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Cable-stayed Bridge Steel GirderMaintenance Strategy with
Multiple Constraints Optimization Based on Genetic Algorithm

Zhao Xiao-jian
(Guangdong Expressway Co., Ltd. 1, Guangzhou 510623, China)

Abstract: A reasonable maintenance program made combining with the bridge deterioration model can effectively
reduce the maintenance cost and improve the efficiency of maintenance. The bridge deterioration model is applied
based on reliability index. With the bridge condition as boundary condition, andthe maintenance cost minimized in
the whole service life as constraint condition, the optimal bridge maintenance strategyis obtained. Agenetic
algorithm (GA) is applied to optimize the steel girder maintenance strategy of Haihuang Bridge. The result shows
the feasibility of the method.
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Fig.1 Bridge deterioration model influenced by maintenance and

preventive maintenance
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Tab.l Parameters of maintenance strategy

-~ P AR BRI
B/ME I ON:| WE LR
Bo XHHUIER 9.0 0.05
H e MHOES 0.5 0.01
AB(iz1) T P A3 WHHOERS 1 0.01
EiREN MHOES 2.5 0.02
t/a WEOER 5 1
H Y =M (Min, Mode, Max)=(1, 2, 3)
t/a TR P 44 =S5 (Min, Mode, Max)=(3, 4.5, 6)
& =M (Min, Mode, Max)=(6, 9, 12)
N S I K =M (Min, Mode, Max)=(10, 15, 20)

BUH MBI (J36) S E N Y%
PR A AGT(50, 75, 100); TS5 HELES A = A
7(100, 200, 300); 4E1E 0 & Jy = # 53 41 T(650, 850,
1 050).
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Fig.3 Optimization of maintenance strategy for cable-stayed
bridge based on genetic algorithm
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Tab.2 Maintenance strategy of cable-stayed bridge
i SR
Hm 1 HIE2 HE3 Y KIS RIEG SRWET Hm8
By 4.71 4.92 5.10 5.63 5.52 4.85 5.29 5.12
/T ot 7014.04 7 236.55 7310.72 7414.64 7486.21 7 509.72 7 509.72 7557.79
1 11.86 10.62 11.34 11.93 5.96 4.04 9.79 5.58
2 9.52 11.16 2.29 11.84 9.75 10.17 7.02 4.55
3 8.48 2.97 1.67 6.87 4.65 2.38 7.28 4.50
4 2.78 5.49 420 1.84 8.36 6.69 6.00 573
5 3.59 10.88 9.83 9.29 5.82 527 2.58 7.00
6 8.26 8.99 5.65 5.36 9.02 9.49 10.40 378
7 10.88 3.20 9.93 10.72 8.46 2.28 2.15 6.53
8 491 5.69 528 451 5.54 8.67 3.65 5.85
9 333 2.77 7.27 10.51 4.82 10.45 8.20 3.02
10 11.41 1.49 9.14 7.81 3.99 1.59 3.75 1.24
11 9.23 9.14 9.70 1.27 7.42 5.79 1.41 3.96
12 3.90 2.73 1.80 1.40 2.18 3.18 2.78 5.61
13 5.08 3.39 2.67 10.24 2.53 7.59 1.44 6.64
14 6.78 7.60 4.62 6.41 8.09 8.64 3.96 7.01
15 5.97 5.56 9.91 5.99 9.59 5.58
16 7.91 2.15 351 1.77 497 530
17 6.90 3.86 9.72 6.34
18 2.13 533 5.03
19 6.73
z 100 100 100 100 100 100 100 100
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Fig.4 Reliability deterioration of steel girder during maintenance
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