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Quantity configuration of spare trailers for freight stations

based on birth-death process
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Abstract: In order to solve the quantity configuration problem of spare trailers for freight station
in drop and pull transport network, the theory of birth-death process was introduced to model the
accumulating-disseminating process of spare trailers. While receiving and sending tractors
frequency was long-term stable, spare trailers state transformation was modeled as a birth-death
process under the assumption that tractors arrival was regarded as a Poisson stream, the number
of loading and unloading service channel was given and the service time was submitted to
independent negative exponential distribution. After analyzing the stationary distribution of the
birth-death process, the algorithmic method for spare trailer number of freight station was educed
when the probability of tractors waiting was given. After analyzing the number distribution of
waiting tractors, the algorithmic method for waiting tractors average queue length was obtained,
and the waiting time distribution of waiting tractors and all tractors was analyzed. The results

show that the waiting time of waiting tractors is sumbitted to negative exponential distribution
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and its conditional mean is not relevant to the number of spare trailer. This paper provides an

effective computational method for quantity configuration of spare trailers for freight station.

2 tabs, 1 fig, 20 refs.
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Fig. 1 Spare trailers state transition
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Tab.1 Computational results of stationary probability

i 0 1 2 3 4 5 6 7 8 9
P; 0.037 7 0.113 2 0.169 8 0.169 8 0.127 4 0.0955 0.071 6 0.053 7 0.040 3 0.030 2
i 10 11 12 13 14 15 16 17 18 19
P; 0.030 2 0.017 0 0.012 8 0.009 6 0.007 2 0.005 4 0.004 0 0.003 0 0.002 3 0.001 7
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Tab.2 Computational results of waiting probability

K 0 1 2 3 4 5 6 7 8 9
P (K) 1.000 0 0.962 3 0.849 1 0.679 2 0.509 4 0.382 1 0.286 6 0.214 9 0.161 2 0.120 9
K 10 11 12 13 14 15 16 17 18 19
P* (K) 0.090 7 0.068 0 0.051 0 0.038 3 0.028 7 0.0215 0.016 1 0.012 1 0.009 1 0.006 8
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