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Generalized fuzzy comprehensive safety evaluation model

and its application to railway bridge
MAO Jiar-wei
(School of Civil Engineering, Shijiazhuang Railw ay Institute, Shijiazhuang H ebei 050043, China)

Abstract: Based on the summary of the study on the fuzzy comprehensive evaluation and its application in security evaluation,
the paper establishes generalized fuzzy comprehensive safety evaluation model. Through factors classification, collating, weight
distribution, factors scoring, quantification of the fuzzy security information, and finally the calculation of the system scores by

using fuzzy math, the model conducts evaluation on the safety state of the system. The model is used in a railway bridges safety

evaluation.

Key words: fuzzy comprehensive evaluation; safety assessment; model; railway bridge

Mi( N\, V) 4

: 2008-03-25; :
(1986), ;



3 247

1
1.1
, U cU= fur, -y wiy, -y un}, ui(i= 1,

2, (XN n) ’
1.2

” » N ai

A= {a1, -, @i, -, an}, A

ai _Zﬂi: 1 a 20

1.3
V: {Ul’ s Vjsy 7”’"}

1.4

U i wi , Vv j vj rij, l wi

, SFi= (riy ey T, ey Tin) ,
rit ««4im
R=
Inl «<4 nm
15
2 /\ \/ 2 2
* % Mi(N, V) Mi(* % ), * , 1) ca* b= b* a4 2)
s(a* b)* c= a* (b* ¢); 3) ca* 0= 0,a% 1= a  * 1) 2) 3) 3)

a* 0=aqa,a* 1= 1 Bi= Ai* Ri= (b1, -5 bi, -y bm) b= (a*

+ . +

. .
ri)* (@* ry)* - F (@ ), j=1,2 s m

B > B

Mi(/\, \/) R bf=‘=\n/l(ai/\rij),j= 17 2, e, M

Mi( ., \/) Mi(/\7 @) 5 b= S/l(ai . rij) b= (al /\I‘lj) aaz /\rz_,-) ®...0
(an N1 ), j= 1,2, ..y m

Mi(*, ©®) , bi= (ar*ri) a*ry) @...0(an*ri), j=12, ... m

1, a+ b> 1,

) , “« @ ®b=
“ a+ b, a+ b<I

R: k1 RAf(nh RE8H HEXFR
R> Tab.1 Relationship between scoring system and security level
R= s
: 95 80 65 45 30
R",
B=A* R s

&0 30 )



248 2008
[51
2
K2 BRIEAFR R ALF AP MASARARE BAEMF B R
Tab.2 Railway bridge safety comprehensive evaluation index weights and fuzzy membership
1 3 4 5 6 7 8 9
A;
Vi
v 0. 461 0.17 0.61 0.12 007 0.04
v1a 0.264 Ai= (0-461, 0.37 0.33 0.20 0.08 0.02
v 0. 469 0. 264, 0. 100, R
v 0. 100 0.22 0.43 0.34 0.0l 0
0. 175)
v1a 0. 175 0.15 0.22 0.60  0.03 0
21 0.667  Ay= (0. 667, 0.55 0.18 0.19  0.08 0
v, 0. 357 R,
v 0.333 0.333) 0.23 0. 56 0. 09 0.10 0. 02
31 0. 496 0.76 0.14 0.10 0 0
132 0.306 A= (0-49, 0.20 0.54 0.19 005 0.02
Vs 0.121 0. 306, 0. 074, R;
v33 0.074 124) 0.11 0.28 0.41 0.14 0.06
V34 0.124 0.12 0.17 0.38 031 0.02
Va1 0.667  A4= (0. 667, 0.03 0.11 0.49 025 0.12
12 0. 052 Ry
V42 0.333 0.333) 0.02 012 0.27 048 0.1l
M-, ©)
Bi= Ai* Ri= (0. 224, 0. 450, 0. 247, 0. 060, 0. 024),
B= A>»* R = (0. 443, 0.307, 0. 157, 0. 090, 0. 010),
B;= As* Ry= (0. 461, 0.276,0. 185, 0. 064, 0. 013),
B:= As+* Re= (0. 027, 0. 113,0. 417, 0. 327,0. 117),
f1=0.224%x 95+ 0.450% 80+ 0. 247x 65+ 0.060x 45+ 0. 024 x 30= 76. 755, ,f2

81. 200, /3= 81. 170, f 4= 56. 935

0. 224
0. 443
0. 461
0. 027

0. 450
0.307
0.276
0.113

0.

, A= (0.469,0.357,0. 121, 0. 052)
0.247 0.060 0.02
0.157 0.090 0.010
0.185 0.064 0.013|’
0.417 0.327 0.11

224 0.450

0.443 0.307

B= A* R = (0.469, 0.357,0. 121, 0. 052) *

0.
0.

461 0.276
027 0.113

(0. 320, 0. 360, 0. 216, 0. 085, 0. 022),

S=0.320%x95+ 0.360% 80+ 0.216% 65+ 0. 085% 45+ 0.022x 30= 77. 725

2

0. 247
0. 157
0. 185
0. 417

0. 060
0. 090
0. 064
0. 327

0. 02
0.010
0.013
0.11
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Fig. 4 Import objects feature points that calculeted Fig.5 Wire-frame model generated from feature points
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