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Abstract: To mitigate the low-frequency vibration caused by urban rail transit, this study proposes a
shallow-buried compact acoustic metamaterial barrier to suppress the propagation of surface wave. The
dispersion characteristics of the structure were calculated based on the finite element method (FEM), and the
regulation mechanism of surface waves was clarified in combination with modal analysis. The regulation laws of
the surface wave band gap by geometric factors and material factors such as the lattice constant of the
metamaterial structure, the radius of the inner oscillator, and the thickness of the outer constraint layer were
further explored quantitatively. Through orthogonal experiments, the influence of each factor on the bandgap
width and frequency were explored. Further on, through frequency-domain analysis with a finite period, the
actual vibration reduction performance of this structure in track vibration isolation was verified. The results
show that the metamaterial barrier has a complete band gap of 34.1-48.3 Hz for Rayleigh waves and
20.8-62.3 Hz for Love waves. The research results provide a theoretical basis for the practical application of
metamaterial barriers and demonstrate their engineering application potential in the field of surface wave
attenuation.
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