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Curving—noise Control by the attachment of
absorption material in Urban Rail Transit System

Chot, Jin Kwen - Lee, Jae Won - Chang, Seo Il

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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<FIGURE 3-4(b)> Modeling of car-body in the
curved track
& Aggon AAE A
ahutel Fob obglol 144 % 10/
A8

A&

b
dlo
rﬁ

ru}:l_ll
ki
>

0,

O-

“
>
>

=
>
=i
Lo ¥y o rlo

¢

o o
- T
%
ol of
¥9 rot
£y
e
r
e

o v

(@)

Q

oy

<

D

o

jas]

=

ol

e

J(m

oXx
tjo

EO

aM
ol

ol

2
oy
o

<FIGURE 3-2> Trial & Error method

by computer simulation
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<TABLE 3-1> Simulated Sound power level of

curving-noise ( Octave band )
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<FIGURE 3-3> Simulated sound power level of
curving—noise ( Octave band )
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<F|GURE 3—4> Absorbing material treatment location
$¢ FEAYN AR FA 4% F

H]OIH 9 Aot} ok 1059 TSAZ
34, A #YA, AT oA, u &
1ste] BEH A 7HA AEE Ags

ol Hz dlo
tlo T

g AdgE A7 Ase F5E 2 AL
<TABLE 3-2>3 Zt}. Aed A7px Has
oz dol AFIA R ATUA 2 U3l
AA 7HAAM o 2 ASALEE AEY
A sl
Absor
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+ fiber foam + fiber
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Frequ bed) -Track
-ency(Hz) bed)
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

<TABLE 3-2> Absorption coefficients of absorption
materials
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<FIGURE 5-1> Measured sound pressure levels (dBA)
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<FIGURE 5-2 (a)> Simulation result of outside
the car body
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<FIGURE 5-3> Mounted absorption material aspect
in the curved track
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Kinds of

. Noise Noise
. absorption . .
Mounting material and reduction | reduction
location mounting dB dB
width(m) 500Hz Overall
Track bed
center Material® (1.5)| 1.5-1.9 | 1.5-1.8
(Material®D)
Track bed
center & sideg Material® (3.0)| 1.9-2.7 1.8-3.1
(Material®)
Material® (1.5)
+ 3.4-4.9 | 3.3-4.8
Material@ (1.5)
Material® (1.5) 43775
Track bed + 16-8.5 (In(ti)oor
center . carbody
(Material@) | Material® 1.5 5.0-7.7)
+ Wall Material® (1.5)
(Material@ or| + 5.5-6.0 | 5.5-5.9
Material®) |Material@ (2.0)
9.2-10.1

Material® (1.5)
+

Material® (2.0)

10.2 (Indoor
-12.0 carbody
5.9-10.0)

Material® (3.0)
+ 3.7-6.2
Material@ (1.5)
Track bed |Material® (3.0)
center & sides| +
(Material®) | Material® (1.5)

3.6-6.0

5.0-10.6 | 4.6-9.2

+ wall | Material® (3.0)
(Material® o + 6.0-7.1 | 6.0-6.9
Material®) |Material@ (2.0)
Mater1a1+® (3.0) 1.7 100
-13.4 -11.6

Material@)(2.0)

<TABLE 5-1> Simuilated noise reduction level
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(0 ok Lo

Kinds of
absorption .
. Noise
materials, .
. reduction
mounting
. -Overall
location and
. dB(A)
mounting
width(m)
4.3-7.5
Material@, (Outdoor,
Track bed center| upper car
(1.5) + body)
Material®), 5.0-7.7
wall (1.5) (indoor car
Simulation body)
result 9.2-10.1
Material@, (Outdoor,
Track bed center| upper car
(1.5) + body)
material®, 5.9-10.0
wall (2.0) (Indoor car
boby)
Material@, 4.8(Outdoor,
Track bed center| lower car
Measured
(1.35) + body)
result .
Material@, |8.3(Indoor car
11 (1.7-1.8) body)

<TABLE 5-2> Comparisons of measured and simulated
noise reduction levels
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