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A Study on Squeal Noise Control by Absorption Treatment in Urban
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ABSTRACT

Sound absorbing materials are applied to the exposed surfaces of curved subway tunnel for the
reduction of curving noise level. Before the treatment, acoustical engineering simulation is performed
to predict the noise level reduction for different kinds and amounts of absorbing material. The
principle of geometrical acoustics is utilized to perform the simulation efficiently and accurately. The
noise levels of the inside and outside of running car body are measured to find the noise level
reduction. The average noise level reduction of 8 dB has been attained. It has been shown that the
simulated results are comparable to the measured ones.
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Fig. 1 Propagation and reflection of sound rays
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Table 1 Simulated sound power level of

curving-noise (octave band)
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Fig. 5 Simulated sound power level of curving-
noise (octave band)
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Absor .
-ption Material © Material @ |Material @
{Cement X
mate ! (Light foam| (Polyester
) +fiber d
rials ~Track concrete +fiber
Frequ -Track bed)| -Wall)
bed)
-ency(Hz)
63 0.157 0.264 0.224
125 0.157 0.264 0.224
250 0.301 0.434 0.616
500 0.649 0.625 0.975
1000 0.577 0.815 0.880
2000 0.395 0.844 0.841
4000 0.313 0.876 0.722
8000 0.313 0.876 0.722
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Table 4 Comparisons of measured and simulated
noise reduction levels

Kinds of absorption
materials, mounting | Noise reduction
location and -Overall dB(A)
mounting width(m)
Material @©, Track ( Outllciic;zipper
bed center (1.5) + '
. car body)
Material @, .
wall (15) 5.0~7.7 (indoor
car body)
Simulation
result 92~101
Material @, Track | (Outdoor, upper
bed center (1.5) + car body)
material @, 5.9~10.0
wall (2.0) (Indoor car
boby)
Material @, Track | 4.8(Outdoor,
Measured | bed center (1.35) |lower car body)
result + Material @, 8.3(Indoor car
wall (1.7~1.8) body)
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