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Wave-trapping modes and the optimization of the insertion losses of

parallel noise barriers
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Abstract: The wave-trapping modes and insertion losses of parallel noise barrier are investigated in this paper,
aiming to improve the performance of it. The wave-trapping modes are the inherent properties of parallel noise
barrier and determined by the geometrical configuration of barriers. The sound energy within the parallel
barrier will be highest when the wave-trapping modes are in resonance. In the meantime, the energy flux
impinges normally on the top of the barrier, results in a peak diffractions in the shadow zone and remarkable
drops of insertion losses. Three optimization methods are analyzed in this paper as well. The results indicate
that the wedge and diffuser structures that mounted on the inner surface of the barrier can reduce the negative
influences of multiple reflections, but have little improvements on wave-trapping modes. While, the negative
influence of the wave-trapping modes on the insertion losses is effectively confined by the absorptive barrier,
hence improving the performance of parallel noise barrier.
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Fig. 1 Finite element model of parallel barrier
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