduced by Dugdale [3] and Barenblatt [4] for ductile 
materials. Subsequently, Hillerborg et al. [5] proposed the fictitious crack model for the 
study of quasi-brittle materials. The basic assumption is the formation, as an extension 
of the real crack, of a fictitious crack, referred to as the process zone, where the 
material, albeit damaged, is still able to transfer stresses. More recently, the former 
terminology of cohesive crack model was reproposed by Carpinteri [6] for the analysis 
of snap-back instabilities in quasi-brittle materials and the related ductile-to-brittle size-
scale transition [7,8] (see Fig. 1).  

In the last few years, an extension of these studies has been carried out for the analysis 
of instability phenomena due to the interface mechanical problems in heterogeneous 
materials. Notable examples are: debonding of fiber-reinforced materials [9], where a 
ductile-to-brittle transition takes place by increasing the reinforcement size; 
delamination of externally reinforced beams in bending [10], where the process of 
interface crack propagation results into severe snap-back instabilities; decohesion in 
laminated beams with multiple micro-cracks along the interface [11], where a very 
complex nonlinear behaviour takes place due to coupling between interface fracture and 
contact problems. 

 



 

 
Figure 1: Ductile-to-brittle size-scale transition in quasi-brittle materials [6-8]. 
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