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Research of suspension bridge condition assessment based on

triangular fuzzy analytic hierarchy process

Wang Zhanliang

(College of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; To determine elements weight value of triangular fuzzy numbers, fuzzy number size com-

parison principle was employed to obtain the weight of triangular fuzzy number via fuzzy analytic hi-

erarchy process based on the judgment matrix. Exemplified by the construction condition of Fuzhou

Gushan mountain suspension bridge, the fuzzy hierarchy process was employed to establish the

bridge state evaluation index system model to determine the weights of evaluation indexes and the fi-

nal state evaluation value. The results show that the evaluation method is simple with high precision

and can contribute to large-span suspension bridge maintenance management and health warning.
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Fig.1 Suspension bridge state evaluation model and elements weight
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Tab.1 Rating criteria for bridge health assessment
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Tab.3 Judgment matrix of triangular fuzzy number
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Tab.4 Fuzzy judgement and fuzzy comprehensive degree
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S, >S, S, >S5,
1 1

S, > 8,

S, > S
1 1

S, > S

S, >S5 S5 >8
0. 62 1

S,>S, S

Ss

Y

S, > S
1

S, > S
0.50

—
vV | = V

Sy > S

2R

AT = ABBBUZ RO IE LRSS
! PP R AR A RARL, A PO B LR/ N B, 22

i A — AR AT B O R AR KX — T
e R R R IPN 53 a2 S R RATE S

SR = A BOR S AR AR 5 %

1

S, > 5
0. 40

0. 84 1

S, > S

a5 A (R AR S0 , BT iz FI% 5 125 T ALty

i ARPFEAEL . (R I7 IR = A BB ECH

Ss > S,
0.30

S >8, S >8,

0.72 0. 88

Sy > S

! BrIE I

Se >SS > 8S,
0.09 0.33

Se > S,

Se > S,

0.47 0.67

Se > S5
0. 81

S WK

B 3 T ZEPF I, X5 40 ml AR 4 I Y

(1] 3K, S8 E. R TEN AT R 22 ate[ 1] PO A HA8I0 K544, 2001 ,21(3) :52 - 56.
(2] 2. LT ROBZ W i SR W BRI PPAR [T ] 2% T4 ,2012,37(2) :26 - 28
[3] Van Laarhoven P J M, Pedrycz W. A fuzzy extension of saaty’s priority theory[ J]. Fuzzy Sets and Systems,1983,11(3) :

229 -241.

(4] . ZAEIEHEF LM FE (], R R 24 [ AR, 2011,20(4) .37 - 42.
(5] ARHY. AFF 22 A RE ANEPPAS T IEOTTE SR LT . 23 3 TR 558 i, 2007 (12) :54 - S6.
[6] 7%, JETIZ UL MR AR RSB 255 PG 7 i 5 S ORI T [ D . R - e, 2007.

(%=

M : BRE)



