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Study on Risk Assessment System of Rail
Transit Civil Infrastructure Based on AHP-
Entropy Method

HU Shuchuan, LI Haifeng, LIU Wanyi

Abstract To accommodate data of rail transit civil infra-
structure equipment damage inspection and settlement monitor-
ing into the risk assessment system, the civil infrastructure
system is split into three substructures: track, tunnel and
bridge. The individual risk factors of each substructure are ana-
lyzed. Deduction standards are determined, and rail transit civ-
il infrastructure risk assessment system based on AHP-entropy
method is established. The system refers to professional opin-
ions to calculate AHP weights as main weighting values. On

this basis, continuous monitored data are collected to calculate

entropy method weights of some assessment factors, and com-
bination weighting method is utilized to mix both of AHP
weights and entropy method weights as final evaluation index
weights for each assessment item. Taking the monitored data of
certain metro line in 2013 and 2016 as an example, civil sys-
tematic risk in different years is assessed and corresponding ad-
vice of maintenance is put forward. The analytical result dem-
onstrates that the assessment system can provide reference for
operation safety risk assessment for other rail transit systems.
Key words rail transit; civil infrastructure system; risk eval-
uation; analytic hierarchy process ( AHP) ; entropy method;
combination weighting method
First-author’'s address Key Laboratory for Road and
Traffic Engineering of Ministry of Education, Tongji Universi-
ty, 201804, Shanghai, China

ST il B A b R A B SR R
TR, TP AL & 2 0 B k26 5 09 2R 48 XU 25 40
H AT X838 22 38 4k I R 40 KU DA 9 A G
WFoE i 2, (B R Z A% B — A 21 R L
I A BT XU A B = X 4% S Bt B A 1Y
PR, #F00E (RS A R 45 R & AR it
BUAG 1 AR DF-At 44 28 TG 32 ) A 3 0 5 5 o 1 3
iz 75 AR 1 e B AR, B TSy L3R 9 I3 S ik
L,

F T30 22 38 4k b 25 1 A 1 405 0 B A o
AN, BA B RO B T b (I B il 4 ) 1Y £ 22
WA 053, BA L BT i 8 br (iR &
S5) 1 EZVE T O T A A o 22 SR R
SAEME . SCHER[1-2] SCHRL 4 )X 2 Fh B #E 17 85
Jei , FVIKT = e 1932 8 2 A R R T IE AR, (H X

= WL AT BHEHI I F (2020C35089) 5 5% 24 i Bk 435 H (2021AZ30001 )

.74 .



LERIE 0T AN ] - At it i 18] £ 5 30 28 5 A KU 23 B
D o ARSCERG 5 IR HUIE B E R T A5
ARSI A TR A £ 0 46 A, DASHI S S7 85k ¢
S BTSSR B R e )N R 2 iy i

1 HEXELERGWEEREEE S
i #8318 S 8 I H A 58 35 1 L R 4

DR E ), P I A SR R BEAT 1 15 45 K A5 Ty
2, FLHER AT SE B dla 128 rp 2% JE 0540 9 AF BE G 1T 4K
3, S H AU AL AR

AN 1 7, B0 S0 1 R G R KU PTA 1
RIEH— 2 LA A PUE BEIE M 3 APPAG 145
F, 25 F 2R T35 )2 A PPAL 0 H RS = 2R
PG FEAR o

*1 HETELTZREHREITGE RIS

Tab.1 Risk assessment system index of rail transit civil infrastructure system multivariate data fusion
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Fig.1 Calculation process of rail transit civil infrastructure

risk assessment system based on AHP-entropy method
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Tab.3 Inspection result of weight values based on AHP method

NS IR T =Y N avg(A) Iy Iy Icgrr
Al-Bl ,A1-B2 A1-B3 Al-B4 4.03 0.010 0 0.90 0.011 1
A I H A2-B1 ,A2-B2 A2-B3 3.02 0.009 2 0.58 0.015 8
A3-Bl .A3-B2 2.00
i A A2-B2-C2 . A2-B2-C3 . A2-B2-C4 3.02 0.009 2 0.58 0.015 8
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Tab.4 Final calculated weight values of second

layer assessment items

PPATE S ;i
Al-Bl 0.47
Al-B2 0.10
Al-B3 0.16
Al-B4 0.28
A2-Bl 0.17
A2-B2 0.44
A2-B3 0.39
A3-Bl 0.25
A3-B2 0.75
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Tab.5 Final calculated weight values of third layer

assessment index

VA b Wy jj We jj wjj
Al-B1-C1 1.00 1.00
Al-B2-C2 1.00 1.00
A1-B3-C3 1.00 1.00
Al-B4-C4 1.00 1.00
A2-B1-Cl 1.00 1.00
A2-B2-C2 0.17 0.05 0.10
A2-B2-C3 0.39 0.10 0.22
A2-B2-C4 0.44 0.85 0.68
A2-B3-C5 1.00 1.00
A3-B1-C1 1.00 1.00
A3-B2-C2 0.33 0.30 0.31
A3-B2-C3 0.67 0.70 0.69
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Tab.6 Length and substructure of assessment

case line sections
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Fig.2 Risk assessment result of case line intervals in
2013 and 2016
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