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Exposure to Noise on Railroad Operators
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ABSTRACT

Personal noise exposure was assessed in railroad operators working in 40 operation units including the Gyeongbu line,
Honam line, and Janghang line between 2004 and 2006. 8-hour TWA were assessed based on the MOL (Ministry of
Labor) guideline on noise evaluation, and 17% of these measurements exceeded 85 dBA while 70% were over 80 dBA.
When the ACGIH TLV is adopted, 40% of measurements were over TLV (85 dBA). The noise exposure risk of railroad
operators was higher for diesel locomotive operation and longer operational distances; in addition, the risk was higher
for passenger car operation compared to freight car driving. Given that in Korea, over the past 30 years diesel loco-
motives have provided most of the railway's motive power and that hearing protective equipment is not likely to be used
by workers during operation, railroad operators are at a high risk of noise-induced hearing loss. The result of audiometric
test among 568 railroad operators showed that 32.6% of those tested had a hearing threshold shift of more than 40 dB.
In conclusion, this study calls for more fundamental measures including noise control countermeasures within the oper-
ation areas, development of equipment that generates less noise and adopting limitation on the operation distance for

a work shift.
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Fig. 1. Simple diagram of noise monitoring strategy.
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D :Dose to monitoring time, %

C,: Total time of exposure at a specified noise level

T, : Exposure duration for which noise at this level
becomes hazardous

ER

Log2) (Q LT )

L = CL+(
e = T 10

Lavg : Time-weighted average sound pressure level to
monitoring time, dBA

CL  :Criterion level, 90 dBA(MOL) or 85 dBA
(ACGIH)

ER :Exchange rate, 5 dB(MOL) or 3 dB(ACGIH)

D :Dose calculated by equation 1, %

CT :Criterion time

T  :Monitoring time

ER D
8hr—TWA = CL+(ER) . Log( -2 3
r +(Log2) g(IOO) )
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8hr-TWA : 8hr-Time-weighted average sound pressure

level, dBA
CL ; Criterion level, 90 dBAMOL) or 85 dBA
(ACGIH)

ER : Exchange rate, 5 dB(MOL) or 3 dB(ACGIH)
D :Dose calculated by equation 1, %
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Table 1. Summary of noise monitoring results

Ve - AYE

Operation  Monitoring ~ Work Time/Shift (min) Lavg(MOL)(dBA) 8hr-TWA(dBA)
Variable Distance” Time . .
(km) (min) Total Operation Total Operation MOL? ACGIH®
Number 39 40 40 40 40 40 40 40
Mean 4356 915.1 940.9 426.0 76.9 82.5 81.3 83.8
Median 474.0 841.5 849.0 438.0 76.2 82.5 81.8 84.0
SD 210.0 297.4 3159 1204 44 4.1 4.0 3.0
Min 62.4 483.0 525.0 200.0 66.6 68.7 67.6 76.0
Max 883.4 1412.0 1493.0 680.0 84.5 89.5 86.4 89.2

1)Operation distance :

Total number is 40 but one data is missing.

2)MOL : 5 dB exchange rate, 80 dB threshold, 90 dB criteria on § hr.
3)ACGIH : 3 dB exchange rate, 80 dB threshold, 85 dB criteria on 8 hr.
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Fig. 1. Distribution of noise exposure level.
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Table 2. Corelation coefficients among variables effecting noise exposure

Operation Total Operation  Lavg for total Lavg for 8hr-TWA  8hr-TWA
distance ~ worktime time worktime operation ime (MOL)  (ACGIH)
Operation distance 1
Total worktime 0.29 1
Operation time 0.75%* 0.60** 1
Lavg for total worktime 0.31 —0.46%+* -0.12 1
Lavg for operation time 0.11 —0.20 —0.29 0.88%* 1
8hr-TWA(MOL) 0.52%* 0.11 0.24 0.83%* 0.86%* 1
8hr-TWA(ACGIH) 0.35*% -0.03 0.09 0.86** 0.88** 0.94%+* 1

* : P<0.05, ** : P<0.01.
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8hr-TWA(MOL). dBA

y = 0.8794x + 7.1881
R=10.68

% 7 el 81 <] 85 8 8 o <) %
Equivalent Sound Pressure Level in Operation Room, dBA

Fig. 1. Correlation between equivalent sound pressure level in
operation room and personal 8hr-TWA exposure to
noise.
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Table 3. Equivalent sound pressure level in operation room by

variables
Variable N Mean+SD  P-value
Season
Summer 59 843+28 0.708
Winter 27 84.5+2.7
Line
Gyeongbu 36 85.6+3.0° 0.001
Honam 20 82.8+1.8
Janghang 16 83.5+2.0°
Gyeongin, Gyeongui 14 84.1£2.7°
Rail car
Freight 14 83335 0051
Mugunghwa 53 84.9+2.8
Saemaul 19 83.5+1.8

Motive power car

DL 7000-7200 29 85.7£3.2*  0.003
DL 7300-7500 34 84.0+2.6®
DHC 18 83.3+1.5°
EL 5 82.1+1.6°
Total 86 843x2.8

a and b are Duncan's constant from the analysis of
homogeneity.
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Table 4. Characteristics of motive power car selected in this study

Classification Type Pulling Capacity (Hp) Weight (Ton) Service Life (year)
Diesel Locomotive 7000~7500 3,000~3,300 118~132 25
Electric Locomotive 8200 88 30
Diesel Hydraulic Car PP(Push-Pull) 1,525~1,980 69 20

(locomotive)2 TEEM, AM8sh= F8o] Tl 4%
)& 5 2Hdiesel rail car, DRC)S} T A 7] &2k (diesel
locomotive, DL)2 78313, o] A7|o|H A7|F
Z}(electric rail car, ERC)$} A7]7] &R electric
locomotive, EL)2 E53H}. 20058 =FA|HH o 2]
3 £ Xge @A 232 AV|TArE F50]
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U3\ S
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=R P A R = B e 1 o g I B e g R R )
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A FFo] B3 A% o] F FAo] st

YA F5 uet 28 5 AU NN wABE
= B AT Hag 23 Table 33 20]
T 7)1BAHDL) 7000-7200 F2lo] 857 dBAE 7F¢
EQtom, thg o= DL 7300-7500 2jo] 84.0 dBA,
Aule 3ol o] REE push-pullPP) Fefe] tjaAgty
7}BAHDHC) 83.3 dBA(80.2-85.5), 222l A1y 7]
7192HEL) 82.1 dBA(80.2-83.8) <=o|th. E-4AHEA
A7} 82 25 A LS5 EAZOE &
23t Ao)E YepY e, 53] Ydr|dxk= DHCS
EL¥} vlwate] folsiA &4 veisth
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A&l AF, A, 93 7, 5894 57, &4
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E7F &&= 7F & 9%E vRe Hee 594
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ZHA 58 34 Od rExEge tddet
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At
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Table 5. Result of multiple regression analysis between equivalent sound pressure levels and effective variables

Non-standardized coefficient

Standardization coefficient

Model Variable t P-Value
B Standard error B
1 Constant 86.7 0.7 125.3 <0.01
Motive power car” -12 0.3 0.4 -3.8 <0.01
2 Constant 85.1 1.0 86.4 <0.01
Motive power car -1.7 0.4 05 —4.6 <0.01
Rail car® 12 0.5 03 24 0.021

1) Motive power car : DL 7000-7200(1), DL 7300-7500(2), DHC(3), EL(4)

2) Rail car : Freight(1), Mugunghwa(2), Saemaul(3)
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Table 6. Result of audiometric test for railroad operators

9]

Agle

<! 159

e
At

Hearing threshold at 4,000Hz > 40 dB

Age Number Left ear Right ear Left or Right ear
% % N %
<35 47 2 43 1 2.1 2 43
35-39 58 13 224 10 17.2 16 276
40-44 183 43 235 39 213 55 30.1
45-49 159 45 28.3 47 29.6 66 41.5
50-54 101 25 24.8 31 30.7 36 35.6
55-39 36 12 333 12 333 15 41.7
260 2 1 50.0 1 50.0 1 50.0
Total 586 141 24.1 141 24.1 191 326
o2 & dFelxe 23RS N8 B de &F =2 FEH QA9 dx Y SXHYEY Ay
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