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Optimization for double-track railway train timetabling
considering the maintenance skylight and
the number of arrival-departure tracks

LAN Zekang, HE Shiwei, LI Haodong s YIN Weichuan, BI Mingkai

(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044 ,China)

Abstract: This paper investigates the joint optimization on the maintenance skylight and double-
track railway train timetabling. A Mixed Integer Linear Progrom (MILP) model is established
considering the number of arrival-departure tracks, the speed restriction for maintenance. The
constraints are classified according to their characteristics, and some kinds of constraints, e.g. the
number of arrival-departure tracks constraints are decomposed using row generation, then the
model is solved by commercial software GUROBI. The model and algorithm is tested on a calcu-
lation example, in which different decomposition methods are compared, and a two-stage ap-
proach is applied to deal with the complex maintenance restriction constraints. The results show
that decomposing the number of arrival-departure track constrains can improve the solving effi-

ciency by 25%~45% , and whether it’s beneficial to decompose the headway constrains depen-
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ding on the solving scale.
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Tab.3 Solutions for RG_S1 and RG_S2

45 1R RG_S1 RG_S2
WHE T/¢ Obj/min Gap/%  T/s Obj/min
1 47 3179 0 11 3184
2 94 3232 0.24 10 3240
3 375 3280 0.32 10 3348
1 435 3471 1.36 11 3373
5 X X x 29 3 450
L TR 1 b AR AR
A)
AN\
5 Zig

D T 2% 83 K 280w MR A/R L 4R 2
LBk EE S Gras AT A AL B9 MILP BB, m] DLBE 4 M
PIRA K 7 2 R R0 A as AT P oL e A 1A TR 26 R
PYARAT HE B O3 i 7 15 O FEBEAS [R] 20 il D5 3% 1) 3R
fifk 3R
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A USINE 27 38 % 18] B 240 SR A0 7 5 8 2SR i e 22 o
FEIN A AT E — 25 F 7 A5 — I B SR A ), 4 51
B30 B ) R 249 SRR e A Sy i € AT RE A BOR 29, A
1798 /0 32 A B IR ] K 21 2 Bt 249 RO A8 TR 0 L 78
3 AN 37 5 v SRR I 1] 3 ) A 25 046 ~ 4500, AT
12 FH T S I SR A o 9 91 2 38 A R R ) A

3075 YR AE BIR 3 29 A | A R OR it B 32 e
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