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ABSTRACT

Metaconcrete with enhanced dynamic performance, based on the special
properties of metamaterials, has been developed for vibration reduction
using engineered concrete. In the present study, the influence of
metaconcrete unit cell design parameters, considering the interaction
between these parameters, on the band gap was evaluated using the global
Morris sensitivity analysis method. To this end, based on the concept of
negative effective mass, numerical modelling was used to obtain the
dispersion curve. The parameters investigated in this study included the
geometric arrangement, the volume ratio of materials, and the elastic
properties and density of the metaconcrete unit cell's matrix material,
coating, and core. In this regard, a mesh sensitivity analysis was conducted
using the convergence criterion of the band gap frequencies. Furthermore,
using the concept of the first irreducible Brillouin zone, the effect of applied
angular and smooth shapes in the core and coating, with the same material
volume ratio, on the upper and lower frequencies of the band gap was
investigated. The comprehensive analysis conducted to evaluate the
sensitivity of the material and geometric parameters of the metaconcrete
unit cell indicates that the geometric parameters of coating radius and unit
cell length were among the most influential metaconcrete parameters. Also,
among the elastic properties and density of the unit cell, the elastic modulus
of the coating was identified as an important parameter. The obtained
findings provide a basis for the optimal design of metaconcrete for vibration
control in structures.
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