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Abstract: In order to reduce the tire-road noise, this study optimized the band structure of the three cavity forms based on the
U-shaped model. A “broadband and multi-band” hourglass sonic crystal was designed, then a new type of noise barrier was
established and tested for noise reduction performance. The results showed that for the noise characteristic frequency band coverage,
hourglass>taper in>straight, and the band gap range can be effectively adjusted by changing the cavity size. For the noise reduction
performance of sonic crystal noise barrier, Bragg scattering and cavity resonance effect were coupled and the number of rows can be
increased to improve the noise reduction effect in the band gap by 0.9~3.5dB(A). As a discontinuous periodic structure, the noise
reduction effect after the barrier was unevenly distributed, especially between the scatters, therefore, when measuring, the number of
measuring points should be increased and the influence of the interval should be considered. Compared with the traditional noise
barrier and the Bragg-type sonic crystal noise barrier, the noise reduction effect of hourglass type was improved by 0.9~14dB(A) in
the 500~1000Hz target frequency band gap.
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Table 1 Geometric dimensions of scatterers

KM Le(m) Li(m) Ly(m) Ly(m) Li(m) () n(m) 6(m)

HZA 0.06 0.1 0.05 0 0 0 0.04 0.04
HEZY 0.06 0.1 0.09 0 0 27 0.04 0.04
P 0.06 0.1 0.09 0.04 0.03 0 0.04 0.04
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Fig.2 Three types of scatters and the first Brillouin zone
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Table 2 Physical properties of air and PVC

ok 73 (m/s) i (kg/m’)
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