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Dynamics of Energy Transport in Phononic Crystals 
 

This talk presents a summary of recent researches on the optimal design of granular crystals and 

periodic arrays of tensegrity structures. Regarding granular metamaterials, we focus on 

topology, size, and material optimization of composite granular systems composed of particles 

with different material properties, arrangements and/or dimensions. We show that the optimal 

design of granular metamaterials through Evolutionary Algorithms (EAs) leads to significantly 

improvements in the energy trapping capability of the system. The EA-driven optimal design 

generates suitable topology, size, and material randomization by combining effects of wave 

disintegration and reflection at the interfaces between geometrical and/or mechanical 

discontinuities [a, b, c, d]. The second part of the talk deals with a novel application of tensegrity 

structures as tunable acoustic metamaterials. We show that such structures support a special 

type of solitary wave, whose profile depends on the wave speed and localizes on a single lattice 

spacing in the supersonic regime. This special feature of tensegrity structures suggests the use of 

tensegrity crystals as actuators capable of focusing pressure waves in very compact regions in 

space [e, f]. The introduction and the closure of the talk present different engineering 

applications of acoustic metamaterials, dealing with the control of the acoustic energy, shock and 

energy absorbing layers, actuating devices, acoustic lenses, and noise control. 
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