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Comprehensive risk assessment of ship collision with sea-crossing bridge

GUO Jian, HE Weichao

(Tnstitute of Bridge Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: In recent years, there have been lots of ship-bridge collision accidents around the world, especially large sea-crossing
bridges. Reasonable risk assessment of ship collision for sea-crossing bridges is an important guarantee for the safe operation of bridges.
Through the investigation and analysis of ship-bridge collision accidents in recent years, multiple influencing factors leading to collision
were determined and a hierarchical evaluation index system consisting of 4 secondary indicators and 18 third-level indicators was
established. Based on the Analytic Hierarchy Process (AHP) and the Entropy Weight Method, the subjective and objective evaluation
indicators were empowered to clarify the importance of various risk factors. According to the fuzzy theory, the risk of ship collision with
sea-crossing bridge was evaluated comprehensively at multiple levels. As an example of sea-crossing bridge engineering, with the ship
navigation statistics of a certain year, the risk assessment of ship collision with bridge for the Zhujiajian Sea-Crossing Bridge in Zhejiang
Province was carried out by using the above methods. The results show that the average risk evaluation value of the Zhujiajian
Sea-Crossing Bridge is 4.22, which belongs to the acceptable medium risk level. Relevant risk control measures are put forward.

Keywords : sea-crossing bridge; ship-bridge collision; analytic hierarchy process; fuzzy theory; risk assessment

AT JUAERE , T 1T VAR T 15 b X025 T AR i SRSy , AT Y 5 RO | 4 SRR W R ) DR 25 R B 1
AR EAR AR A O 4 AN SO AT ik 0 A 338 1 1 [ o 1T SR 17 00 A SR A 4 AP e R A T
RS I Z P B IR [, 28 23 B R B S TR B W 7 10 0% S0 S0 AT o DA B 1
AR SRR T AR KB DA, DR 0T IO R TR 5 G , DR IR S22 4xic o HUE A T T o0 B

H

W #5 H #1:2019-06-06
EE£WME . BRE LA (2018 YFC0809604 ) ; FE K H AR Fl2: k4 5 430 H (U1709207) 5 B &K A SR Bl # 54 L35 H (51578506)
EERE AN f(1973-) 5 WA SO T, 1A SO 18t | 30 D B T 7 R 5 9 i ¢ 8 il a0 45 458k O B 5

E-mail; Guoj@ zjut.edu.cn



126 L ERRE

LRI A SR R AT XU A 22 85 rP e T TS M A R Oy ), O L L TRz T iz LT 54
SR AL AT TS ASTRL 5 G 9% () AASHTO RLJEASE 2L B 225070 RIBAR (0. D. Larsen ) BRI 45 [ P 2 2
TR A0 2 1T AR 18] 43 A AR AL AR B0, e T B 264t T i — S MO S R B 7 et
TARIL BRVLAIEIEVE BT R 5 S 1 AR AR AT B e, R TR AT B KU A T VA R
ROTA AR s BIER AR BT —E By Al SEPE RIS I (BB AF e —E YA 2 | XI5 2 BB X N
PRI, 32 2 A AR A AT | R ATTHE R R T WE AR S R AR | TG 5T AT B XU A AR A9 I, ey
FEO 5 RS RM S 2 0 MERAE TK SCR R A DO RS B B0 A5 R R 7 At TR U XL 3 £
H R G LA A 2 ik 22 R A3 BT (RS s B2 L, OB 1A/ R
BT 55 G A XS PP A 5 7 T AR A2, AWV AS SR LU AR RIS R Sy TR 5%, M Al 4
BB R AT 207 T 22 )2 RS A5, 5 1T AHP 3257 KU PEAL AR AL | I 32 % AR Hh 45 D1
EVRIOACE (1 25 A R GRS WE RMW DCE AL A 1R S AR N8 A TG T | SR 12 4 B R P 43 #7
ML A 05 2, 1 KURITAN R by i BE SR I | 5 1 ABDRI A B HEA T KUK 25 BT BT R &
FIHE TR XU PP A 2R | RS AR SRR T AT BEA T B XU DA , AR A R 52 e DR 4R 1 Tl 5 it

1 A o RS 0 B

Xof FHREAT < A1 O Je XU, 23 A 2 R A7 KU DAy 19 28 — B B, 15 7 4 1 B A ] -3 50 9 Al 43 1) i
PR SR R P e S AR S AT T Z R, A 2019 4 2 A S8 LU TR SRR < A A 22 S
5210 Gwangan KA S5 2001 48 9 H L EE B M0, HiME 5 Queen Isabella 51 KM AHTE 1 ; 7
[ 2006 4F- 8 J , 1A 5246 5 1EAL T TR BEA TN 75 B8 AR AR R F 252008 4F 3 < B 1287
A5 AR A AT LRI S o T O AR XU, B e DR 3 R AR A T A L R R I K
BB R I B Z 4 05T ARIEETT A LT R SRR KA DX 2% 1 SR G 1
IR O, 45 H T O T AR KU Y52 PR R BAR TN E 1 s

| R 4 b7
[

SRR

i
il

=

2
E
i
i
IS

SEINEESE

+
Mk
g
HE
N
2

RN
SRR
FairE

BT RGOSR XU 22 P 2
Fig. 1 Risk factor of ship-bridge collision of the Zhujiajian Sea-Crossing Bridge
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Tab. 1 Index system of ship-bridge collision risk assessment
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Tab. 2 Risk evaluation criteria
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Fig. 2 Bridge map of the Zhujiajian Sea-Crossing Bridge
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Tab. 3 Index weight table
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Fig. 3 Risk source of ship-bridge collision accident
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Fig. 4 Comprehensive evaluation value of ship collision risk
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