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Abstract: In order to solve the problem of waste of transport resources on tidal lines of urban rail transit due to
uneven passenger flow, during the transition from morning peak to afternoon peak and from afternoon peak to evening
peak, the unpaired operation method using the existing parking lines to store cars is proposed. Taking into account
the interests of both operating enterprises and passengers, the objective function is to maximize the savings in
enterprise operating costs and minimize the increase in travel costs of passengers in the unpaired operation scheme
compared with the paired operation scheme. Combining the passenger flow conditions and the existing parking line

configuration conditions, relevant constraints are set and a model is constructed for the unpaired operation of urban

rail transit. The validity of the model is verified by presenting an example, and the impact of unpaired scheme on the
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operating costs of the company, passenger travel and the matching of supply and demand on the line is analyzed. The
results show that by using the existing parking lines to operate the unpaired scheme, the operating company can save
8.2 to 21. 6 thousand RMB per day and 3. 00 to 7. 88 million RMB per year, and can improve the matching of supply
and demand in the latter half of the high traffic direction and the low traffic direction, with an average increase in
capacity utilization of 3. 15% to 5. 20%. Although the unpaired scheme would increase the total cost of travel for
passengers, it would have no or a small impact on the majority of passengers’ travel. The maximum increase in
average travel time for passengers is only 16 s. The maximum number of passengers whose travel experience is likely
to deteriorate is only 3. 39% of the morning traffic and the average travel time only increases by 3 min. It can be seen
that the use of existing parking lines to operate unpaired scheme can effectively save operational costs, improve the
matching of supply and demand on the line, and have less impact on passenger travel. The study provides a
theoretical basis for operating enterprises to operate unpaired scheme, which is conducive to optimizing the allocation
of urban rail transport capacity resources.

Key words: urban rail transit; tidal passenger flow; uneven passenger flow; operating scheme; unpaired operation;

optimization of transport organization
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Fig. 1 Diagram of the unpaired operating method. The blue and red dashed lines indicate the path of asymmetric trains during the

transition from the morning peak to afternoon peak and the transition from the afternoon peak to evening peak, respectively.
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Table 1  The results of the unpaired operation scheme
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Table 2 Impact of the unpaired scheme on passenger travel
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