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• Variational approach based on the Griffith’s 
fracture theory for brittle material;

• Damage is represented by a smooth scalar field 
where cracks are described as a transition zone 
between broken and unbroken material;

• Cracks nucleation and propagation are described 
via the minimization of a two field 
(displacement and damage) energy functional;
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• Simulation of the corrosion induced 
cover cracking phenomenon via a 
numerical model which can describe:

• Usage of the different strain energy 
function to reproduce the mechanical 
behavior of different biological 
tissues (Neo-Hookean, Mooney-Rivlin, 
etc); 

• Extension of the phase-field model to 
describe fracture in hyperelastic
materials;

1 - CO2 diffusion within concrete
2 - Swelling of the steel rebar
3 - Cover cracking via the

phase-field method

TOPIC of the THESIS
‘’Phase-field approach for fracture
problems in hyperelastic materials’’


