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Abstract: To solve the problem of dynamic changes in
risk assessment of large-scale bridge engineering, the
structure-risk decomposition identification method was
used to complete the preliminary identification of risk
Beside the DEMATEL was

identify dynamic assessment risk elements, and the risk

elements. introduced to
element transmission network was extracted. Moreover,
Bayesian network and Genie software were applicated
together with the reverse reasoning and sensitivity
analysis to perform Bayesian probability calculation on
the risk element transfer network, for obtaining the main
risk element transfer chain and the key risk elements. This
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method was used to conduct the dynamic risk assessment
of the whole construction process of the Wufengshan
Yangtze River Bridge. The results show that 234 dynamic
104 key risk

corresponding main risk chains were identified in the

risk elements, elements and the
whole bridge construction. The probability values of “high-
speed railway driving safety”before construction and after
the completion of the main girder were found to be 0.065 2
and 0.009 1 respectively. The related key risk elements are
uneven settlement of caisson, linear deviation of main
cable and so on. The main risk chain is uneven settlement
of caisson —position change of anchor body —
displacement of anchoring system — deviation of main
cable line shape — uneven deformation of sling — line
shape change of main girder — insufficient smoothness of
railway bridge surface — driving safety of high-speed
railway.

Key words: bridge engineering; risk assessment; risk

element transfer; Bayesian network
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Tab.1 Quantitative standard of risk element impact intensity

IR TC R MR ik JiE A e =
KU TG RO T (0,20%] (20%,40%]

i 55 5255
(40%,60%] (60%,80%] (80%,100% ]

1.3 B TCieis M &gk

DRUBSE 0% 128 T A AR FH SR O 2 7 b
RKRMEHNE A TR 75 o RROC R TR AR
L G MTRRN 2 980 A 1) R HE SR I T KU
JUIE] 518 5 25 5 PR OC R HERI 22 S0 BT i
DA YRR TG 2 [ A s DK o XU e i 1)
VIR, , 1 S AR AR IR J3E 24 4 W XU T 2 [ ) 1%
B AR B A AU T 22 18] SE IR A G = AR ) B
WA B F AR L AR SE I, S M B
R B RTET 20, WKL IC @ % @ B IR E B
A — LS S, I E KURLTT a kT a K
DR 1 188 56 %, ISR AP B XU e A% 3 R . AR
FHIRLZRE 5 28 4 B0 28 XU e A% i W 147 188 1E 52
3, AR o3 A i v B 5 T DA TR AR,
456 TR B AU £ i A A A KRS e 22 18] B Bl s 5%
R, gt e/ it T v R 53R R i 14 KU 6 R A
Z A AR A 58 ) R 2 B T /- AR T 2 1
HRE B 1218 5 R B TR
1.4 ETF UM 5T M4 Y5 T B Zh &S T4 2

L I} 38 0 205 AN A R P R TR 1K A P AT .
A BB IATERAE 3 T XU 0 25 P PAG AR L )
XT38 W F) Br o DL 34 9 4% o 2 25 K 71 0
ERSROPITR o 2E R, DU 37 100 245 45 4y ol 4 R AT 1]
WL, 1 RN R LA R, A [ 3 7R 1 5 2 8] 1Y

PISRICA o A 1032 ALY A5 1) 140 0, BASCY A,
FORFA, T RFRGIR . DR 28 S HUR NS
T[] ARG 2R R R A 38 2R AR
FSCHAE RN o RS PPA rh L DU ISy P 454 222
PPN S PP STBUR LR Rt b i L]
AL B RO | I AME BRI A L LATE S 1] B A
i B DR A B (BB 0BT ) 3 B B 7 50, 20531 % XL
I8 7 1 328 00 Joe AR < 00 B35 L IS B 12 W R G
JAUBS: TC 73BT, S BRSSPl o TE 4 Y XU 3 25
PHEIREIE -

(1) DU Sy g 2 g o DR R ) ) JXURS: T8 1 3k I
R )R L DR 2R S 2 O AL i, ks XU e
A RNV 1 Do RN e S A R S e (B i
DU FAAE Y7 R AT N K AE FIRES . 7EHf)
SE DL -3y I 4 454 22 Jim ok — 2l DL 3T ) 2% 2
S50, BISR fige DU 307 000 46 oA SE AL A5 10 Se B Mt 5 A
ALTH A SRR . A RAF AR R R, v
BRI i M 28 2RO M (B 22 TR AU
VAL 22 R TRl 1 L R A R AT
SRAEAL, BRI B KU T R, LSRR 5
IGETT 45 R s is 7 A SR Bl N L F AT
i, 45 (O BB R AN R 1 TR BT A KU DA
& 1 ) Ml B % 38 P 25 {Guidelines for Tunneling
Risk Management) H1 () 8 2645 i il & “ AN A] g AR



W5 5 1 Jite

YA KT St T XUR: B Al 637

A AR ATHE ARATRE” 5 PE R S, 43 )%t
Ji7 “<<0. 000 3.0. 000 3~0. 003.0. 003~0. 03.0. 03~
0.3.>>0. 3" L2 Fl 12 “0. 000 1,0.001.,0.01.0. 1,
0. 9" HCME . VAR R & 58 VA S 9l k% 1
(IREZE OB, TR SE IR T 5 AR P,
P= Z - 2
o AT T R B 2 AR KU oG & A
WEREE 7 (15 FNE BoAMEREY0 1y rpoi.
AR S B T AT s AL TR [RPRAS B 715 45
b F R RS IR . TR SRR AT S
KM TSN K, Y M AT AT Y IRASR A R K
b F NARZS BIHEE Py o TRA N
>\ n,B;
Py = >~ (3)

=1

(2) DU iy o9 245 4 B 43T , A58 1 1] $fE 2 3 i)
R R AR AT o 1 e R T I R XU T
MRS . B DU BT I 286 5 TR A AR it
HC (=1,2,3), CHARE S A Cy Fl CuFRm &
HERIAR K ARZS  F T=Y Fl T=N 43 5| R T35 5
TAF RAFAR R ARDS o D7 000 45 v s 6 A
WER A AT AL SR PR T 79 UK AR
22, DTS XU 12328 19X 45 XU O M 58 A kA 7 Tt
S LA AT AR AS LA B R A HER U Y
THEFYREMRP(T=Y | C,=Y) F&mxDlnt
$07 190 245 i) A% 5 A A PR ARE 5, Rl ot 8 60 g e )
SBAGHERP(T=Y, C,=Y) 535 S e4HE
K P(C= Y)W AT

(3) 3 e 43, B BEYUN KBS TT AL et . )
FR NPT 8 T R AR MR 3 A AR A i
SRS AL 2 G JE S ME SR oA, AR L (R
NI RS . CIRBMERP(C,=Y | T=Y)H]
H G F Y IREETAE R P(C, = Y) 5 &%
P(T=Y|C=Y)REME T T Y IRELRH
R P(T = Y)W U AE TR

(4) BEURME ST , B SCE RUR: E iR DL - J6 )
2 ORI WAL T SCRAS AR A F15 BCRES 1
SRS AR RE R T XU T A 8 % s e H bR
TSRS T, T G T Y B AR i Uk
MR AR
P(C,=Y)=(|P(T=YIC,=Y)—P(T=Y)|+

|P(T=YIC,=N)—P(T=Y)|)/2P(T=Y)
4

2 HREIXREHZITETERE

2t T XU Sl A TPAT R Sl TEAS U ST )
A 25 RS VAR PR o 2. shAS KBS T i)
SETEGERMIAR 5 TR R 240 DT A Al B AT T
WBS-RBS J5 & 0125 KU Te iR 31, T2 w25 KU
JCIE PR, LT A KU TR ) 435 2R R i 2 1)
Ko a8 i T G0 KU 76 22 8] A8 S B R AT 1P T
PABFPEAL &5 S8 OB RS B, B DEMATEL 8%
VIR B HSE AR B, 25, R DEMATEL &
T XURS: T ()52 1 5, RIS 1) B2 e, LA B XU T8
(A s BE ML REL R BE N 8 171 % 00 28 XU 6 A
O BEHEATHE P A, DT 58 B Bl AT A IXURS: ST U
FE RS TC TR 485 5 B LI B A BT 1) B |, 25
ANTRL T IR G R I S 5 i 6 R A XU T A%
126 PO, ISR FH DL 7 X 2 g AR AR X LA | f J
ab DL P 7 D) T ) AL ) A P BR3P TR
JRUBS: 649 5 SE B MRS T SR R A, FR U
M RS O A5 s B AN AR XU T o PPA TR G
1R

3 Fi KT A MR T R Z0 75 3T
f

3.1 IiEENT

BRI UG L VTR MK 1 432 m, IEHE
F 0 18 A5 M (84. 0+84. 041 092. 0-+84.0+84.0)
m AUE T SN TA B R, AR AT , 7Rk 4 46
o R I S 8 LR R A . R AL B RE R FH DU
KHER, HRK 5820909 100. 7 m 72, 1 m, AR K
A A BE N ELAR 90. 0 m (BB AR /1 i b T i 2 5% [l 4
PGP KIERY . KM TIEHCR MU B R A5
LAY, BEK 65. 0~135. 0 m, MdLRG RS
W62 75, SR FH A A 161 398 0 9 T 31853 3] o S50 T
W21 F2 55 350k FHAN A TR e 1 T U R 2y | b 2 3%
R BER 203. 0 m, B EHEE N 191. 0 me K 48
KT AT R R A 22 R B (PPWS) 454, 4587
5 e HAR A 1.3 me KAF REFER TS
BAMTR AT X, e il T BEE 1 760 to KHFALIA
A BN 2 IR

FLE LRI RAFEE A Rk BT, pe e
SRR A AR N2 ) F R E SR
A RRZE i TR R Z B4 12, A%
TARZ B A KMt T 42 72 mp i I Bk ik 5 AL



638 [l o K 2 2 MCH 9K BE 2% O

%49 %

- [ W TR, W Kt
& [ AWBS RBSH AT RMHIE AR
% IM@E%%EW%,WE%%ﬁ%B|
% [ ETDEMATELEW:H ST LRSS |
%| *&E@ﬁﬁ%,%%ﬁﬁﬁﬁmﬁﬁ
|g%%ﬁﬁ%mEM@ﬁ%ﬁm|
5 |m@%ﬁm€ﬂ%ﬁ@%m|
% !%ﬁ%%\%ﬁmzﬁwl
ﬁ mw%mm mw%mw mw%m&
f e R || ST
wﬁ%@ﬁ m%%gm Am%%%m
WMRSH | | Koot Bt
E1 HREIRRSTEE SRR

Fig.1 Process of dynamic assessment method for

bridge construction risks
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Fig. 2 The elevation of the main bridge of Wufengshan Yangtze River Bridge (unit: m)
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Tab. 2 Results of risk element identification of main cable erection
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Tab. 3 Partial identified dynamical risks of whole bridge
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R1 VOO T B W 2 36.90 —36.90 R11 FRE S 106. 11 106. 11
R2 PO SR 6.87 6.87 R12 FH R T LI 22 341. 29 —341.29
R3 BATREA Y ST 7.81 7.81 RI13 FHRTE w7 47.59 47.59
R4 ANEE SR AR L 10.45 10. 45 R14 RIHH 2.03 —2.03
R5 FIEHAFIHFE 42. 56 42.56 R15 RS AT 38.21 38.21
R6 B AR 77.23 77.23 R16 TPl TR ILIR 83.67 —83.17
R7 i [ R Gew AL 98.47 98. 47 R17 F R 7 71.29 71.29
RS EE e s 9.81 —9.15 R18 it 1. 8 mAMARAE LT 1.86 —0.76
R9 AR B 7.64 —7.64 R19 BRBEMF IR AS 2 3.36 —3.36
R10 B v 106. 11 106. 11 R20 [ NN 38.40 35.69
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Fig. 4 Construction risk element transmission
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Fig. 5 Transmission network of key risk element
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Tab.4 Results of risk element probability calcula-
tion of cable strand erection

s RRMER OREEER | &S SRR ERER
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Tab. 5 Results of dynamic probability calculation
of partial risk element of whole bridge
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