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Decision optimization of bridge maintenance and reinforcement based on

CO, emission and economic costs

DAI Lizhao, LIU Yaofeng, WANG Lei

(School of Civil and Envriomental Engineering, Changsha University of Science & Technology,

Changsha 410114, China)

Abstract: [Purposes] The paper aims to ensure the safety performance of bridges and effectively
coordinate the relationships of bridge reinforcement methods with economic costs and environmental
impacts. [Methods] By taking the time-dependent reliability meeting the target reliability as a
constraint condition, this study established a dual-objective bridge maintenance and reinforcement
decision optimization model based on CO, emission and economic costs. The non-dominated sorting
genetic algorithm II (NSGA-II) was used to analyze the impact of different maintenance and
reinforcement schemes on bridge performance, maintenance costs, and CO, emission. [Findings] The
dual-objective bridge maintenance and reinforcement decision optimization model based on CO,
emission and economic costs can determine the optimal maintenance and reinforcement scheme for
bridges, which ensures bridge safety during the design reference period while minimizing CO,
emission and maintenance costs relatively. [Conclusions] The proposed dual-objective bridge
maintenance and reinforcement decision optimization model provides efficient decision-making
solutions for bridge managers and, to a certain extent, contributes to achieving the dual carbon goals.
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Table 2

Internal force (G, ) of each beam under dead load

and the most unfavorable bending moment in midspan

25 | G B/ 25 | GN B/
(kN-m) (kNm)
1# 863.16 1083.29 4# 897.24 942.78
2# 897.24 942.78 S5# 863.16 1 083.29
3# 897.24 834.86
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objective optimization
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