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Noise Reduction Effectiveness of Diffusion Type Sound Barriers
in Metro Access Lines

XU Ping', DU Xuanqi', HE Kuang’, YANG Yanfeng®, LIU Xiangming*

(1. School of Water and Transportation, Zhengzhou University, Zhengzhou 450001; 2. Zhengzhou Metro Co., Ltd.,
Zhengzhou 450054; 3. China Academy of Railway Sciences Co., Ltd., Beijing 100081; 4. China Academy of
Railway Sciences (Shenzhen) Research and Design Institute Co., Ltd., Guangdong, Shenzhen 518050)

Abstract: Concerning the noise pollution caused by the operation of the ground line of urban rail transit, the access line of the
Zhongzhou Avenue depot in Zhengzhou Metro Line 5 is taken as an engineering example. The noise is tested in situ before
and after the installation of sound barriers, and the noise reduction process is simulated with Virtual Lab software. The simulation
results are in good agreement with the tested sound pressure level changing with the sound source frequency, and the accuracy
of the acoustic simulation model and calculation method is verified. The insertion loss of sound pressure level is adopted to
characterize the noise reduction effectiveness of the sound barrier, and further research are conducted on the noise reduction
effectiveness of triangular wedge, QRD (Quadratic Residue Diffuser) sequence, PRD (Prime Root Diffuser) sequence and
micro perforated panel - PRD I composite sound barrier, and the results reveal that the wedge angle significantly impacts the noise
reduction effectiveness of the triangular wedge sound barrier; greater irregularity enhances the diffusion effect for diffracted
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sound in PRD sound barriers, and PRD sound barriers exhibit better noise reduction effectiveness than QRD sound barriers; the
overall noise reduction effectiveness of PRD type I sound barrier is slightly higher than that of PRD type II sound barrier, to reduce
appropriately the design frequency of the diffusion body, increase the order, and expand the slot width can advance the noise

reduction performance of the PRD type I sound barrier; to add micro perforated plate resonance sound absorption structure in
the diffuser end groove of micro perforated panel - PRD I composite can further improve the noise reduction of the end structure
of diffuser, which would have an ideal application prospect for improving the noise environment of metro access lines.

Keywords: urban rail transit; metro access line; diffusion type; sound barrier; insertion loss; noise reduction
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barrier with different S, dB
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Table 3 Insertion loss of PRD structural sound

barrier with different NV dB
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Table 5 Insertion loss of PRD I structural sound

barrier with different w dB
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12 cm 13.23 4.28
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