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Operation for Urban Rail Transit
RONG Ya-ping, QI Xiang-chun, LI Bo, LIU Min

(Transportation and Economics Research Institute, China Academy of Railway Sciences, Beijing 100081, China)

Abstract:  Multi- group train operation is one important part of the urban rail transit network operation
technologies. In order to strengthen the transport capacity under the condition of certain line capacity. An
optimization modal for vehicle purchase strategy of urban rail transit based on multi-group train is
established, which is aimed to minimize the generalized cost. The constraints are maximum purchase
frequency, minimum purchase interval, and the maximum purchase number of vehicles. And a two- phase
mathematical programming algorithm is also proposed. The results indicate that under the certain passenger
demand and single train formation in the future, the scheme of multi-group train is adopted in the near future
and single train formation is adopted in initial stage and in the future can reduce the travel cost of passengers
and the cost of operation by 16.48% and 25.99%, although it increases the driver cost by 18.6%. This is
better than single train formation adopted in initial stage, the near future and future.

Keywords:  urban traffic; transport capacity strength; vehicle purchase strategy optimization model; two-
phase genetic algorithm; multi-group train
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Fig. 1 The relationship between transport capacity and

passenger demand
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Fig. 2 Vehicle purchase strategy of urban rail transit
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Fig. 3 Framework of two—stage genetic algorithm
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Table 1 Result of passenger flow forecasting
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Table 2 Value of the parameters in the case study
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Table 3 Value of the parameters in genetic algorithm
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Fig. 4  Passenger flow trends
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Table 4 Comparison of train operation indices with different train formation scheme
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growth rule
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