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Abstract; In view of the low efficiency of bridge maintenance decision-making, insufficient
maintenance funds and unreasonable fund allocation, a multi-objective decision-making method for
bridge deck maintenance scheme of highway was proposed. Firstly, a database was established to
collect quantitative data of maintenance methods. Secondly, entropy-weight TOPSIS and analytic
hierarchy process ( AHP) were used to determine the maintenance priority coefficients of bridge
decks in highway networks and the weights of maintenance objectives respectively. Thirdly, a
multi-objective decision-making model based on 0-1 knapsack problems was established. Finally,
five bridges on Raocheng Highway ( G1501) located in Shenyang city in Liaoning Province,
China were taken as a case study to demonstrate the validity and the effectiveness of the proposed
method. The results showed that the proposed method considers the maintenance priorities of
bridge decks during the maintenance decision-making process and can give reasonable and feasible
maintenance solutions, thus it can be an effective support for the maintenance decision-making
management of highway bridges.

Key words: bridge maintenance management; TOPSIS; analytic hierarchy process( AHP) ; 0-1
knapsack problem; multi-objective optimization
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Table 2 Index value of maintenance methods
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Table 3 Random consistency index
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Table 4 Multi-attribute evaluation results of five bridge
decks
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Table 5 Weights of each attribute and the related
maintenance priority coefficient of bridge
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Table 6 Damage inspection informations of bridge decks
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Table 7 Matrix of recovery index for damage A( partial)
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Table 8 Pairwise judgment matrix of maintenance

objective
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Table 9 Weight calculation results of the maintenance

objective
i M, [ (B), 0,
1 2.00 1.26 1.2 0.4
2 0.25 0.63 0.6 0.2
3 2.00 1.26 1.2 0.4
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Fig. 2 Average fund allocation percentage of each
bridge deck
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Fig. 3 Curves for total recovery and applicability index
under various budget constraints

M. BE R AR B2 46 B TR (Q, = 0. 4) 2 (i AL ik
PR 88 e ARt T 57 ) I AS 38 FH 24w
ERRE MR ARA S, B, SR RS R
I, B R O 48 5O T 2 A TR e 5 s s 27 4
A (IR E T BRI A B 7 ) FR PP R O e+ 244
AN 2356 FH B Ay 3 FH 1% 0 T 3t P (3 FH 46 B
PR ) , W il 50 A2 46 BTt v i o
FERCT W, WIS AT & RSS2, i e 60 T3% 07
A .
6.3 FFIPEHIRNESBEES T

Xt FE4P H AR E R AT AU A BT (LI 4)
¥ 0, BERO0. 1, N EBABRE 6 Q, &
i, W SEB SR 2 8 A5 (R T (1) BRI EL IS R
PP BUT M 15 50 F K & 48 50 A 450 ) i,
AR ERAE R 380, A8 S B R D, AT LR
I E RS 35 R R RO R IR O AT B
KRS, DT 22 BH R4 H bRA EE 13 & 1) IE 1 1

1400
- —— IE\WE
1200~ 2

1000 921 941
804

941 967,

800 742

BRI

600.-561 561

450 450 450 450 450 450 450 450

400 |

2800

2600 —=— BE AR

[
2400

22001

bkt

20001

1800

1600

4.0 ISR
BAE

%8 40.1 3.649
I AR E =1 R R IR PN E - A E

BBRATT 56

0.1 02 03 04 0 0.6 07 038

5
WA PONEQ,

B4 FPBRNESREST
Fig. 4 Sensitivity analysis on maintenance
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Table 10 Computation results of cases

W AR - PRk TR R i/ T
%= FZ 3000 6000 9000 12000 15000 18000 21000 24000

b2 e e A — A, A, A, A, A, A, A,
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Table 11 Fund allocation scheme for each bridge decks under different budget constraints

Wi B TR /7T
Gt 3 000 6 000 9 000 12 000 15 000 18 000 21 000 >24 000
1 350 1410 2910 2910 3680 3680 5430 5430
2 770 1385 1385 1385 3185 3785 5220 5220
3 760 1370 2350 4750 4750 6 675 6 675 6675
4 30 150 150 710 1175 1175 1 040 4205
5 1 090 1590 2 185 2 185 2 185 2 605 2 605 2 605

BRI AT S0 2% , LA BIAY 0 S35 42 A
7 4 © EFEAPRE.
2) LT R RR AR S0 2 H AR
1) ARSCH T — Rl RN BRI AR SRS MR R R BR AR T AR A
%2 ARRUSE N iR, O RS ARRRIREARSE DY AU 3 K A 7 o 6 50 P4 F 24 T A ) 2
TRIC R, R ER R B AL S B AR BRI T .
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