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Multi—Objective Decision Model for Tamping Maintenance Plan
of Ballast Track

Xu Yude'?,Zhao Zihan'?,Qiao Yu'?,Shen Jianfeng’, Qiu Junxing®

(1.Key Laboratory for Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China;
2. Shanghai Key Laboratory of Rail Znfrestructure Durability and System Safety,Shanghai 201804, China ;3. CCCC Investment
Co., Lid., Beijing 100029, China; 4.Shenzhen Urban Transport Planning Center,Shenzhen 518021, China)

Abstract: This paper proposes a multi—objective decision model for tamping maintenance plan of ballast track
with track geometry state and maintenance costs as sub—objective functions. The optimal sub—objective function
of track geometry state was established based on the deterioration model and the recovery model of track vertical
irregularities. The minimum sub —objective function of maintenance costs includes planned maintenance costs,
fixed maintenance costs, post maintenance costs and comfort loss costs. The improved NSGA-II algorithm was
used to solve the model and a corresponding MATLAB program was developed for this purpose. A section of
Shanghai —Kunming up line was selected to verify the model and algorithm. Results showed that the proposed
multi—objective decision model for tamping maintenance plan of ballast track can provide a number of different
maintenance plans, and priority maintenance was given to the section with large initial vertical irregularity and
fast deterioration of the standard deviation of vertical irregularity, the maintenance was arranged in the later pe-
riod of the annual plan, or no maintenance was arranged for the section with small initial vertical irregularity and
low deterioration of the standard deviation of vertical irregularity.

Key words: ballast track; tamping operation; geometric irregularity; vertical irregularity; multi—objective model



