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Abstract:

through freight train from container central station

The optimization of operation scheme of

considering fluctuating container throughput is proposed.
The objective function intends to minimize the total time
of container accumulation and train reformation. The
model considers some constraints including the station
classification capacity, the classification tracks number,

and the container flow formation scheme uniqueness. The
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daily average container throughput is counted, and the
formation plan of through freight train from container
central station with certain container throughput is
obtained. Then, the daily dynamic container throughput is
directly adopted to establish the operation scheme of
through freight train from container central station with
fluctuating container throughput. Afterwards, a method of
transforming random constraints to deterministic
constraints is developed to deal with the daily dynamic
container throughput, and a meta-heuristic based on
filtering-updating-connecting wagon flow sequence is
given to obtain the container train operation scheme.
Finally, the experimental scenarios are given to test the
through train operation scheme models with daily average
container throughput and daily dynamic container
throughput. Under the container throughput fluctuation
range of *10%, *15%, *20%, and *+25%, the feasibility
measure of the model with daily average container
throughput is respectively 77.2%, 72.4%, 68.4%, and 51.6%.
However, the feasibility measure of the model with daily
dynamic container throughput arrives at respectively
96 .0%, 92.8%, 88.2%, and 77.2%. Obviously, the latter has

more advantages.

Keywords: container central station; through train;

operation scheme; train reformation
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Tab.2 Average value of container throughput be-

tween O and D pair in statistical time period

Fig. 5 Railway network for testing experiment
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Tab. 3 Distribution of container throughput in different fluctuation ranges between O and D pair (unit: con-

tainer per day)

AN A A
AR +10% Wz +15% Bish +20% W sh +25% Wiz
ar, U(99,121) U(93,127) U(88,132) U(82,138)
a4 U(122,150) U(116,156) U(109,163) U(102,170)
a , U(90,110) U(85,115) U(80,120) U(75,125)
a U(95,117) U(90,122) U(85,127) U(79,133)
a g U(112,136) U(105,143) U(99,149) U(93,155)
a ; U(108,132) U(102,138) U(96,144) U(90,150)
a g U(104,128) U(99,133) U(93,139) U(87,145)
a U(99,121) U(93,127) U(88,132) U(82,138)
s U(90,110) U(85,115) U(80,120) U(75,125)
as, U(103,125) U(97,131) U(91,137) U(85,143)
a5 U(117,143) U(110,150) U(104,156) U(97,163)
ay U(108,132) U(102,138) U(96,144) U(90,150)
as; U(94,114) U(88,120) U(83,125) U(78,130)
g U(81,99) U(76,104) U(72,108) U(67,113)
ay U(90,110) U(85,115) U(80,120) U(75,125)
ay, U(99,121) U(93,127) U(88,132) U(82,138)
ays U(94,114) U(88,120) U(83,125) U(78,130)
ay U(90,110) U(85,115) U(80,120) U(75,125)
as, U(108,132) U(102,138) U(96,144) U(90,150)
a, U(113,139) U(107,145) U(101,151) U(94,158)
g U(104,128) U(99,133) U(93,139) U(87,145)
a,; U(90,110) U(85,115) U(80,120) U(75,125)
as U(110,134) U(104,140) U(98,146) U(91,153)
g U(97,119) U(92,124) U(87,129) U(81,135)
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Fig. 6 Distribution illustration of container
throughput within a fluctuation range of + 10%

between O and D pair
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Tab. 4 Train operation scheme obtained by solving

OSM-AD
0—D ; TR/ JFTiakE/
1| 25 45 2 . = 2‘:2 I\ - o
I I RO S T
1 1—2 ny, 2 12.0
2 1-3 nyytny, 3 8.0
3 1-5 7 2 12.0
4 1—6 n, 2 12.0
5 17 - 2 12.0
6 1-8 gty 3 8.0
7 2—3 Nyt 4 6.0
8 2—5 o105 3 8.0
9 2—8 Tyt 2 12.0
10 3—4 Ny 1,1y, 4 6.0
11 3—5 Ngs 1 3 8.0
12 3—7 Ny T1, 3 8.0
13 4—5 My 3 8.0
14 4—=7 ny; 1 24.0
15 5—6 Mgt 55t gt 5 4.8
Ny ’
16 8—9 NgyH1219 11154 4 6.0
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1 2 3 4 5 6
© Q © @ © ©)
8 9
© © N1 T gt
| M12=95 g5 +155—=125 ¥ ny =229 R
f g i >
i ngtn=118 35+ n3s=102 R
! 4 >
| m5—53
I >
' =62 R
| >
i 1n7—60 _
! Mgy 1191 e
L omgtme=113 | m,=159 | 7147:50}
: Nggtno
| =159 | Ny tny=112 -
: T g tayt >
st 1=95 5, =162 nys =121
| . e

E 10 ik BHOEEEE NS FITARRE
Fig. 10 Illustration of train operation scheme ob-
tained by solving OSM-AD
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Tab.5 Stability measure of OSM-AD in different
container flow data fluctuation ranges

LA 81X 1) Fui H IR BERRE Y/ %

+10% 77.20
+15% 72.40
+20% 68. 40
+25% 51. 60
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Tab. 6 Train operation scheme obtained by solving

OSM-DD
1 1=2 nyy 2 12
2 1—3 Nyt 3 3
3 1—4  nytnstn, 4 6
4 1-8 g1 3 3
5 2—3 e 3 8
6 2—4 Moy 1157 3 I
7 275 M5 2 12
8 28 T~y 2 12
9 3—4 o 1 24
10 35 - ) 12
11 3=6  myytaggany 4 6
12 3—7 . 2 12
13 4=5 gt 4 6
14 4=7 gty oy 4 6
15 56 N5 16 3 8
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Fig. 11 Illustration of train operation scheme ob-

tained by solving OSM-DD
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Tab. 7 Stability measure of OSM-DD in different

container flow data fluctuation ranges

eI A R S DX 1] FEUR S A BRI RS e 1/ 6
+10% 96. 00
+15% 92.80
+20% 88. 20
+25% 77.20
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Tab. 8 Comparison of train operation scheme ob-

tained by solving OSM-AD and OSM-DD in
different container flow data fluctuation

ranges
H 5l 77.20 72.40 68.40  51.60
+10% BB 96. 00 92. 80 88.20  77.20
+15% PRl 100.00  98.80 95.40  89.20
+£20% WA BRI 100.00  100.00  98.90  95.80
+£25% WA BRI 100.00  100.00  100.00  99.20
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