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Cellular engineering materials, both natural and those manufactured, have 
gained high applicability and popularity in recent years. They are widely 
applicable in several engineering products and solutions that are frequently 
manufactured using 3D printing. Mathematical and numerical optimization 
tools are necessary, as these materials have a designed microstructure – a 
specific microarchitecture is proposed using some simplified analytical 
formulas. On the other hand, the overall mechanical characteristics of such a 
cellular solid are concurrently computed using the Finite Element Method-
based homogenization of the given solution. All these issues will be discussed 
in the context of the quite natural uncertainty quantification of such materials 
using fundamental numerical techniques such as Monte Carlo simulation, 
semi-analytical methods, and the generalized iterative stochastic perturbation 
method. Probabilistic moments of structural response and the effective 
characteristics of these skeletal solids, as well as the associated probabilistic 
entropy, will be presented and discussed during this seminar. Additionally, a 
comparison of experimental work relevant to this topic with corresponding 
numerical models implemented in the ABAQUS system will be presented and 
summarized.  
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