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Abstract

With the process of urbanization and the rapid development of high-speed railway network, the
safety of platform passengers has received wide attention. The purpose of this study is to explore
the influence of the high-speed train passing through the platform through mathematical modeling
method, analyze the basis of setting up the safety line, and put forward suggestions to ensure the
safety of the railway platform. This paper studies deeply from three aspects of force calculation,
safety line setting and influencing factor analysis and proposes an improved Bernoulli model based
on regression analysis. In this paper, the average weight and volume of children, adults and the el-
derly at all ages in China, as well as the speed of the train, are analyzed with multiple linear regres-
sion as dependent variables, and the data are classified and processed. Then, the thrust or pull of
people at any speed of the train and any distance between people and cars can be calculated accord-
ing to the improved Bernoulli model. The maximum airflow force that passengers can safely bear is
determined, and a safety factor is introduced to consider passengers with different sizes and stabil-
ity. Furthermore, this paper puts forward the optimal position of safety marking under different
train speeds to ensure the safety of all passengers, and proposes the intelligent safety marking set-
ting.
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Table 1. Parameter symbols and meanings
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Figure 1. Air flow and pressure diagram
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Figure 2. Sample scatter plot
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Table 2. Multiple regression linear analysis

F 2. ZREVEALMSH

EVEES EVEER ol ipa i) 1A R 5 B AF X (A
B —0.6041 [-0.6889, —0.5194]
A 0.0009 [-0.0014, 0.0033]
B, 6.7221 [2.8316, 10.6125]
By 0.0026 [0.0023, 0.0028]
R? =0.9543 F =159.0702 P <0.0001 S?=0.0016
Table 3. Data processing of linear regression equation
< 3. MRS ERIRLE
E&E/(km/h)
AR (m3) & El(kg)
200 250 300 350
0.0125 16.8 0.103 0.162 0.233 0.317
0.0225 41.3 0.153 0.239 0.344 0.469
0.0265 47.8 0.171 0.267 0.384 0.523
0.0285 56.6 0.179 0.28 0.403 0.549
0.0325 66.7 0.196 0.306 0.44 0.599
0.0365 65.4 0.211 0.33 0.475 0.647
0.0425 69.5 0.234 0.365 0.526 0.716
0.05 78 0.261 0.407 0.586 0.798
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Force on a Person due to Passing Train
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Figure 3. Thermal diagram of distance between people and trains and train speed
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Figure 4. Wind speed and railway marking distance
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Table 4. Adult male and female weight railway safety marking distance table

T4 BEBHEMFESRBRREREERR

Ze 37/ (km/h)
5] &/ (kg)

350 300 250 200

YN 74.3 135 8.4 3.35 0

% FiE 72.4 14 8.85 3.75 0

R/MA 70.4 145 9.3 4.1 0
IEIN: 60.8 17.35 11.7 6.1 0.45

% FHME 58.8 17.9 12.2 6.5 0.8
w/ME 55.7 19.1 13.2 7.35 1.45

B FRAED, MRy 200 km/h B, ST R, 2 ATARER I LA EE R 0 Lo R, BT A
AR NEE N 1.5m; DUEHE, 7EZ558 N 250 km/h I, FRERH9B3E RN 7.35m; 244553 Jy 300 km/h
B, FREEMIAE 13.2 m kbs MZEHAE 350 km/h B, FREZRIAE 19.1 m Ab(H: 78 SEFRAIE HH A1 28 HE NSl £ i
LA F) 250 km/h, RAESL & NS,

AR R RN NFIBR L) LSS, @i FR T VRS B Bk 2 AR R EE B R AN 5 Fim

FFEAAS, SHFh Lok, fERESE 2580y 200 km/h B, 2 4Rk N B oA 5.7 m; DLILEHE, 784k
N 250 km/h B, ARERHTENCA 12.7 m; 2445380 300 km/h I, ARZERIAE 19.7 m Ab; 24 ZETELE 350 km/h
i, FRZENTE 26.6 m 4.
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Table 5. Railway safety mar distance table introducing weight of old people and children
F 5. SINZBANPNEEERBLREIREIBER

2235/ (km/h)
5 e E/(kg)
350 300 250 200
YN 23.1 18.1 12.4 6.7 0.9
% FiE 19.8 21.2 15 8.9 2.75
H/ME 16.4 25.6 18.9 12.1 5.2
YN 21.9 19.2 133 7.4 1.5
'S FME 18.9 22.4 16 9.8 34
Hw/ME 15.8 26.6 19.7 12.7 5.7
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