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Risk Assessment of Durability Failure for
Large-span Hybrid Girder Cable-stayed Bridge

LIN Jing, XIAO Rucheng
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: To construct a risk assessment system of durability
failure for large span hybrid girder cable-stayed bridge, new
definitions related to durability failure risk were proposed
from an assessment view based on the analysis of existing
concepts of durability and risk. Considering the long time span
of durability, risk factors which have long-term effect were
identified through investigation and consultation, thus the
durability failure risk factor database of large span hybrid
girder cable-stayed bridge was built. Combining expert
investigation method, fuzzy comprehensive evaluation method
and analytic hierarchy process, the fussy analytic hierarchy
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process based on professor research was studied to assess the
risk of durability failure. Introducing the analysis of
importance rate to risk assessment of durability failure,
durability failure risk importance analysis was proposed which
can assess the impact on top risk event of bottom risk factors.
Based on a certain Changjiang Bridge, the foregoing risk
assessment system was practiced and the feasibility was
proved, providing reference to security operation and

preventive maintenance for large-span hybrid girder.

Key words: bridge engineering; hybrid girder cable-stayed

bridge; durability; risk assessment; risk importance rate
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Tab.1 Different definitions of four fundamentals of durability concept

ARG
EFEXR 8] o] 2] [10] [11]
B ORHEAER  RHERER KB/ FENEE pTERIHRG SUERAE / SUERE [ FkA
wn mempem | GHBEBE SEHNEELLNE AR GRS WAEREL KRN EnBR
S R ) B e EARAMEE | RARRIEE *
s BBBEES BHWEME - SANKESEH AREAKRRE EREIEL ERARY/ » /
¢ sy WAL A mELE REAI R &L
gy BREAEE BREAEE VB GRORE  %E GUNEAN  SUENIE [ RMIREENE
: s s i WEK W/ T AVEATE b

BT HFFEE X B AR L5 B I )7 52 R
BT FARRR. b s AP B I (6] 5 BE R A A
W T DX T HA XU PPAG B, K “FE T & SO
F RIS L SR SEAALRE A 0 B 3R Hh B A A
ARG 0 A BE 25 1, B3 A0 P R AR A B
A R XU IR 5 R AN A4 7 T R 3“2 A7
R BALDRAG , 85 “ R XN A B TR E 5
PRMGEY RO, TRREMRFPER. BT TREXE

VAL B IR R — BN SRR A2 4, [R5 A WL
RAGBAL, K GRIFHERR” 2 S Z 2 VNS F .

28 ETR , AR SOR AN SR - G5 Bl R 7E
BT AAERR A B T T AR R B2 E AR
W RS RAPR ISR R P R R IE A R
MR T I RE AR L S VEAE RIS AE ).
1.3 TAMRMRERE XL

BEETIR AR 9 5 S, AT LABA R AT



366 H B K% %A RBER

ERRE

CLOTins 2R A 2R 350 X e —— 5 4 B A M A B
FHEERRA, BT T30 B THA R, 5323 B AR5
{5 PR S ANAL R PO 3R R 3 B PR S BUE ML
IR ER R T BRI 2 % A M FE AP EE R B9 AT RE
e X el R BB R B ZH

(2D T A A 2R 35 KL B R —— = B4 A Bk 4
FEBCHH 6 A AR PR Pl 1 W AL 74 B (5 N BB T 2
ZMEAE AR AT E R R, T i
THA LB H RIS, SRS AALRE B B 55 7 L.
TERUAI T o, — AR IR 2 R 3 R XU R

(3D T R A 2R 350 XL i A 36— AWk TR R 2
BB SR B BE T R R % 2tk
AN P ZER AT REAE.

(OWAHERBAB AR —A R EEER T

MR ARPEER, RZ2EMER
PEER AT AN BEAT 2 2 T SR AR 452K

2 AR XU IR IR A

U E , RERX B HE RN REZ S
M & AR 1 B 3R AR AT R VR A XU IR, (H R
AR B EAS B B B R 8. 8 X525
i T HR %2 2 XU PR A, 2= SCIR B BT A PS8 XU
AL MR B BEK K R SR R A
M T3 TR Az E G B b R A
SR X B R IR AT IR B, X RS B iR
ERFHIFE IT EHT I A RXERKE M,
PNEE-SIS: 0 SR LN R ey g g
AATTTERB] T KUK IR, WL 2.

R Z UL R O THREMM B R Z 18
KROS5 B AR AR RO IR R E S, ol
BE P ESE W REE R T RSN, B R AR AT
IR PR TT 2R A G 32 J130 40 i KUK IR @t T3
TP AN & B G5 TR 5 R B AR A 0 5 I
FREKMFE 2 BEERPBRINERBEN R
s 242 DR 28 X 4 4 T A e ) 32 D AR A S 77 . TR o
ERHERIBA XML,

3 MWAMRIKEIEMRTTE

PG KUK 2 7 v, Bk B AT LA AR 4 26 5
Mo 7 ik (R A ik RBAE ARG R ik
) HEBSITE (ERRE FHRES  ER
G IT ik BRI R R PSS aaihik

(BRI ROE ERIHEHBARIE ).

AICR AT & Z A& BRI R R ik, B
BB IE B R EAEM S S IPHIE SRS
k. BW AT HTIE BB S X & 2% i XU, 3 ¢ 4 S
TR WG AR SCEE %07 IR L RS R 5
RHALBF R AP 2% 30 KU (R 28 R AR B, £ R 2k
HTREBEEMNAEREBRH AESITERAE
ARSI R XSRS R MK E LT RN E
SRS BB 7R AT T A RIS 2 M 1) B A SO 3 % vk
BRAS DR 9 F) XL G ABE = A5 K B VETR. BRI ER 5 0F
Sk AR B 19 77 Y5 23 A KU R 2R X R GE A 2 i
FREE, & BHIAL 0 T A SRR R 2R ) OC R SO s
SCHES T R B R T4 TR 2R XU 25 A R 4 2K 9
RBE. ZTEFELERN .

(DX RS FFHAT IR R G 7 B R LA RE
ELAR S b XU A8 0 45 2K B9 7R B, 7 R XL Y
A E SRR, i 1 PR

( BwE (— weE sz zt—{ ez (
1 ¥

v
ETIN R
I B ( kiR z )
FHZ C
v ZamExD| |(@HEh )
EN e .
PEE ||| (i s 5
RE G
w?;;m (e y)

E1 ARERARSNHEHAERHENEEEEXEE
Fig.1 Hierarchy model for durability’s failure risk
factors of large span hybrid girder cable-stayed

bridge
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Tab.2 Durability failure risk factors of large span hybrid girder cable-stayed bridge
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Fig.2 Risk assessment method of durability failure for

large span hybrid girder cable-stayed bridge
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Tab.5 Durability failure risk score and rank of

each component and whole bridge
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