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3D measure method of space-time unbalance for arrival and
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Abstract: In order to measure the space-time unbalance of arrial and depature wagon flows at
railway technical station, the characteristics of arrival and departure wagon flows times, the
arrival and departure amounts of trains and the connecting directions of technical station were
ananlyzed, and the calculation method of arrival and depature wagon flow unbalance was
provided. Through analyzing the influence of space-time unbalance for arrival and departure
wagon flows on technical station, the wagon flow structures of different connecting directions,
transformation range and arrival time interval were considered, and relevant parameters such as

line direction and train amount were designed. By using maximum variance ratio method, the
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time unbalance degree of arrival and departure wagon flows and the amount unbalance degree of
arrival and departure wagon flows from different connecting directions were calculated, the
unbalance degree of arrival and departure wagon flow amouts at different periods was calculated
by using Gini coefficient. The 3D unbalance characteristic of arrival and departure wagon flows
was divided from space, time and amount, the relations among train amount, time change and
space transformation were described, the 3D measure method of space-time unbalance for arrival
and departure wagon flows at railway technical station was set up, and an example of Guiyang Nan
Railway Station was given to prove the measure method. Research result shows that when the amount of
arrival trains is 67, calculation time is 12 h and receiving train level is 4, the unbalance degree of arrival
and departure wagon flow amounts from different connecting directions is 0. 21, the unbalance degree of
arrival and departure wagon flow times is 0. 03, and the unbalance degree of arrival and departure wagon
flow amounts at different periods is 0. 13. The wagon flows are comparatively balanced, which accord
with the actual situation of Guiyang Nan Railway Station. 4 tabs, 3 figs, 22 refs.

Key words: railway transportation; technical station; arrival and departue wagon flows; space-
time unbalance; measure method; 3D model; unbalance control; maximum variance ratio
method; Gini coefficient
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Tab.1 Distribution of arrival wagon flow from Liuzhou direction

7 Tl LN Fk ] LE/N BN ] L/ F K0 ] LN BN ] LN BB ]
45094 18:25 24017 21:36 45098 23:32 24027 3:27 24033 5:31
40117 19:00 24019 22:38 24023 2:05 45201 3:56 24035 5:52
o 24013 20:15 45096 2256 40113 2:26 24031 4.:02
24015 21:00 24021 23:10 24025 2.28 24029 4.24
2 HMBEBEERSH
Tab. 2 Distribution of arrival wagon flow from Zhuzhou direction
5 Is] W 2 3K (7] W 2 7K I ] i B 7K I ] | 2| 3K [ W B3k B[]
81107 18.:02 10793 20:06 86093 0:35 87101 2.47 10811 4.12
10823 18.05 10791 20:34 10799 0:50 10941 3.01 47051 4.15
10789 18:09 27061 21:58 10801 1:02 86095 3:05 27051 4.22
27057 18:13 47055 22:46 86091 1:03 81031 3:11 47063 4:34
47112 18:16 30049 23.07 48103 1:13 30041 3:16 30091 4:36
M 27059 18:33 10795 23:22 10803 1:15 48105 3:32 10813 449
10949 19:15 41065 23:52 10805 1.33 10809 3:37 10943 5:08
47057 19.23 10797 0:11 10807 2:08 81029 3:44 10815 5:36
10871 19:35 30051 0:10 41079 2:19 81021 3:52 X265 5:43
47061 19.38 10939 0:28 81029 2:34 86097 3:54
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Tab.3 Time sections and train amounts

WEE | 1 ]2 (3[4 |56 7]81]9 |10]11]12
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Tab. 4 Statistical result
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Fig. 2 Arrival time interval
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3D coordinate of unbalance
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