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Abstract

The rapid development of rail combined transport has accelerated the construction of the landside

SCEEG|FH: TIESC. BT IR ERIDOE AOHE VR U Bk R S ARSI TE D). BB 5 TR, 2026, 15(2): 429-441.
DOI: 10.12677/mse.2026.152042


https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2026.152042
https://doi.org/10.12677/mse.2026.152042
https://www.hanspub.org/

it 3C

railway network of the port group, and the integration of the port area will continue to accelerate
in the future. For the land-side empty container allocation mode of the port group under the sea-rail
intermodal transport mode, a sea-rail coordinated empty container allocation mode will be carried
out. In order to meet the export-oriented country, the land-side empty container resource alloca-
tion scheme of the port group under the sea-rail intermodal transport mode. In order to effectively
reduce the empty container transportation assembly of the system and increase the empty container
turnover rate, this paper takes the port group and hinterland area of export-oriented countries as
the research object, and considers the land-side transportation system of sea-rail intermodal transport
port group composed of liner companies and train companies. Based on the perspective of multi-
modal transport operators, a multi-period mixed integer programming model is established. The
model considers the empty container transportation between ports, ports and stations, and consid-
ers the cost of empty container transportation, container rental cost and storage cost generated by
the system, so that the total cost of the system is the lowest. Taking the land-side transportation
system of the sea-rail intermodal transport group in the western land-sea corridor as a case, the
experimental study is carried out. The example results show that the empty container dispatching
mode under the sea-rail coordination can effectively reduce the cost of empty container dispatching
in the land-side system under the sea-rail intermodal transport mode.

Keywords

Sea-Rail Intermodal Transport, Empty Container Transportation, Container Sharing, Mixed Integer
Programming Model

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

IR T KIAAAAE Ik th D 25 Ve, BRI YIR M 2 R Be H I B AR E i e 7).t H )
R O R SR s P R B AR, 0 S R D R A MR K R A, IR AR SR R S
T B X 2 (AT KRR . WA iE. FEESE < — 87 B, BRIz Eis i
AR E,  “—H 7 o R SR AN BOE SR 2 A, BdE RN, 2024 45, FREELE
Fiz APz E R K 15.6%. 4 E 32 DR POKEE & F I K 16.5%.

It 5 5 [ Y A s 1 2 A A ) R 27 A ol Rt X 2 A A R K R PR R IR A, T B
15 Py il it ) P 2 A6 B 3 3R A 7 A9 QR A 1) R . (ELA%: 2 11 T Bk 0 28 4 R 2 RRE AR A “ 3
WXL RS R, B O S E A SR e, XA RS R B STk R O s
WFRESR, PPAEMMEXR RARE, SIS AR, BE L O IRSEE . HFH, 1
R I IE g s, WA R R ER A 7l S E TR N BN BE N, Rk A A A SR HRis A
(B2 N M Bt i is BICIZ HE, DL & H s B N B Iz s . A R fistigis B, Hitis
AN IEHEIZ B H . (HoRRBEE “—4H” « “—3h]” fAkRE, £2XKEEE ANM
B RN BIE AT DA . 2 ABHEEE N2 T uk 200 D 0@, JF n7 DU SRS O
i 000 Py 2 A B R

KT S, FENCETR T RKEMAXHIF, (ERFIZJ7TH, Crainic 5[ 1] M 53705 DL
Je P 22 RN Bt S AR RS R TR R, AL T BB . Wang S5[2]0F 50 T B S A2 3 4 =0T 58 7 1)
B PERSARAN B, FETFR T — MBS AR AR R/ M S IB A . T EEB I T AH € B

DOI: 10.12677/mse.2026.152042 430 RS TR


https://doi.org/10.12677/mse.2026.152042
http://creativecommons.org/licenses/by/4.0/

gL

{11 SRS IR B A L RIS B AL HEAT T SR . SONG 5[4 5%t 2 M4k 2 M 2 A iR IO ALIZ X 2% 2 A
BT, S T 3T PR B SR R B AR T A B B R A s oR A% e L, I8 Y sl 3 L
MRS o Liang SE[510FFC 1 H A sh & A A A7 70 BO SRS, 32 01 7 — N BEHLEh S MR (DP) R AR AL
PLHAE 7 TiE R 3R

KT RS RE 2 7 R, Tk R MS[0] (IR FT b 25 18 1 20 o L SR b A S kit SR R A 2 A TR S (K 52
FESEBIEN] TR R X SR AT e A RS 2 T AL R T o A L SR (73R 1 S I8 Tk ) R 29 ) 4R
AT RBEINL B, JFBLT 73T TOPSIS IR E S HUX MU 2 5. BUAISE[8] Ak & A £t
KNG B ER I, B 1 AR R AR AR MR & BRI . IS S [9])4
YT RN R B AR AR SR A B AR IB A, IR R AL BBV E LRI AT SR . Chen Z5[10]
B T REHLRE R & T W BOS s S AR E L A, TPk T — R SRR A B, S T
FloHT BB R BRI E TV, B 7R S AR R AR

KT UEEE PR B B A IS AT 9T, Katarzyna S5[ 1173 T BRI [A] 57 5 ™ EA-PETH0R,  DLOCERZR IR 1O TR
A Hr B AR 2 AU 23 AT RS R AN D 77 58 o 8 A58 [ 12 ) 6 ¥ s 1] 10 s 22 T A g o ) 8 s 22
Fefih b, GUHTHUEIN T IR MRS AR T I, K R 23T THION “ U 2. 2 ulixt 2k
MR, #2722 ARG AR IR . Xie SE[13]RF 5T 17— 5N Rl JE /K P B Bk g 12 2 w) A —
FMHEII LR 2~ =) A 2 IKIZ R G2 MRS G, $R3F T BREAS 5 i A 13 2 5 i AR 12 g,
R 7RI S A RRRA XU R M a . IRIPEERE[ 14158 “ ISR T Bk P SRR A
IZ SN, B DR AL TR IEIHE I Y, R EkES Bz ik BRI A A SRR e S S A R O R S A RIS T

%,

BT AT A H 2 VR 328 1 R AR P B — B T 2, SR MG R B R 0 Tk, (R
S 1B O O A P 2 A VI, 24 BT 0 O B il 1 A 4 7 BB B A A B — WA, R AR BT
B, T LAEELA TR SRR TR R, IR S BRI T KT 4T, ARG %
ARG M A BRI, RTiA LG A LR EN. ZHEH TR FRIEEERE, oS mE
I 57 (1 Vi 1T 5 L B 00 B 0 DX SO et 52, 3 %2 SIS 208 AL W LIRS 1S i ok 5 it iz
Jia I R, o OO0 2 R VR 0 . O/ SRER b ST MO AR, B A 451 LA B E A
AT AT
2. [ElEEfE

AR T —AE b2 BB WSRO IR, L R B
i TR P 7 3 4 A ST LA g SR R, BRI AT sREE AN 5 . 4B EE A AFAE
TR TR, AT LA Bl S35 3 B 1 o ot T i B o I I U ) T ph FE S 2
B AR S, B /T BLAAE F U 1 1025 B A SR RIS A IZ T R, B B IS 1
1, SR VBRI E) | . 2 I s ) SR A0 e B 0 A ) 76 oy il ) 2 40 PEAE SR L I 3R
Bk BIERIE A, FEEEIE I, BERMBARAE C—FE” RIE R, YRR F B R A
KRR SR . R T FEE A B SRIETE AT S, 4 v o Vs 0 110 2 0 P A7 e 2 R
%2 ARIBLIZ 275 N\ AT DI o 8 1o 1 B B 0 X 358 1 2 3K 396 L 8 1 R (10 2 o

S 1 2 85 7 IR RS b s £ A B A AT SR S o, A T DN o 3R S A T B A P AR
MR R, (0 SR PR AR S R LTS A TR, MBI A 7 76 1 11 72 A 2 A BT 21
BRI 2A B AR, T AL T St 35 T DR FE G R 5% PR 0 11 10 2 A e
TP J ok S FT DA R AR R R R R

DOI: 10.12677/mse.2026.152042 431 RS T


https://doi.org/10.12677/mse.2026.152042

it 3C

$ & »

SEAfe PRSI A HEIN /M TN E

) 4 \ 4

"5-‘ /\ W

P Fifi ERES
Figure 1. Schematic diagram of shipper’s cargo export
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Table 3. Distribution of empty container demand and supply at each node under confirmed demand
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Figure 2. Result of example solution
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Figure 3. Various costs under changes in port demand
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Figure 4. Various costs under changes in station demand
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Figure 5. The cost of each item under the change of the cost of the supply less than the demand
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Figure 6. Various costs under the change of rental container cost due to oversupply
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Figure 7. Various costs under the change of unit transportation cost
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Figure 8. Each cost under the change of unit stockpile cost
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