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Abstract

In recent years, urban traffic load has been increasing, and the problems of urban traffic congestion
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have become increasingly serious in our country with Low efficiency of logistics and transportation,
while urban rail transit has the characteristics of wide coverage, large transportation volume and
fast transportation speed, etc. Therefore the surplus capacity of rail transit can be used to relieve
the pressure of urban logistics distribution. The subway-based underground logistics system in-
cludes exclusive-train mode and train-sharing mode. Under the train-sharing mode, this paper car-
ries out freight transportation on the basis of meeting the original passenger transportation de-
mand, matches the given freight bill demand with the train aiming at minimizing the freight cost,
considers two train departure situations, namely fixed departure interval and flexible departure
interval, and presents a mixed integer linear programming model. In this study, the first phase of
Shanghai Metro Line 13 is taken as an example, and the numerical experiments using solver Cplex
show that the model can match the passenger and freight demand with the train. By changing the
departure time and number of trains and the allocation of passenger and freight trains, the freight
revenue and passenger and freight transportation efficiency can be improved, which provides a
feasible method for rail transit operators to mix passenger and freight transportation.
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Figure 1. Train diagram of rail transit
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Figure 2. Train working diagram of up line
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Table 1. Description table of relevant parameters and variables of the model
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Figure 3. Description of train operation time and decision variables
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Figure 4. Schematic diagram of shanghai metro line 13 phase 1
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Table 2. Stop time and operation time of metro line 13
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Table 4. Goods order demand table
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Table 5. Completion of departure and goods order under fixed departure interval
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Figure 7. Train departure and cargo list with departure interval of 5
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Table 6. Departure and goods order completion under flexible departure interval
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Figure 9. Condition of train departure and cargo list with flexible departure interval when f;=1
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Figure 10. Condition of train departure and cargo list with flexible departure interval when f;=2
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Figure 11. Revenue comparison under different cargo orders (freight volume follows N (20,64)
distribution)
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