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Abstract: The subway is an important part of urban rail transportation, and the noise from the subway
platform has an important impact on the physical and mental health of passengers. Taking the Hefei Metro
Line 1 as an example, this paper specifically selects subway platforms of three typical spatial types, including
underground side, underground double island and underground island, as the research objects, by means of
noise measurement and questionnaire survey, the noise satisfaction and comfort of each type of noise are evalu-
ated in different periods of subway operation, the effects of gender, comfort of each type of noise and platform
noise on passenger noise satisfaction are respectively investigated. The results show that there is no significant
difference for gender in the satisfaction evaluation of subway platform noise. During the rush hour, the main

noise elements that affect the subjective evaluation of platform noise satisfaction are the announcement sound of
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subway platform, whistling sound of subway staff, train arrival sound and train departure sound. There is

a strong negative correlation between the subjective evaluation of passengers’ satisfaction with noise and the

platform noise. The higher the noise, the lower the satisfaction. The threshold of subway platform noise when

passenger noise satisfaction is acceptable is 74 dB(A) in rush hours and 67 dB(A) in off-peak hours This paper

can provide scientific reference in the noise satisfaction evaluation of urban subway platforms and their space

structure layout.

Keywords: Subway platform sound environment; Subjective evaluation; Comfort of each type of noise; Noise

satisfaction; Noise
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Table 3 Multi-point noise measurements at

Hefei South Station during off-peak period

(%4z2:dB(A))

Vmﬂﬁ LAcq Lmax Lmin LIO L50 L90

1 72.9 83.8 51.6 79.0 624 58.1
2 72.7 82.8 58.1 77.8 66.2 617
3 73.1 83.2 55.8 78.0 64.6 57.8
4 71.5 83.0 52.0 77.5 60.7 57.7
5 73.0 83.7 58.3 789 659 604

6 73.4 83.7 55.8 79.4 618 59.1

x4 FSIERAR B RIF IR A EN SN E SR
Table 4 Multi-point noise measurements

at Zi Lu Station during off-peak period

(#47:dB(A))

Ml Laeq Lmax  Lmin Lo Lso  Loo

1 62.2 80.0 52.8 66.4 579 55.3
2 64.1 75.3 48.5  69.2 56.3 52.2

3 62.7 79.1 478 68.5 544 510
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Fig. 2 10-minute sound pressure level range in

three stations
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Table 5 10-minute noise measurement results

of the three stations
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Fig. 3 Subjective evaluation of satisfaction with

the sound environment noise at subway stations
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Table 6 Effect of gender difference on
noise satisfaction and sound element com-

fort evaluation

% % Pl

Mkl & FEA ISR E A 3.079  3.126  0.705
Mgkl & AMITULIE S ETES 2,763 3.038  0.036*
ksl & MITEM TGS  2.868  3.029  0.123
Wk & IR EEERE  3.044  3.160 0.323
MR TAE AN AR PR ETIE S 2.825  2.777  0.920
MU (Rif A ) Mo 75 47 338 2.605 2.529  0.501
B 2R 4 3k 75 T 2,912 2958  0.617
Bl 25 H il 75 A 2.798 2971  0.156
FERLI IR0y P R I 2.632 2.727 0573
HLBRIZ AT P AT IE 2.807 3.105 0.023*
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Fig. 4 Evaluation results of the comfort of each

type of sound element
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Table 7 Correlation analysis of station sound environment noise satisfaction and

subjective comfort of sound elements

U I [l s

Spearman 5% &% Pia Spearman H5% R %L P1E
Mkl & N ATUEE 7S ATE 0.287** 0.000 0.138 0.073
kG & NATTE IS S R B 0.254** 0.001 0.192% 0.012
MR & ) R SR ATE A 0.458** 0.000 0.107 0.164
MR AR N DI 75 AT E 0.401** 0.000 0.257** 0.001
BUBE (A5 ) 1 75 A7 3 i 0.244** 0.001 0.141 0.067
) 25 ki 7 Y IS 0.482** 0.000 0.216%* 0.005
B2 il 75 A 0.483** 0.000 0.177* 0.021
FERLI T (RN 7 7 3 B 0.382*%* 0.000 0.076 0.326
HBRIZAT PR IE 0.269** 0.000 0.245%* 0.001

VE: FF ORAE B (W) A 0.01 AT, A CHER % FoRrE BASE (O 4 0.05 KT, F Kt 5.2 .
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Fig. 5 Regression curves of sound environment

satisfaction and noise in subway stations
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