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Figure 1 Sound barrier and noise reduction principle
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Figure 2 Cross section layout of sound source,

sound barrier and measuring points
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Figure 3 Division of sound barrier grid
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Figure 4 Sound barrier simulation model
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Figure 5 Curves of sound pressure level with different
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sound source frequency
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Figure 7 Curves of insertion loss with different

sound source distance changing with

sound barrier height
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Figure 11 Photos of metro access line tracks, sound

barriers and in-situ noise measurement
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between on-site measurement and simulation model
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Analysis of Influencing Factors of Noise Reduction Effectiveness of Reflective Sound
Barrier in Metro Access Line

XU Ping', DU Xuangi', HE Kuang®, YANG Yanfeng’

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Metro Co. ,
Ltd. , Zhengzhou 475004, China; 3. China Academy of Railway Sciences Co. , Ltd. , Beijing 100081, China)

Abstract; In order to improve resident living environment along the metro access line, one section of Zhengzhou
metro access line was taken as the example, the fast multi-pole boundary element method was considered, the
sound barrier model was constructed with Virtual Lab acoustic simulation software, the wheel rail noise of low-speed
subway train was simplified as a two-point sound source, the insertion loss of sound pressure level was adopted to
characterize the noise reduction effectiveness of the sound barrier, and the influence of some factors on noise reduc-
tion effectiveness were analyzed such as the sound source sound pressure level, sound barrier height, distance be-
tween sound barriers and sound sources, the top structure of the sound barrier and the location in the sound shadow
area. According to the simulation results, the vertical Y-shaped reflective sound barrier with 4 m height and 3 m
distance from the center of dual sound sources was set up on the metro access line, the noise signals were in-situ
measured, the noise characteristic parameters were obtained, and the simulation results had good agreement with
the test results, the simulation calculation was verified to be reasonable. The closest distance between buildings a-
long the metro access line and the center of the track is 30 meters, the noise of residential buildings with sound bar-
rier along the line meet with relevant regulatory requirements, Y-shaped sound barrier had better noise reduction
performance, and the relevant achievements could provide parameters for the noise reduction design and perform-
ance evaluation of metro access line.

Keywords: metro access line; sound barrier; insertion loss; noise reduction effectiveness; influence factors



