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Evaluation of Noise Abatement by Rail Coating System Installed
the Busan Metro Line 3
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Industrial Environment Division, Busan Transportation Corporation

Abstracts

A rail coating system was installed to reduce the level of squeal noise generated from sharp curve between Minam
station and Mandeok station of the Busan Metro line 3. This study was performed to evaluate the effectiveness of squeal

noise abatement by a rail coating system. The results were as follows.

In order to investigate the reduction of noise level, the outdoor-tunnel noise level was measured at four points along
with sharp curved rail before and after installation of a rail coating system and 1.8 dB(A) of noise level was reduced in
this condition. A cabin noise of the train was also measured during the train trip from Minam station to Mandeok
station before and after installation of this system and 1.6 dB(A) of noise level was abated after instalation of this system.
The frequency analysis was conducted at high squeal noise level and the highest sound power level concentrated near
500 Hz both before and after installation of this system. The noise level was dropped at higher frequency rate ranged

1 kHz to 20 kHz after installation of this system.
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Fig. 1. Nose level measurement in the outdoor-tunnel and in the cabin of Busan Metro Line 3.
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Fig. 2. Locations of noise level measurement in the outdoor-tunnel of Busan Metro Line 3.
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Fig. 3. Photo of rail coating system installed in Busan Metro Line 3.
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Table 1. Curvature of the railroad of the Busan Metro®

o Hl 184 25 3sHd 45 M

= HA  oIF(m) WA SE(m)  HA eE(m) KA SIF(m) HA oIEH(m)
(ﬂlgéjé*) 1,113 226,652 271 67,052 433 93,895 188 40,306 221 25,399
x| S 562 130,756 135 39,194 220 53,667 95 25715 112 12,180
A 551 95,806 136  27.858 213 40,228 93 14,591 109 13,219
300 MOI3I 163 35849 22 6,935 50 14,116 19 5,955 72 8,843
301 - 400 57 13,540 25 6,464 15 3,704 9 2,251 8 1,121
401 - 500 22 5,174 7 1,813 11 2,821 - - 4 540
501 - 600 309 12,625 9 2,207 20 7,544 9 2,335 2 539
601 - 900 97 14,870 38 6,989 44 6,747 5 416 10 718

901014t 172 13,838 35 3,450 73 5,296 51 3,634 13 1,458




264 A% AT FBE

(dB(A))

96.0
H
ol '\l\)
4

94.0

17" 2X| A X H Ax

[—e—4Ad =M% ]

Fig. 4. Comparison of outdoor-tunnel noise level before and after installation of rail coating system in Busan
Metro line 3.
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Fig. 5. Monthly variation of outdoor-tunnel noise level after installation of rail coating system in Busan

Metro line 3.
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Table 2. Natural frequency of wheel set”

=28k Hz) SAFEH(HzZ)
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1199 1983
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3142 3376
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Fig. 6. Frequency analysis of squeal noise according to installation of rail coating system in Busan Metro

line 3.

Table 3. Squeal noise level before and after installation of rail coating system in Busan Metro line 3

S =m0l ﬁ%f\_%;a A8 E(dB(A)
SHAIZ Leq Lmax Lmin
ax ™ '"13.1.24 9= 84.8 87.0 82.7
41 = ’13.3.28 9= 83.2 86.0 80.3
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