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This doctoral dissertation deals with a poromechanical approach to the numerical 

analysis of blast-induced dynamic fracture in concrete and aims to enhance 
understanding and prediction capabilities related to this complex phenomena. The 
motivation behind this study stems from the need to improve the ability to assess 
structures and maintain safety of the remaining infrastructure when using explosives 
during partial demolition. 

The methodology involves developing constitutive models for the solid skeleton and 
compressible pore substance, enabling a comprehensive representation of the material 
behavior under dynamic loading conditions. The organization of the dissertation 
includes a literature review on the crushing system using electric discharge impulses 
to induce deflagration of liquid explosive (nitromethane), the detonation theory, the 
concept of effective stress of a saturated porous medium and constitutive modeling of 
concrete with multi-directional cracks. 

Verification of developed finite element model is performed by comparing obtained 
numerical analysis data and observations, where the significance of considering the 
coupled effects of gas migration is highlighted. 

Through qualitative verification and sensitivity analyses, the dissertation 
demonstrates the influence of various input parameters on pore pressure rise and crack 
propagation behavior.  

In conclusion, the dissertation advances the understanding of dynamic fracture in 
concrete induced by the deflagration of liquid explosive. The findings obtained from this 
study have the potential to inform practical strategies for mitigating the impact of 
explosion events on infrastructure and ensure the safety. 
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