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Path optimization model and algorithm of multimodal transport for

long and bulky cargo

LEI Ding-you, YOU Wei, ZHANG Ying-gui, PI Zhi-dong
(School of Traffic and Transportation Engineering, Central South University, Changsha 410004, Hunan, China)

Abstract; Based on the view of feasibility and rationality, the path optimization influence factors
of multimodal transport for long and bulky cargo were analyzed. The minimum transport time,
mileage and cost were taken as objective functions, the line boundary. bridge bearing capacity and
lifting equipment capacity were taken as constraint conditions, and the original path optimization
model of multimodal transport for long and bulky cargo was set up. By considering the
transformation characteristics of constraint conditions, the original model was extended and
optimized, two-dimensional sequence coding strategy was designed, and the extensional model
was solved by using genetic algorithm. Calculation result shows that by using the extensional
model and genetic algorithm, the optimal transport time, mileage and cost are 12.5 d, 1 116 km
and 581 800 yuan respectively. By using the extensional model and simulated annealing
algorithm, the optimal transport time, mileage and cost are 15.5 d, 1 131 km and 677 400 yuan
respectively. By using single-railway transport mode and genetic algorithm, the optimal transport
time, mileage and cost are 12.7 d, 1 152 km and 565 000 yuan respectivelg. By using the
extensional model and genetic algorithm, the integrated optimization degree rises by 52. 22% and
8.95% compared with the other 2 conditions. Obviously, the extensional model is feasible, and

genetic algorithm is effective. 5 tabs, 5 figs, 21 refs.
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Tab.3 Transport network information

= , % B BRI iz i 5 B B (5 B
FPi | IR | LR | BRI | R RREEE T/t B/ km — —
EUBUR U mffm/d | R/ o0 | BfE/d | BRI/ 5o
1 1 2 1 600 P ¥ A 175 1.0 5.40 3.0 6. 00
2 1 2 2 600 oiid fE nl A 185 1.0 2.87 3.5 8.00
3 1 3 1 500 B f5 AT 120 0.6 3.70 3.0 5.00
4 1 3 2 600 W03 5 A 130 0.6 2.02 4.0 8. 00
5 2 4 1 600 s S AT o o 152 0.8 4,71 2.5 4.50
6 2 4 2 530 B J5 AT 156 0.9 2. 80 2.5 6.50
7 3 4 1 650 Pl i ) AT 108 0.5 1.67 4.0 9. 00
8 3 4 3 — — 123 1.0 0.40 0.0 0. 00
9 4 5 1 600 — 212 1.5 6.57 0.0 0. 00
10 4 5 2 700 2 e ] A 243 1.5 2. 30 5.0 8.00
11 4 5 3 — — 250 2.0 0. 80 0.0 0. 00
12 4 6 2 700 oi i fE Rl A 205 1.0 2.00 6.0 12. 00
13 4 6 3 - - 230 2.0 0.70 0.0 0. 00
14 5 7 2 650 W3 5 AT 165 1.0 1.54 3.0 5. 00
15 5 7 3 — — 180 1.5 0. 60 0.0 0. 00
16 6 7 1 650 2 JE T L 190 1.0 5.89 4.0 7.00
17 6 7 2 700 e )5 Al 200 1.0 1.76 5.0 8. 00
18 6 7 3 — — 210 1.8 0.70 0.0 0. 00
19 6 8 1 650 2 S T A 145 0.7 4.50 2.0 3.50
20 6 8 2 700 W0 5 A 155 1.0 1.50 2.5 4.00
21 7 9 1 650 i3 e AT aE it 174 0.9 5. 40 5.0 8. 00
22 7 9 2 480 o i J5 Al O 167 0.9 5.20 5.2 9.00
23 7 9 3 - — 192 1.0 1. 80 0.0 0. 00
24 8 10 1 600 i i e Al aE it 213 1.3 6. 60 6.0 15. 00
25 8 10 2 530 P S T 287 2.0 2. 30 4.0 13. 00
26 9 10 1 650 B3 S5 A 5 170 1.0 5.30 4.0 8. 00
27 9 10 2 650 Y3 5 AT 180 1.0 1.67 4.5 6. 80
28 10 11 1 700 oi i fE nl A 150 0.8 4.65 6.0 11. 30
29 10 11 2 700 — 164 0.8 1.53 0.0 0. 00
30 10 11 3 — — 182 1.5 0. 60 0.0 0. 00
F4 BEHRERTEHER x5 AEAEHHELERIER
Tab. 4 Calculation results by using genetic algorithm Tab.5 Results comparison of different methods
1 H /MY K AE A iR EEER =L S Hibp ke | AR/ %
i) /d 12.3 19.8 12.5 wfesE o L
Z AWz ) 0.2015 52.22
B2/ km 941 1335 1116 ik D 7yt 01
/TG 51.70 94.75 58.18 OISR A i 1

| —>3—>4—>5—>7

iy 2 S A5 B O A4 1 1 ) 568 T 7 2 2 SR e A 2t | 0T
ARV R 1 B0 2 RGE BT ROR e A

B I IR LR 9% AR 00 12,5 dL1 116 km, w0, o, o, | eems | oanss
58. 18 776, % JH 77 5 243 B 19 45 3 % 15.5 d. Oy | STl
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Fig. 3 Comparison of transport times

1160
1150
1140
1130
1120
1110
1100
1090

12 %y B /km

il Fik2 T3
Bl 4 35 R LA
Fig.4 Comparison of transport mileages

70

66

62

581

12 i %% R/ 7

50
Tk T2 T3

B 5 i3k 9T

Fig. 5 Comparison of transport costs

1 131 km.67. 74 J7JG, J5 ¥ 1 16 & iz i i A] | B A
A E A E T ok 2 AR EE AR O 19. 47,
L3%. 14. 1%, B4k & mn & G 1k B & i
52. 2200 MACRCR L W35 s K is Bk AR A ) L 5
IERAE R N I /N 7S o (R - g
L5 JI00, JE &R 5.7 43 A 1 IR K K Bk 4
FEE  H0 2 2% FH AR 17 T3 0T, R . SR 0T R ek 20 46 4
VEME A T AR B i i 2 R A H b R BB . R
FJ7 i 3 15 2 (9 5 32 e [a] L B R A0 3% AR Ik
12.7 d.1 152 km \56. 5 J5 IC » 59K I 5033 iy 2% 4%
I ARy 5 17 Sz i (o) A LR ERAL T L 2%,
3N A R SR R ARk 1w
WA B AR R B A T 8. 95 % AL AR B N B
F.ORSCER IR R 2 B s B AR A vk
AR T BEAR A K BT W32 i A | [F] sf A o] & o 35 1%
SR XS TR g R b 2 Uk a B A LAk In) AU A
ROATATHY

5 & &

G295 7% I8 KRBT 22 Uk Az B AR DL Ak R LY 22
i PR 2R DA 2k PR S A7 SRR B BE ) AR AR
AR I A AT O PR AL © Lz i e ] R s
LR i S M G2 i 2 ] e 0 D A H bR L A ROR
e 22 KA IR A BT R JR ALY . 183
P th A IR B 22 3K 2 B AR 10 Ak T i BE A% s il
7E A B 22 3Oz 12 i T 58 U AR D R R AT
EZN ST El) RIA LR SN S/ E N Sy
TR FE A 2R (4 ZR 48 T AR S MY 2 MU 2 e A B AL
A8 7 18 22 UKz i A iz i 1) 5 9 T A BE AL
P A [7] s B AN [ 3z i 75 5 F RIS 22 53 25
b TR R A B PR IR B 2 K s s AR AL )
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