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Powder Bed Fusion (PBF) and Fused Deposition Modeling (FDM) are two of the most diffused
Additive manufacturing (AM) technologies. In this thesis we have developed numerical tools to
evaluate residual stresses and deformations during the production process. The results have
been validated through the comparison with experimental tests.

Representing explicitly damage propagation and collapse modes of unreinforced masonry
assemblies subjected to earthquake loading is still an open challenge. This research aims at
enhancing and developing discontinuum-based modelling strategies, whose adequacy is
evaluated through comparison with several static and dynamic full-scale test outcomes.

In the treatment of aortic aneurysm, the porous MFM stent acts in a completely different
manner compared to standard covered stents. The aim of the thesis is to propose a modeling
framework able to perform patient-specific hemodynamic simulations of the implanted MFM,
giving a different perspective of the follow-up analysis and guiding faster clinical decisions.

The goal of the thesis is the creation of a set of computational tools based on Isogeometric
Analysis (IgA) to provide support and "predictive medicine" to vascular surgeons during the pre-
operative planning phase. The main area of interest is the establishment of healthy and
pathologic thoracic aorta, with a focus on stent devices both for TEVAR (Thoracic Endovascular
Aortic Repair) and for CAS (Carotid Artery Stenting).
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This dissertation in its entirety attempts to take a step forward in the development of robust
yet light computational models calibrated with full scale dynamic tests and capable of
assessing simultaneously the performance of URM structures both globally and locally.


