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Investigation and analysis on noise levels in metro carriages in a city YANG Ying-hua, HOU Xue-
bo, NING Yong, ZHANG Xia, GAO Jian-hui, ZHANG Lin, WANG Kai, SU Jin (Shanghai Municipal
Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract:

[Background] A running metro train produces intense noise, which may not only reduce passengers’
comfort in carriages, but also adversely affect their psychological and physical health to varying extents.

[Objective] This study is designed to assess the noise levels in metro carriages and explore the
effects of passenger flow and station broadcast on the noise levels in a city.

[Methods] The noise levels in the carriages of 10 metro lines in the city were measured with a
noise dosimeter from 7:00 to 15:00 on weekdays from 15-28 November, 2018, and the equivalent
continuous A-weighted sound pressure levels (Laq) of total measuring time (8 h, from 7:00 to
15:00), peak (from 7:00 to 9:00) and off-peak (from 9:00 to 15:00) time, broadcast and non-
broadcast time were calculated for each line respectively. Paired t-test was applied to compare
the Laq between peak and off-peak time and between broadcast and non-broadcast time.

[Results] The mean 8 h Laeq in the detected carriages of the 10 metro lines ranged from 74.6
to 80.9dB (A). The mean Laeq of peak time and off-peak time were 74.7-81.1 dB(A) and 74.4-
80.8 dB(A), respectively, and no significant difference was observed between the two time periods
(t=-1.564, P=0.125). The mean Lae, of broadcast and non-broadcast time were 74.2-80.7 dB(A) and
74.7-81.2 dB(A), respectively, and no significant difference was observed between the two time
periods (t=-1.640, P=0.102).

[Conclusion] According to the exposure limit recommended by the US Environmental Protection
Agency and the World Health Organization, the risk of hearing loss is relatively low for the
passengers on the 10 metro lines in the selected city. Passenger flow and broadcast may not have
substantial effects on the noise levels in metro carriages.

Keywords: metro; carriage; equivalent continuous A-weighted sound pressure level; passenger
flow; broadcast
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Table 1 Eight-hour noise levels in metro carriages in selected city

. ke SNEMER BRNEREAE  BRNERSRIME
HRRIRS KR ER
& AR 8h equivalent Maximum Minimum

No.of  Detection

h sound pressure instantaneous sound instantaneous sound
metro line frequency

level pressure level pressure level
1 10 78.6£1.4 91.2#1.3 63.3£2.1
2 8 74.6£1.4 84.2+0.7 61.9+2.1
3 8 76.1+1.4 86.9+0.2 63.5+2.0
4 18 75.9£2.6 87.3+2.6 62.043.7
5 10 77.9+1.4 90.0+2.0 60.543.0
6 7 79.2+1.8 90.2+1.1 66.1£1.7
7 12 80.4%1.3 91.8+1.3 64.8+2.4
8 6 79.320.8 89.310.6 66.4£1.9
9 8 77.8+1.4 87.80.6 68.0£2.2
10 12 80.9+1.2 92.6%1.5 67.6£1.3
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Table 2 Noise levels of peak time and off-peak time
in metro carriages in selected city

Y B TUERTES
Bsme Peak time Off-peak time

No. of TR ER ERER KR EL EWER

metroline  petection Equivalent sound Detection  Equivalent sound
frequency pressure level frequency pressure level

1 2 78.5+1.4 3 79.4+1.4

2 2 74.7+1.1 4 74.4+0.8

3 2 74.9+1.1 5 76.4+1.0

4 2 76.4%1.3 12 76.6+0.7

5 2 77.0£1.1 5 77.4%1.1

6 1 78.5+1.7 2 79.8+1.2

7 2 81.1+0.9 4 79.7+0.1

8 2 78.3+1.1 3 79.5+0.5

9 2 79.8+1.1 4 79.4+0.5

10 2 81.0+0.9 7 80.8+0.4
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Table 3 Noise levels of broadcast time and non-broadcast time
in metro carriages in selected city

KRS RMRER IR R I B RSN AER
No. of Detection  Equivalent sound pressure Equivalent sound pressure
metro line  frequency level of broadcast time  level of non-broadcast time

1 10 78.5£1.4 78.1+1.3
2 8 74.2+1.3 74.7+1.5
3 8 76.3£1.7 76.1+1.3
4 18 75.7+£3.0 75.9+2.7
5 10 77.6£2.0 77.3x1.4
6 7 79.2+2.3 79.3+1.8
7 12 79.5+1.7 80.6x1.5
8 6 79.5+1.2 79.1+0.9
9 8 77.9+1.8 77.4x1.4
10 12 80.7+1.4 81.2+1.3
3 3ie
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