
 Metamaterials have been successfully used during the past decade in the field of 
electromagnetism to control the propagation of electromagnetic waves. Interesting and 
possibly practically useful phenomena, such as negative refraction and generation of frequency 
bandgaps, may be induced in metamaterials. Recently, remarkable attempts have been made to 
bring this concept to the civil engineering scale in order to control the incoming seismic waves, 
mitigate their effects on structures and enhance seismic resilience of communities. A study on 
the potential of installing multiple resonating unit cells around an existing structure to improve 
its seismic performance is presented in this paper. Taking advantage of the 180o phase 
difference that occurs right after the resonance of the unit cell masses, bandgaps can be 
generated at frequencies of interest for earthquake engineering applications. The Domain 
Reduction Method (DRM) is employed to realistically model the wave field (vertically 
propagating shear waves in this case). The model is verified and key features of DRM important 
for modeling the seismic response of metamaterials are exemplified. 
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