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A Study on Curving noise control by absorption
treatment in Urban Rail Transit System
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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 absarbing
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 seund rays Fig. 2 Flrst-order mirror image and reflection paths

RIME 90 g8 $23= Ut 349 $4¢ 58 $98 $22 wEsoAda /3. Fig 194
BE vst gol 22e gAML g0z oFay uAWH FES WA H1 aAVAAY F23 F7) 3
MY Fgoz a8 dAuAst 2AsA BTk &40 23 Q= AuAe Fo] o= F£F o2 FojA o 1 A
& 84 1B YL 3A Rmz AL Wi3 g S0 b 2& ANE BEgd RE SHd d3
olgg ANE & ¥ EANRY SUAE AN 0 I AFAHE S8 NG 524 H(sound receiver cell) 2
AFD 1 4398 Au: ZE g4 dux #eg gag’

MISME 714 $9¢ ¥g Alolo] £3 B2 $AN7= $es $4302%Y gdog, &9 Wz
g dog 2A%Y. Fig 2904 ¥ 4 %0 Y +¥(isotropic sound source) S% F&& Ro| A2y ddy
ol Q& o 4719 Wl gl 149 AguA S, S, S; S8 2AE & dck

AgolnjA g $EAE A= 4, & SR 99 WiEe Fo 149 #AR2E Fohd £ on oHF 34
& 9o 49 AgolnAd da AP ¥ RTMH MISME 9] 28 wioz gMo 9242 HAy
7h= Conical beam Method® 422 812 HAU7H: Triangular beam Method7t 16l ¥ak¢) o] £ 40l
g 297

E A7o)q A4 ¥ LMSHS] Raynoisel= Conical/Triangular beam Method®st 813, $324 5¢ $o)87 24
Y84 7] 4B AeH BN 29BRLS B BA HYo) Y2} 29 gov] ¥ 479 gAYE KE
o2 A45oA

3. €A B
olgd RN B3 A4 Z2aPe JHLPRE JIRoZ = LMSAY Raynoise® AHESAT A4
gL AgA EAAE 33 F 3§ ol 50mY UTFRE et XL 5P 28250 ¥Age &

NAE A% U3 2857 949 R A AV bR Ao HosE 4B A=Y Raynoise® A8t 24
43 ENAEE 7 R ZAEE AFRGE Fig 39 2.

- 604 -



Fig. 3(a) Modeling of curved track Fig. 3(b) Modeling of car-body in the curved track
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Fig. 4 Sound power level of curving—noise
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Fig. 5(a) Absorbing material treatment location Fig. 5(b) 'L’shaped absorbing material Jocation
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Table 2 Absorption coefficients of absorption materials

3} (Hz)
. THTHD | o | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
2
Material® (Cement
e Toack ooy | 0157 | 0157 | 0301 | 0649 | 0577 | 03% | 0313 | 0313
Material@ (Light foam
e bop | 0264 | 0264 | 0434 | 0625 | 0815 | 0844 | 0876 | 0876
Material®
(Polyestrfverwan | 0224 | 0224 | 0616 | 0975 | 0880 | 0841 | 0722 | 0722
Material® (applied to | 0 | 053 | 0288 | 0606 | 0823 | 0726 | 0836 | 0836
‘L’ shaped material)
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Fig. 6 4 channel time-series of curving noise
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(a) outside of car {b) inside of car

Fig. 7 Color map result of Simulation

(c) using 'L’ shaped material
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Table 3 Simuilated noise reduction level

Mounting location Kinds of absorption material and Noise reduction dB Noise reduction dB
mounting width(m) 500Hz Overall
Material® (1.5) + i
Material® (1.5) 34-49 83-48
Material® (1.5) 43-75
Track bed center + 46-85 (Indoor carbody
(Material®) Material® (1.5) 50-1.7)
+ Wall Material® (1.5) +
(Material® or Material®) Material® (2.0) 55760 55-59
Material® (1.5) + 102 i dzf{f-.gf
Material® (2.0) -120 5_9_!0;)“‘“
Wall(’L" shaped absorbing Material® (1.5) 7.1(Inside 10.4) 7.4(Inside 10.3)
material)
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Fig. 8 Mounted absorption material aspect in the curved track
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Table 4 Comparisons of measured and simulated noise

reduction levels " covereck B
Kinds of absorption -
materials, mounting Noise reduction - /ﬁg*:“*"\:: j
location and mounting -Overall dB(A) ol L LT AR T RE [ I
width(m) AN aaEa e AN
Material®, Track (1.5) + | 4.3-7.5 (Outdoor) e | e | | MR
Material®, wall (15) | 5.0-7.7 (indoor) ° e v
Simulation| Material®, Track (1.5) + [9.2-10.1 (Outdoor) = 5 e
result material®, wall (2.0) 5.9-10.0 (Indoor) ol ] ] l l ]
. 74 (Outdoon) SEESARISEAEERAEREEARE -
Material@, wall (1.5) 103 (Indoor)
Measured | Material®, Track(1.35) + 4.8(Outdoor) Fig. 9 Comparisons of measured sound
result | Material®, wall (1.7-1.8) 8.3(Indoor) pressure levels before and after treatment
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