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Fig.1 Safety evaluation model
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ik 10 cm. 37 HEAR 00 B A 52 5F. 76 5F R4S U AN ST
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Fim. BES RPN RTLIE S, &M ik
MREBE IR ERIBRT AR ITFNHER
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HREET, TR A5 RS AT S.
2.2 FTELEMEHEARREHEH

MERERAFAFREHATHT , BUSHR
HREEMMEARBHE T REPHOARREK
MAKMREEE, BEANROREN WERER
R REZLHTFRER, X C B EXTHE
BR2ETEXMHEMNEES#TERES, BB C-

B2 HIHERE, IR 6 BiR. RE R\ EELH
RENHGHNEXBREMER B EEHEAE
FREMFALERIME T FR.

21 D-CliyiFHER
Tab.1 D layer on index faces( Cl) judgment matrix

LEEH D3 D2 D1 WE

D3 1 1 5 0.480 6
D2 1 1 3 0.405 4
D1 1/5 1/3 1 0.114 0

#*:A,, =3.0,C.1 =0.01,R. L. = 0.58,
C.R =0.02<0.1,ZETEL—HHERR.

22 D-C2HRHAERE
Tab.2 D layer on index faces { C2) judgment matrix

THREH D3 D2 D1 nE
D6 1 3 1/3 0.258 3
D5 173 1 1/5 0.104 7
D4 3 5 1 0.6370

A, =3.0,C.L =0.02,R L = 0.58
C.R =0.03<0.1,ZEKTLET —RHTERR.

23 D-CAMRHERN
Tab.3 D layer on index faces ( C4) judgment matrix

Bt/@i&®E DIl DIO D9 D8 D7 "&E

D11 1 1 3 3 1 0.2910
D10 1 1 1 173 0.1522
D9 173 1 1 3 1 0.1854
D8 173 1 173 1 173 0.0929
D7 1 3 1 3 1 0.278 6

#:A,, =3.5,C.1 =0.09,R. 1. =1.12
C.R =0.08<0.1,ZEEMET—BHERR.

4 C-Bl IRKIER
Tab.4 C layer on index faces (B1) judgment matrix

Z&Wsnm  Cl 2 c3 c4 &

C1 1 1 5 4 0.4029
c2 1 1 5 4 0.4029
C3 1/5 1/5 1 3 0.1195
C4 1/4 174 1/3 1 0.074 8

#:A,,=4.2,C.I1. = 0.07,R. L = 0.90
C.R =0.08<0.1,%5E0 LB —BHERR.

£5 SAHWHIABRARR

Tab.5 Structure defect status appearance

WEW, —%EG W, ZRigtr REEZR ZBFMER —BIMGER
0.4806 D3 (0,1,0,0,0)
0.402 9 c1 0.405 4 D2 (0,1,0,0,0) (0.114 0,0.886 0,0,0,0)
0.1140 D1 (1,0,0,0,0)
0.258 3 D6 (0,1,0,0,0)
0.402 9 c2 0.104 7 D5  (0,1,0,0,0)  (0.6370,0.363 0,0,0,0)
0.6370 ps  (1,0,0,0,0)
0.119 5 o | P (0.1.0.0.0) (0.1,0,0.0) (0.302 6,0.654 9,0.042 6,0,0)
0.2910 D11 (0,0,1,0,0)
0.1522 D10  (0,1,0,0,0)
0.074 8 c4 0.1854 D (0,0,1,0,0) (0,0.430 8,0.569 3,0,0)
0.0929 ps  (0,0,1,0,0)
0.278 6 p7  (0,1,0,0,0)
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AERTAUEH, FEREHNGHARRNIEK
WILIEM SR B, FHHMmE T 0.313 3 WA
HWER  RPZHAEE L TRERTEFN

REZBOBRER BEHTEEERERSF.
%6 C-B2HikyEk
Tab.6 C layer on index faces ( B2) judgment matrix

R8N C5 C6 C7 C8 HE
Cs 1 1 4 1/3 0.238 5
Cc6 1 1 3 1 0.279 8
C7 174 173 1 1/3 0.088 5
C8 3 1 3 1 0.393 2

A, =4.2,C. 1 =0.07,R. 1. =0.90
C.R. =0.08<0.1, R LUAL—BHERE.

27 EBRNEMENHER
Tab.7 Fuzzy evaluation resuits

BEW, g EME  EME SRR
: ()  wR R
B
(0,0.6,
0.2385 Cs 0.685 0.4,0,0)
(0,0.7,0.1,
0.279 8 Cé6 1.0 (0.249 7,
. 0.2,0) 0.5316,
(0.6,0.4, 0.1627,
0.088 5 Cc7 0.79 0,0,0) 0.056 0,0)
(0.5,0.4,
0.393 2 C8 BT 0.1,0,0)

2.3 FEXBEURGRIEMITH

RERSMEIFNEY X C BT R XA B3
BrREe BN EREETERFL, B3 C-B3
HIWTIERE, % 8 B w.

x F B AREEWRGHTIFN  FBAHERK
HERE THBMEMBE L E@DAEER,
HRWMIERN H SR RASEEN R
ERGBERLRRE. ERIFNGERORI FiR.

MEIALE L, EHTFNHNEREAEH
FEREWHFLTREQRSE, R T LLIERH
BESMHAFARRE, MEELTRETHE
RE, EMETRERES.

#8 C-BIMRHER
Tab.8 C layer on index faces (B3) judgment matrix

FERE

c9 C10 Cl1 C12 CI3 BEW,
&
c9 1 3 3 3 173 0.253 8
C10 1/3 1 173 1 1/5 0.0716
c11 173 3 1 3 173 0.1610
c12 173 1 173 1 173 0.0824
C13 3 5 3 3 1 0.4312

#:A,, =5.3,CL =007,R L =1.12
C.R. =0.06<0.1, ZEBTLLET —BUERR.

%9 RAESWRGEMENER

Tab.9 Bearing structure damage fuzzy evaluation results

E W ARHY TWE Bt EREm
" MEE (HE) 7R 7R
0.2538 c9 0.1 (0.3,0.7,0,0,0)

0.0716 C10 0.02 (0.1,0.9,0,0,0) (0.3880,
0.1610 C11  0.01 (0.4,0.6,0,0,0) 0.6120,
0.0824 C12 0.04 (0.3,0.7,0,0,0) 0,0,0)

0.4312 Ci13 0 (0.5,0.5,0,0,0)

2.4 REUBHMEETH
RIEZLMEIFMHEE, % B ETES A BT
EWHMERZRH#TERED, 88 B-A K
EEE, IR 10 fim. GRUL 3 WO IFN S
REBREMGSFHNEFZE I RHFR2HE
HATERMGEE WA FHERME 1L Fix.

£10 B-AWRANERE
Tab.10 B layer on index faces (A) judgment matrix

REEiF Bl B2 B3 WEW,
Bl 1 174 173 0.1172
B2 4 1 3 0.614 4
B3 3 1/3 1 0.268 4

#:A,, =3.1,C.L =0.04,R L =0.58
C.R =0.0634<0.1, ZERFETUEL —BHERR.

Rl HRELHFNLER
Tab.11 Bridge safety evaluation results

nE FAS e, ﬁm&%%
w W P B
' HR &R
. 0.654 9

0.1172 Bl (003?)126; o0y (02930,
RN 0.567 6,

(0.2497,0.5316, g 1050

.6144 B2 -1050,
0 0.1627,0.0560,0) o034 4,0)

0.2684 B3 (0.3880,0.6120,0,0,0)

BB LB FPHEARRTE) , 5 BB KW E B
B, % S5,7,9 IKKATLAE HABSN R B &
BARG EHWAERAEILETRERE. &R
NAUES, ZHREELTRERE AFE
AT FE RS AR SR 58 P 6
FRERTUBNENAR LB EHHTRER
TAERE, I BT MM G A A NG G IFA
ZREEPTTHRIEFHETRE TENTH
HFRHBE. FNEHMESFAEFBRENTHE
S8, FHREIEMBEEERLAN, X
FERBNTKREBIFHIBFFENARER
BRAEMN KESLHXRAAERUERAT
= .



®3M KB, % ET AHP-FUZZY PR ME R £ 2 fr 47

[3] STEWART M G, ROSOWSKY D V. Structural safety

3 gi@ and service-ability of concrete bridges subject to corro-

(WBREBRKSHENEARSE By TH sion[ J]. Journal of infrastructure Systems,1998,12,4
BRI RSN RD R BT (4):146 - 155. R
WIS 2 ERMT 1) B AR § AR,

()BEATEEHN, RARL TR T EHF 200129 (1 50 -54. RE '
HETTE NEWREREETTEMEEFHA, (5] s, g 1@ 0 ABERERELBFES
HRERLZAZFLETFRETARS, XFME. PR ATM[I]. RIVE T KE%H,2003,25

CH)ZEENETMER FENRE, FE (5):33 -36.
THMFRRARBRENWORBTE. FMER (6] WHIEAREER. ITC HI0—2009 ABEFFHAR
A A H R G B R SR e B R AR K. MA[S). b5 A B3 KAt ,2009.

(7] #WHA. CARRFE—BRAWERERE[M] X

PEM: R M 1988

(1] %Ak#BER ARKAFEFRGRUELE (0] FERKEL.ERB BEKEULAIM].
(1) TR ABIEAZLER,2001,21(3) .52 - 56. L5 20 Toll 4, 2005.
RHEHEAFEFEI]. LA TEER, 2002, 2007.

35(2):97 -102.

Single Pylon Cable-Stayed Bridge Safety Evaluation Based on AHP-FUZZY Algorithm
ZHANG Jun-guang' ,CHENG Gao' ,KE Liang-liang’, WANG Bao-lin®

(1. Key Laboratory for Bridge and Tunnel of Shaanxi Province, Chang’ an University, Xi’ an 710064, China; 2. Xi’ an Highway
Research Institute , Xi’an 710054, China; 3. Tianjin Municipal Engineering Institute, Tianjin 300074, China)

Abstract: According to the structure characteristics of a single pylon cable-stayed bridge ,the paper evaluated
the safety of a single pylon cable-stayed bridge in service with analytic hierarchy process and fuzzy comprehen-
sive evaluation method in system engineering. The paper established the safety evaluation model, and deter-
mined the weight and membership of the influence factors of safety with multi-grade fuzzy comprehensive evalu-
ation method, which was based on the actual test data and expert advice, and then got the fuzzy evaluation re-
sults of bridge safety. Finally, according to the maximum degree of membership, the paper determined the
bridge safety level, especially provided scientific basis for the bridge maintenance and management in service
later.

Key words: the single pylon cable-stayed bridge; safety evaluation; analytic hierarchy process; fuzzy synthet-

ic evaluation; load capacity



