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The recent breakthroughs in additive manufacturing, accompanied by the progress in 
computational performance, have paved the way for a multitude of architected structures to be 
investigated in dynamics. Among these are frame-based lattices, known for their exotic ability 
to manipulate waves stemming from so-called bandgaps, frequency components in which the 
wave propagation is hindered [1].  
In this work, we explore the potential of octet-like lattices in controlling the trajectory of elastic 
waves. We, therefore, design a reticulated plate by periodically tessellating the octet topology 
[2] in two spatial directions. Firstly, we focus on the constitutive cell and by computing its band 
structure, after combining the finite element method with Bloch theorem in numerical 
simulations, we unravel the dynamics of this lattice. We prove the octet cell has a broad and 
easy-to-tune bandgap, in which local-resonance and Bragg scattering naturally coalesce. We 
ultimately leverage the underlying physics of this stop band to identify geometrical parameters 
capable of tuning the band structure and to numerically build two metadevices, for attenuation 
and guiding of waves within the lattice plate; a metabarrier and a metalens, respectively.    
Our numerical findings reveal the potency of octet-based lattice plates in effectively inhibiting 
wave propagation or, alternatively, focusing their energy [3], thus laying the ground for 
development of novel wave control devices in vibration isolation and energy harvesting.  
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