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A Column Generation Approach to Line Planning in Rail Freight Transportation
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Abstract Line planning is to determine the frequency of trains on each line to satisfy origin-destination demand while
minimizing total operation cost. However, different from the line planning in passenger transportation, it is more important
at which intermediate stations each train should be stopped and shunted because the freight car handling works like drop-
off or(and) pick-up can incur much time and high cost so that the delay deteriorates the quality of rail freight transportation
service. We present an optimization model for constructing line plan in rail freight transportation to simultaneously mini-
mize the train operation cost and total transportation time of freights. And we suggest a column generation approach for our
problem, which can solve the real network instances in reasonable computation times.

Keywords : Line Planning, Rail Freight Transportation, Dantzig-Wolfe Decomposition, Column Generation
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71E A ¥ HAst 43 1 HAs A% 1
A A2 EF A4S e EF 49 AR} TZ Yy
ER I 72 4 77 0 78 1
SR B 74 15 84 16 84 15
FFY-25 34 57 25 29 21 15
© X _3}ora} 24 49 19 22 16 16
R Ry 15 0 18 0 19
k&R 15 0 16 0 20
A% 13 9 8 5 7 28
FAE-A Az 13 23 12 21 10 25
AR z-Fara 7 18 4 4 4 4
AF-HA 6 14 15 10 2
a4t 6 11 17 12 19
I35 7 22 9 21 5 9
oL BV 6 14 5 5 5 5
Ak 6 18 3 3 4 6
R A=Y 6 17 7 20 4 36
R e ) 7 24 6 15 6 8
RS 5 1 9 0 3 3
FARE AN 7 9 9 9 9 9
Q) Ak} 6 9 8 8 7 7
S E RPN 6 0 5 0 5 0
AR et 6 20 5 19 3 12
o) Ak A 2k 6 10 5 11 5 10
A 5 5 3 2 4 5
FArE - 6 13 2 6 2 )
SH-FAH 7 2 3 4 1 2
B EA 5 9 3 3 9 9
A 370 364 370 255 353 250
a9 ©F ¢35 0.98 0.69 0.71
e =5 9ol ofd Aol =5 QIgho] o] Foix|] A, 21014 AATE T S F(are-flow) 718F REH T H F
SFotof gt e FAlel QlojMe, et I AE 9 UELA 9 A} ol tisir e 48 7hsdhe Bla, gt
oz st glo], 7] sEdat ALY =5 o gy g0 248 S8l AR Bt ekt sk 4
g wo R g £F o] Aska Qi) npebA] &2 2w AE Ad9E 288 ¢ S Bt
AT AFAE 2 E F8H7] fdllAe, oAk 22 SHAIEE & ATE A Al d837] SEiM e Ik &
FTulel & 29 A4S A Qe diFdely, & v gl oigk AgEhet 2Hg, o AA-Y Y Aol
Foo doior QlE YAk EF S o= A% 9 gt J&3t 2k Fol Bost, A4 AP ST
|3 ZIdA el digk =] sHo] d Qs SAkel ke vlEe mE gape] A= S g Es] walst
71 gt w29 Aok 3 gt o] A7) mE
54 E A1z WstE 1 e Far) Qo ok AeE Fst
EgEako] Wolx| 11, od T K} Bxbeld F9-, o=
2 AFNME G2k 2d v &2 AA s FE AIE AT VESINNE dAzt g5 F4S f8l 5 4§
SAlol aefste], AIEARE 4af 3 H B JEeS A oA st AEF ZPS I F G AHoE ASHEr)
At Qe gEdA wAAGE gt HA3 2y 9 3 2hA o] 2] st AT Zrgo] dojukar &2 Akt $HF o]
W& AT 2 AFtelA Axgk HAg 23 9 ay o] BAg 79, Blocking A18-& =alloF & Zo=E F
<> 71EY AP g% w4 ARy £ d9E B E S, & A7 gE] oo dist Ho} A% = AT
e 4= Ul 53] 4 7 A3 2 S AFgste R 7} a3t}
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