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The flexural wave propagation in a 1-D hierarchical metamaterial Euler-Bernoulli beam is 
investigated. This 1-D elastic metamaterial beam with graded arrays of spring-mass resonators 

is capable of filtering the propagation of flexural waves over a specified range of frequency, called 
Bragg-type and/or locally resonant band gaps. This metamaterial beam is composed by steel and 

its microstructure is not considered for the simulation, since the wave length is considerably high. 
The plane wave expansion (PWE) and the extended plane wave expansion (EPWE) are used to 

compute the complex dispersion diagram of the hierarchical metamaterial beam with attached 
resonators. The band gaps are opened up with different values of unit cell wave attenuation. The 
results can be used for elastic wave attenuation in low frequencies using 1-D hierarchical 

metamaterial beams. 
 


