.\_\L' \ ,l_\|\
B - 2536 % 2 58 20234 10 A < ERRY <

doi: 10.3969/j.issn.1672-6073.2023.05.006

X F AR -VIKOR &34 5k
P & W& T A

M 3, B4Rk
(R T B B ReHE 2B, T &REEK 526100)

& E: 1 b TR Mk ik P Y SO R AR, RS T AL A IRA-VIKOR [ b2k 5l iy 57 U VP Al o B
dg, MHBERIEFERIE Ol PIKAE D) HEKBE . RABIHU 2 A8 5 AN T, WENKITEN IR ER; KRG,
P ZRS AL, 2R HTiES CRITIC TR A E ST AL A HJ5, M VIKOR FikMFIaifE,
SE A Y B RS P 2 K TR ST AT S T M Ak 13 5 R Mk St 1 PN 5 U VP A o, 75 5 gk
7 P 5 A 5 20, 4 SRR3R A R ot A T P9 B v AR KT, IR e A B R O, PR 2 R Ak R (¥ e 4
B SINEN PG E5 I 5 SEBR IS DUAHARE,  hy gkt P 57 XU VA S A — o 6 g 2

KHEIR: HhEkuh: MEY; KESTEM; VIKOR; 4-&KGE

FESES: X915.5 XRRFR SRS A X EHRS: 1672-6073(2023)05-0038-06

Risk Evaluation of Waterlogging in Subway Stations
Based on Comprehensive Weighting-VIKOR Method

CHEN Zi, MA Weiliang
(School of Intelligent manufacturing, Guangdong Polytechnic College, Zhaoqing, Guangdong 526100)

Abstract: To effectively prevent and reduce the occurrence of waterlogging accidents in subway stations, a risk evaluation
model for waterlogging in subway stations based on the comprehensive weighting-TOPSIS method is proposed. First, the
evaluation index system for waterlogging risk in subway stations was developed and consisted of five aspects: rainfall, water
retention capacity, drain capacity, safe evacuation, and safety management. According to game theory, the weights obtained
by the AHP and CRITIC methods were optimized and recombined to obtain a comprehensive weight. Finally, the benefit value
of the VIKOR method was applied to determine the waterlogging risk level of a subway station. The model was applied to the
waterlogging risk assessment of Guangzhou Metro Line 13, and the waterlogging risk grade and ranking for each subway
station were obtained. The results show that the waterlogging risk level of Nangang station is high. Targeted measures should
be formulated to ensure the safe operation of the subway station during the flood season. The evaluation results of this method
are consistent with the actual situation. Therefore, a new method for waterlogging risk evaluation of subway stations is provided.
Keywords: subway station; waterlogging; risk assessment; VIKOR; combined weight

WA Bk, IR gikad feEaeEbar i, iR ECRMZTR, kit
VAR, ARG R Bkl s TR B R A B RS VAL, 6Dkt

ks B#A: 2022-11-10  fEEIB#A: 2023-05-06

E—1EHE: A, B, ML, #F, TERRLRELTIREEE, czi826_1@163.com

BEWE: I REAR SRR T IR £ MW B (pdjh2021b0595)

IR BRE, DEK. ETEHEBMN-VIKOR fythakih i KBS TRME[J]. #ikiE, 2023, 36(5): 38-43.
CHEN Zi, MA Weiliang. Risk evaluation of waterlogging in subway stations based on comprehensive weighting—VIKOR
method[J]. Urban rapid rail transit, 2023, 36(5): 38-43.

38 URBAN RAPID RAIL TRANSIT



PrF T IE E w arE RE EE R L.

FURT, VF2 g ot ikt W Esdttr Tkt £%
IR PIBLF e R A (PSRN 5 Tk, #y g
A 23 B N PN PG S PE VPN R s RSP &
ARG L ) Space-L Jy ik, X 3 17 2 JLAL I N 95 i
SSYEREAT 00T S A XS A R, X Rk
P LR AT DRSS T AL s LYU 25PL 1 2 Ik oA
AL R BU(GIS), PRI RGN 57 A
K; WANG S5UBEFROMZ o bTids, $2 Tk R
LN BT RS PPAG 10 A R ORI R A R AT
SXof 25 Y 300 TR b Akl A ) 7 07 AR EA T VP AR o R
B A TR AN BRI 55| N Hl ik oty P 355 DXL T Ay T e 2 G
W, B T B R, (BT RARAE e £
hFEAGE, VPR FRRIERCEAA R, AR
TR PER .

ik, ABEFUE S SRS A RS
KEWEZFTFB, MR A, A B5 R
B VEFRRRA R BRI HIESRIR AL, 454G AHP LS
CRITIC ¥, 132|285 ; FIH VIKOR £ THH %M1
Pl O BEARRAE . BRAERRI 35, IR PP &S

B FHEIIK-VIKOR HIH 5 70 5 K8 1%

o WUt E N RSB, B T R EFIECR,
A R RN s ek il P UG R i 2 %
1 fabsfkREHr

TR SEREATRARA R, 0 HEkRG A B
RS SFGLVTAL DGR, o EHSEMVE i &5 R n] EPEA
HERTE . ABFFTLL (VR B THRINE) (GB50157—2013).
CEANHEK T (GB50014—2006)3EH (1) 545 A
Mt 227 MRkl N 355 < S A0 AT TR Y A DRI, A
MRS BN TS O PA7KBES S HEKBE S S AR 22
AEHL S ANTTTH, JEH 18 AN R M H Bkl P 7 XU TR
=L T A A GBI (=g AN ey T (E R S NN e R
By FASTLFERRENFE R E BN RS BT FR i o AT
Kk, VP FRARRI N 4 N g, SN
v={1, I, I, IV}, Z5I3nRss. SR,
PSR g AR, e R A R S e PEFR bR
T I T A SR (7.5, 101 (5, 7.5]~ (2.5, 5]
(0, 251 FIOr 7k, 3 BN T G T A
AU« TITER XGRS R IV 20 iy AU, ER % SRR S B A
BURAE, EARVPN RS AR bt e 1 Fior.

F1 HEKIEAFH R IEIR S RIRE

Table 1 Grading standards for risk evaluation indexes of waterlogging in subway stations
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Figure 1 Diagram of distribution of stations
in Guangzhou Metro Line 13
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Figure 2 “5.22” Accumulative rainfall distribution

for Guangzhou Metro Line 13
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Table 2 Index data values of six metro stations
in Guangzhou Metro Line 13

Xi 388.5 315.5 345.3 225.5 288.5 309.6

X2 75 65 63 45 48 42
X3 5.2 4.9 52 7.5 5.5 7.4
Xy 7.5 7 6.8 7.8 7.1 7.5
X 35 35 35 35 35 35
X 7.2 7.4 7.3 8.4 7.4 6.2
X7 4.5 4.5 4.4 6.6 53 43
X3 6.8 7.6 8.5 7.6 7.9 8.5
Xo 16.5 15.1 12.5 12.6 10.2 11.2
Xio 7.4 8.5 8.2 7.4 7.1 6.8
X 488.4 754.5 543.3 150.4 264.4 224.1
Xz 8.6 8.8 8.9 8.4 8.5 7.8
Xi3 8.7 7.5 8.9 8.8 7.8 7.9
Xis 1.5 1.5 1.5 1.5 1.5 1.5
Xis 3 4 3 4 3 4
Xis 6.5 7.4 6 7.5 4.8 5.8
X7 7.2 6.5 6.7 8.6 8.4 6.4
Xig 7.4 7.5 6.8 7.7 7.7 6.9
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Table 3 Comprehensive weight of the assessment index
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RE BRE RE nE BRE RE
Xi 0.111  0.107  0.109 Xio  0.066 0.045 0.054
X5 0.094 0.084 0.088 X 0.073  0.062 0.067
X; 0.074 0.102  0.090 X,  0.009 0.013 0.011
X 0.068 0.052 0.059 Xi3 0.008 0.016 0.013
X 0.041  0.03  0.035 Xis  0.012 0.022 0.018
X 0.075 0.084 0.080 Xis 0.056 0.034 0.043
X; 0.055 0.032 0.042 X 0.063 0.075 0.070
X3 0.051 0.063 0.058 X7 0.034 0.042 0.039

Xo 0.065 0.075 0.071 Xis  0.045 0.062 0.055
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Table 4 Evaluation results of critical samples of risk
grade of waterlogging in subway stations

P55 28 S; R; O

I (IR 0.231 0.035 0.278
11 (AR R ) 0.430 0.046 0.427
TII( ¥ R Fe) 0.668 0.068 0.646
V(& R %) 1.000 0.109 1.000
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Table 5 Evaluation results of waterlogging risk

otk sk S; R; o) T 55 25
# i 0.437 0.094 0.650 v
A 0.417 0.076 0.559 111
=pad 0.429 0.083 0.598 111
G 0.314 0.054 0.407 II
B 0.399 0.070 0.520 111
L 0.393 0.075 0.540 111
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Table 6 Comparison of different methods for risk
evaluation of waterlogging in subway stations
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