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Characteristics of High Speed Railway Noise
Daejoon Kang, D.G.Lee, SKJANG, C.Y.SEO, JCPARK, Y.CKIM, JKHONG

ABSTRACT

Railway noise is one of the main causes of environmental impact. Whenever a new railway line

is planned or a housing project near an existing railway is proposed, an estimate of the relevant
levels is usually required. For this, it is necessary to quantify those parameters that affect the
railway noise. Therefore we investigated the noise and vibration level which 107 high speed trains

generated passing through the block of test railway track between Chunan and Chungwon,

This paper presents the status and characteristics of the high speed railway noise and an

accurate prediction of the high speed railway noise.

- AAY F&F dHR g Ao
2 EF5F M2 L%%“’] 3

¥ 3laefol o
AR &40
sRoz guj
Hold tF44s $£99 F=st
olg) & —‘HHE HEE 4+ de T"r?—-lf'.‘} tigtez
Al #AME Bergten, o dgoe=zx AAH,
A, n&AA, V& AYd F=9 AHEG A
AArd ol &ds] AgH et gy ARE o
g 2 HAAA ol Faogd ggg 3w
*15 ‘:}% gHoRE FEW AFEa YE A}
25FHE YAElY EHE 7

ARERESHE YA -43}“4 k|
00 km/h, A& ~F43 HH

32}241— MNEz7]
Hozw

fo

‘A, B8 2Y 872 474
TEEE Y &4 47Y

o} glof o]g e n&FY3} NWHI Yoz
B2 Ago] w4 A4k 200439 AE
A B ARrnEALe £8% ¢y =EE1
2599 FAL Fol7] A% nEAZAE A
e AAE 98X 2E&FE A% A% 540
o Fye 77t 2 7Eh

ol2]g oA ol Hlt~HA ANFA 73
d AL de FF2EHPH KTX-2, 3, 58 U
Ber EARFA FIF A AR FHA
5]-I—J-_’;‘.'%‘E(Lmax), %‘3'4"‘6:‘7]'—’;\—%5(Leqmassby), 3]—'——'-
AEF WD (Lmax), EFHF 71 F 8 8 Legpassty),  Lio
TS AEE A 1EEE &S - AT
7€ AR HARHY FFAle] BEES st F
A B3 £802RY HIALEE 2A4sd F

aAde] LGRS AAsE A9 4348
e D&AELS YU BEY + 9
=% g,

2, S3YUY

2257 7]71(RION NL-14 : 4}, RION NL-05
: 49, B&K 2231 : 14, 01 dB Harmonie : Iset)
£ o] g3t ISO 3095¢] o) Wx§ LFo] ut
E£HE #4dM Az FFoezny 2427 125 25

- 935 -



o2 HE
488

12~15 m9 ¥Fo

50 m BolA:, AE
A z4%n

A F A
(RION SA-27, 01 dB Harmonie)Z& #-43}
ALY FHFEHYE BASAT. £
ALSEE AZFYOZREY 17 m B Agd
AEHARZ 1, 3,5 7m 9 goldA FAsAL
AP £8L 160 km/h o|3te] Ao ZH$-
EA(speed gun)2 FAsIT I o]Fe] n&e

$ ERANDE ZAsS gt

A
s

ki do

ol B ko X oap N

3. d3 9 a3

3.1 2538 AS 8y

(1) gxjrZdoAe 4%

2&day FYPY o FHYHIFYOZEH
125, 25, 50 m Z2zk "ol AgeA &3¢ Hx
285 (Lma) %} s RSN ) StEEE
(Leqypassby) = Table 13 Zt}

n&EA7E 290~300 kn/h o £E2 S o
Az FgozHe 125 m Bojd AdA B3
572 E (Legoassty) = 949 dBA, H3 28E
(Lmax)E 987 dBAE YER I, 25 m B Ag
N X E Legpassoy = 91.9 dBA, Luax®= 949 dBAE U
Ehio) Ag)st 28 E Hol o] mhE}l Legpassoy s 3.0
dB, Lmax= 38 dB ZA2HE AL ¢ F 3t

(2) 27} (2B RN 28

249z Eo] 295 me LTS FYE
0 H2EgdogRE 125 25 50 m ZHz gl
Ao A Lnax 2 Legpassiy™ Table 29 2
o},

2EGx7E Fol 295 mQ A7ETHE 290 km/h
ol £x 2 FYF o MEFYo2HE 25 m B
2 Aol A Legpasshy= 77.4 dBA, Lmax = 82.2 dB
Ao, 50 m BAA AZYNME Legpassyt 82.3
dBA, Lmx = 89.8 dBAZ Ueh} As 2uja 9
o] Fol Wal Legpasstys 4.9 dB, Lmax & 76 dB &
7hete dAS RAF3 o oj#d £FE FUt
dAe wol AEAF 80 m AZdA HYxE B
ol I o]FREE 2S%EV} AidE WHE R

SESLY

(3) Az =47

1&EA7 HAFNE FYE o MR2FYGoE
HH 125 m 9o AgNA 25 m, 25 m oA
50 m AHE Azt 28 HolHo] wet HuiE
E Loa)E BFHoE 247} 46, 52 dB AZH 1,
B4 FMASE Legpasshy) A 42+ 40, 47
dB AL Jdes A& ¢ 4 Ut FH 2&dH
7} 295 m ®ole a7t TS FHPY o H2F
G AFHE NHOLZRE 125 m o A
A 25 m, 25 m AgA 50 m AZEZ Agst 2
o HolHel we} Lpwe BFHez 242 53, 79
dB F7}VH L Legpassys 247 2.2, 6.1 dB F7H3t 1
31tH(Table 3).

(4) =AY 23

2&AH] HAFRE &% 270~300 km/hE
FPg o MEZFYCZHE 17 m oA Aol
A AR 91,305 7Tme Ixd A28 X &
A& UelE  Table 49 Zon, AAA
(pantagraph)7} $1x1% 5 m & nZAA 714 &
2 28X E FAs T JYuE AL ¢ F Yok

Table 4. Noise level of high speed train by
altitude

Altitude| Leqpassoy dBA Lmax dBA | No. of
(m) | Range |Mean| Range |Mean[Sample
1 85.0~93.5| 91.8 {87.5~96.7] 95.0
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Figure 1. Noise spectra of high speed train
passing by at acceleration
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Figure 2. Noise spectra of high speed train
passing by at steady state
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Figure 3. Noise spectra of high speed train
running at deceleration
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Figure 4. Time history of noise level of high
speed train traveling at 300 km/h
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Figure 5. Pass-by noise spectra of high speed
train running at 300 km/h
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Table 7. Comparison of measured with predicted
noise level of TGV

Distance| Me;;tged, Predicted Leqn dBA
™ 7 o | Len | BaD) | Eq@ | Ba®)
25 925 63.9 64.0 64.1 64.9
50 888 | 604 60.3 608 | 62.2
75 86.5 5.3 58.0 58.8 60.6
100 84.6 56.7 56.1 572 | 594
150 81.7 54.2 53.2 54.9 515
200 79.3 52.4 50.8 53.0 56.0
250 77.3 50.9 48.8 514 54.7
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Table 1. Noise level of high speed train at grade by distance

Distance Speed Legpassoy dBA Lmax dBA No. of
(m) (km/h) Range Mean Range Mean Sample
290~300 89.9~98.2 94.9 94.8~103.2 98.7 22
250290 86.1~94.6 90.8 88.1~97.8 95.4 14
12.5 200~250 82.1~986 916 86.0~103.7 96.2 15
150~200 79.8~86.1 33.8 83.9~90.8 87.9 19
~150 73.6~81.7 778 81.1~86.4 84.3 11
290~300 86.5~94.2 91.9 92.6~99.8 949 16
250~290 825~89.7 86.9 84.2~91.8 90.0 6
25.0 200~250 782~94.4 86.8 81.5~99.8 916 15
150~200 735~81.0 79.2 77.7~86.7 82.6 18
B ~150 679~77.4 729 74.9~80.7 78.1 11
290~ 300 77.7~89.9 875 81.3~94.4 90.0 15
250~290 745~81.7 792 77.1~84.8 82.0 4
50.0 200~250 67.1~90.7 82.0 69.9~96.0 86.5 15
150~200 67.4~78.2 75.1 70.1~81.3 77.7 18
~150 59.9~72.7 67.6 65.5~745 717 11
Table 2. Noise level of high speed train at viaduct by distance
Distance Speed Legpasshy dBA Lmax dBA No. of
(m) (km/h) Range Mean Range Mean Sample
125 290 73.2~746 74.0 766~76.8 6.7 2
200 - 66.3 - 69.1 1
95,0 290 774~774 77.4 81.9~82.4 822 2
200 - 67.3 - 71.2 1
500 290 80.9~83.4 82.3 85.8~91.8 89.8 2
200 - 73.8 - 83.7 1
Table 3. Attenuation due to distance
Measurement Lmax dBA Leg,passby dBA
Site 125 m 25 m 50 m 125 m 25 m 50 m
at grade 95.5 90.9 85.7 914 874 827
-4.6 -5.2 -4.0 -4.7
viaduct 753 | 806 | 85 742 | 785 | 811
+5.3 +7.9 +2.2 +6.1
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Table 4. Noise level of high speed train by altitude

. Leqpassty dBA Lmax dBA No. of
Altitude(m)
Range Mean Range Mean Sample
1 85.0~935 91.8 875~96.7 93%.0
3 85.9~94.0 92.3 87.7~98.6 95.2 U
5 87.9~94.7 934 90.2~972 9.5
7 87.4~94.3 929 88.9~97.0 95.0

Table 5. Comparison of noise level of electric railcar with that of rolling stock at 25 m

Type Electric railcar Rolling stock No. of

Speed(km/h) Range Mean Range Mean Sample
290~ 300 92.7~99.8 94.8 85.8~91.7 90.0 12
250~290 842~91.8 889 81.2~884 84.2 3
200~250 83.8~99.8 89.5 76.5~89.1 81.9 11
150~200 71.7~86.7 82.2 715~795 76.5 17
100~ 150 71.8~80.7 789 69.1~75.4 715 4

Table 6. Noise level reduced by noise barrier height

istance(m) 10 25 50
HEIght(m) Lmax Leq,lh Lmax Leq.lh Lmax Leq,lh
0 97.3 815 925 77.1 88.8 73.4
2.0 89.7 739 84.2 68.4 80.8 65.2
24 86.5 70.7 81.3 65.5 78.3 62.6
2.6 85.1 69.3 79.9 64.2 76.8 61.1
2.8 83.7 67.9 785 62.8 75.3 59.6
3.0 82.6 66.9 77.2 615 74.0 58.3
40 78.1 62.4 72.4 56.7 69.2 53.7
5.0 75.2 59.5 69.4 53.8 66.2 50.9

Table 8. Predicted noise level of TGV by distance

Distance (m) Lmax (Measured) Lmax (Predicted) Legn (20.5tH)
25 925 934 778
50 88.8 89.2 73.6
75 86.5 86.7 71.1
100 84.6 849 69.4
150 81.7 825 66.9
200 79.3 80.7 65.2
250 77.3 79.4 63.8

-941 -



