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ABSTRACT

88 ), Standard(Z1&)

To suggest the standard of railroad noise and its measures and grasp its status 15
open sites of the Jungang, Taeback and Youngdong line in which the background noise
level is very low and the railroad is at grade and 7 urban sites of the Kyungboo and
Honam line were selected and the sound level which 373 trains passing through the
former and 271 trains passing through the latter emitted was investigated. The
community response of railroad noise was surveyed for apartment near wayside. Noise
reduction of wall for apartment at the wayside was investigated. The prediction of
electric train and subway noise is derived for the environment impact assessment.
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Table 1 Equivalent continuous noise level by railroad line

‘ T
| 7.5 m 15 m 20 m
. ’7 No. of_ No. of
Rall_lroad Lea (1h) | Leq (2h) | Lea (1h) | Leq (2h) | Lea (1h) | Leq (2h) measuie ltrains per
i
ne Range Range Range Range Range Range rsr;:;ls hour
(mean) (mean) (mean) (mean) (mean) (mean) |
=z 94 A |66.8~75.5169.5~74.663.2~72.3/64.3~70.0|56.2~67. 9(60.8~ ~67.4 8 2~4
(Ha~utz) (72.2) (72.3) (68.0) (67.3) (64.4) (65.8) ‘
2k %ﬁ’}i 68.7~79.8170.4~78.8165.0~74.4166.7~73.3170.1~72.2|71.2~71.4 8 3~7
(Fa8 ~AA) (76.0) (75.7) (71.3) (71.2) (71.7) (71.3) i
2 a A 74.4 73.8 72.5 71.7 69.7 68.9 } 1 | 18~19
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Table 2 N01se level at hanyang apartment located between c1heung and sucksoo (mm/max)

Site Noise levletX’ distance I%)‘m?_lf Floor Leq (in, out) Railroad condition
down | 3% 8% 12% 3 ’/zh:4°'9' 679 Tie : PCT
Lo 2 ; lh:40'1’ 68.3 Rail weight: 50kg/m
Kyungboo line = | 72/86 77.8/91.0 75/88 ' 2hi394, 67.3 Rail length: 50m
from La 74.5/83.6 i 8 ‘yiﬁ ';(1)?
18 km wp | 3% 8% 123 | 2,704 * 5 3
Seoul station | 2 12 }4hi506, 693 SEH oRE
71/86 76.0/90.5 72/85 ' 1h:49.0, 695 W A QS
Lea 0.7/83.0 (2nd86, 685 | 38123 ol2R
Distance : down 52.1m, up 65.1m
Table 3 Mean noise level and noise reduction at apartments Unit @ dBA
Lmax 1 , ’Lreq 'Measure- Measure-
Apartment ‘ ment iment
3F 8 Floor 12 F/ 8 Floor Lo Remarks
name | hour fdlstance 3
in { out | in EN.R. out  out | in IN.R. () (m)
Hanyang (82.1 84.6 65.8 18.8 |81.6 79.7 61.7 18.0 [1(25) 521 g gao oz
Samsung [76.9 179.1 |58.1 i121.0 |79.4 74.0 |52.3 |21.7 |1(20) 11021 192 @R
Hyomyung|78.1 [78.9 |65.0 13.9 |78.8 {71.8 |56.6 |15.2 i1(11) . 85.0
Semoon [82.5193.9 |67.5 i126.4 |82.1 180.9 159.7 |21.2 11(16) ‘65.5 SFAPT=32
Hyundae [77.6 {83.3 |59.5 23.8 |80.0 {75.8 154.9 120.9 |1(16) 1 61.5 Al 5o A
Seongwon |79.7 |84.5 162.4 |22.1 |82.3 {79.9 |59.0 120.9 '1( 5) | 60.0 AEPAPTE 82
Euna  [76.0 189.4 |67.7 |21.7 |82.7 |87.7 67.5 |20.5 11( 5) ! ! 60.0 O A192 o) A
Hanyang |81.6 |84.7 65.1 |19.6 |81.7 |79.2 |61.0 18.2 2(47) 1 52.1
Samsung [76.4 |79.5 |56.8 |22.7 |79.8 79.1 58.1 121.0 12(42) 1102.1 ANEAPTE 8,123
Hyomyung|79.0 |79.0 163.5 |15.5 |78.7 {78.9 |65.0 |13.9 2(28) 1 85.0 Al 7, 13F4A4 &
Semoon |81.4 |92.2 |66.4 25.8 |81.0 193.9 |67.5 |26.4 {2(36)  65.5 ks
Hyundae |77.6 |82.6 [59.8 |22.8 |80.5 |83.3 59.5 |23.8 [2(30) | 61.5
Seongwon |78.5 [84.8 162.9 121.9 |81.4 84.5 62.4 122.1 |2(13) | 60.0 g AAHAPTE
Euna  |75.3 |186.9 165.4 [21.5 |82.3 |85.0 i64.7 '22.3 |2(10) | 60.0 "qu—] ARA 7} G
Hyomyung|79.0 {79.1 162.5 [16.6 |79.2 |72.0 54.3 17.7 |3(42) ‘185.0
Semoon [81.3 |90.8 |66.4 24.4 180.9 |79.3 158.5 20.8 3(52) | 65.5
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Table 4 Noise level of electric locomotive and coach Unit : dBA
'\_\ } 7.5 m ‘ 15 m
A F
\d\ Locomotive Coach Locomotive Coach Np. of
Spee N : | Trains
(km/h) ™ range mean range | mean range mean range mean |
Passenger

16~58 |76.5~100| 93.2 |68~90.5 87.8 70~96| 89.3 | 67~87 83.7 10
65~76 [93.5~100| 95.6 91~95 | 93.0 87~97 91.7 84~90 87.7 10
Freight
11~48 | 81.5~100| 93.8 74~933 | 86.7 80~94 | 88.7 71~88.5 82.5 22
50~69 91~97 94.2 87~95 | 92.2 | 84~92.5/ 89.0 81~90 87.0 14
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Fig. 1 Time evolution of noise level during pass-by of a locomotive-
hauled train at 7.5m from the track ceter line.
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Fig. 2 Noise level of electric freight train as
a fuction of speed at 7.5m
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Fig. 3 Noise level of subway as a fuction of
speed at 7.5bm

HRAZTESI /A 7 A 5 5, 19973/831



A I
= 80
5
T 804 g .
i L " g -
gm - A 3 .
e J x § 704 ‘i
3 2% ol »
2 70 - x P
Z - - ™ 3 *
3 LI :
8 e Y=0.937X+4.078 B &0
E " = 7 R=0.799 3 Y=0973X+1.578
= . ‘ N=71 & R=0.973
N N L L N=12
Measured Noise [evel dBA S0 s %
80
Fig. 4 Correlation between measured and Measured Noise Level dBA
; : p .
%;dri;geoign (;123 lv;);,:}lD;CkJﬁggang Fig. 6 Correlation between measured and
’ predicted noise level of subway
80
< Lmax = 42.81 log v + 6.96 (2)
? : olt}, 7| A&xe| 77.8%7F TA e +3.5dBA
5] - ol el i ek,
8 ’ 36 A AEK e £2ZE O
i - 2% - 9% - ARy Yol 2AAF A
2™ Mz Z9ozRe 7.5 15, 20m Bojd AN
E: Y=0878X+8.366 1, 2. 3% 5% 23F 571285 (Le)® 5Y
|5 = -
2 - Ro%s & 2878 (7.5, 15, 20m)o1A ABLR F3A
65K - 75_ 3 o =A% HpALE(Lmax), THUFE HFE
Mesaured Noise Level dBA F St Sd S e ey 2o

Fig. 5 Correlation between measured and Leq = Lmax + 10 log (8n/T) - 15 log ra 3

predicted noise level at 4 lines of
Kyungboo line.

not effect(6%6)

o . not effect(9%h
normal normal(14%6)
‘~ - very strong(44%) _ very strong(449%)
strong(37%)° %% strong(33%) ‘4
Annoyance Sleeping Disturbance
not effect(lZ%) o R
= not effect(24% . -very strong(24%)
i very strong(34%5) 4 A
normal(24%6) N H 3
7 4
1 normal(259%¢ ] st:mng(Z'I%)
strong(29%) B
Conversation Disturbance Concentration Disturbanc

Fig. 7 Impact of railroad noise at the wayside
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Table 5 Railroad noise standards in different countries for residential areas

Country Noise index Object Time 7(]1;:] Remarks
o Le = New & 06~22| 60~65 |
 Austria Leo-5dB altered line  |22~06, 50~55 Standard
Denmark teq New line 24 h gg Recomendation
France Lieg New line (TGV) 08~20. 65~70 | Recomendation
o New & e (505355)
P & (40~49)
L New line 1 06~24 68
ed 124~06! 63 Probosed
United Kingdom L | 85 Staﬁdaid
Lm“ International line | 24h 66
- ea 124~06. 61 o
Existing & New line ‘
Hongkong Liea {Planning for new 24h ; 65 Standard
Lmax . i 23~O7 ; 85
dwellings) o ,
New
Japan Emax line (Shinkansen) 70 Standard
i07~19 60
Netherlands Lieq New line 119~23 55 Standard
123~07 50 |
Leq . | 24h | 50~60 | .
Norway Lo Newullne 23~06 80 Rgcomendatlon
Lieq New line & 55
Sweden Lo  New dwellings 24h 70 Draft
r . 106~22. 60
| Swiwerend Uy p Newlne )Tl G0 | Standard
. 106~22° 45~50 | g
B 7USA o Lso - New line 122~06 55~60 i - ‘F%ﬁﬂ XH:‘I |
Washington DC ; Lea{1h) Existing line I 24 h”‘ 65~75l - 7Qrdinarnrcew

Adda A A 2gmel

Limax
o918 3k, dBA
n DR g A7tE AAte] £33 dig
T DA g AT, sec
Ta s 71EAR Y g ASAHES v

og714 285 & 10 log (8n/T)v AEZLES
=Z2A1ZHS e i Al¥A g 15 log r-v AF
ZHE el 99 A& EQE 8o e s
=9 AEA9 AEA9 AFABAE YDA Fig.
49} 2}

Wb A2 FLozRE 7.5 15, 20m A&l
A 7109 A& 9 o FA( e A#AAE 0.799¢]
3 Q&9 74.6%7F <i&29 3. 5dBAeldle
T3t

AR ME-F2 BEHA 79 A 20, 25,

32, 50m olAAE MM 1A1ZEESE SHF Lo &
A3 oA A AN FA¥ A DAY Lpax, T3
+ no #ANE &1 g}

Leqa = Lmax + 10 log (5n/T) - 15 log ra {4)

4 g BEYE 3t S7tEEEY AEA9 d3A
o 23 AAE Jehld Fig. 5% 2.

o] ol AAYAN 62 A% 59 2
#A#A e 0.966°1, HFA9 83.3%7F A5
+1.5dBA o[l ¥4 Ao

=@ Hde AS 7.5, 15, 25, 50m °1F3A
g A 1A T FHF Lot TLE oA A2
A S8 2t DAL Loax, 3T no] #AHE

Leq = Limax + 10 log (6n/T) - 15 log ra  (5)
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Table 6 Railroad Noise Standards in France.

Standards, Leq dBA

o Area Day(08~20) | Night(00~05) Remarks
Hospital 55 52 [ - o] 71&& TGV FgedH
School 60 943 79 UEEH A
Residential 60 55 - FA ALA G MABLSEE FA e
Residental in noisy (65 (57 65dBA o|ah 5 AZtel= 55dBA°]dtedof
area | L=

Commercial & Indus- 65
__trial area

Table 7 Rallroad noise standards in Korea Unit © Leq(1h) dBA

2000.1.1 | ‘ '
Area ~2009.12.31 | 2010.1.1~ E Remarks
|

06~22 | 22~06  06~22 | 22'06 |

Remdental Green land

Recreation Area, Within 50m

from Hospital, School,
Library

Commercial & Industrial area 75 70 | 75 | 65 i

S TR -« SO

i ' This is not applied to the

| station and will be appli-
70 65 70 60 ! ed to the steel bridge on
! + January 1,2010.

Table 8 Noise emission standards for 1nterstate Rail Carrlers in U.S.A.

Cla551ﬁcatlon Speed(km/h) Standard(dBA) 1 Distance ‘ Remarks
Movi 75 < 88 | | - CFR* 40 Part 201, DO

oving (I S | CFR 49 Part 210, EPA
Stati Idle 70 , M | - Effective

a 10n'Elry\Acceleratlon 87 ] |  December 31, 1976
"CFR . Code of federal regulations(@%#33)
ot} ¢ AL EdE Ftih8E AEFA % dF o Awst Fol g tislA FANE Bel ¥
29 ABHAE el E Fig. 63 2t} 2 Y, ¥4 ARl HLe 5Y, d7, =

12709 AZX 9} &3 ABAAE 0.9480] g g, eaERol, A9a, 2, w240,
3, A=A 9 83.3%7t dA&4el +£1.5dBA o]l dulz S99 47, olNole] ¥ FTF, vF9
¥ ot ZAAGo] N} Br2E 71F £ Aile Table

59 2o

37 EAg Folug =AP ol molA B wishpo] SUL HET 292
ARG agd Az T YA THFY orEdolNE HELgo TEAELSAY ¢
o/l olEES fiez 5614HNE F&9(random) &R om WAEA gn Rz WY |F

2 RRE RE5d o7 ¥Rl HE A
W e g EUR s Eago) M AT

o EEnEsy 71FHT 5dBA EA BAS ¥
A ZH (06 ~22A)) & 16)~]7]- Soxaen. W Az

e o) wAe Bdzh, S, gl 2 (22~06)& 8A7 Srtag=R A4 '45:.%: #
FEASte 4% ALE NELE LolRA Fig. 7 glsla, T2 73% st Az (08 ~2041) Rt Hh
3 2t} o] agoM HA giAE A= FUEL A& g0l 65dBA °l8t) Addle F7Hee%® 65dBA
Ax2 Lo ol nZHol H HEL FRY A o]3}, 65dBA °1”°‘ Age Tr/haS%E T0dBA
28 AsFen doe RAEe ¢ F ok oletz Am7IEE sl ¥ Jdom, IFY AH
HAarg=st ﬁ7}’\—°—£E Wiy Aesta, o
4. 2439 A Z J|E Bo| AL HuireEuwh $U3A AELSE #
834/srZLSNESBeE /A 7 E A5 F, 1974
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e 949 119 21¢9 &3 A 47322
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2000 1¥ 19%8 APy FELlF T3 (o
A HAHE A5 20108 1€ 1¥95HY =
g ¥y AL Ho Jdd. Bxas @
37150l AREA o} olAZAE FE AHEZA
Hol “Fe AMI|FE Fol #F AR F8E o
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do] F7taS %7t 65dBAE ZdstA &AM
E2%E 50meld ?—MEEEIHW OM %
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