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Abstract

Aiming at the problems of high carbon emission and total cost in the “last kilometer” distribution of
rail-road intermodal transportation. From the perspective of low-carbon, according to different
modes of transportation, the forward distribution path optimization model and the forward and
reverse combination path optimization model of public and railway intermodal transport are re-
spectively constructed from the perspective of low-carbon. The former includes the transport cost
and carbon emission cost of public and railway logistics center, and the latter adds the reverse rail-
way transport cost and carbon emission cost to the cost contained in the former. Finally, it is solved
by tabu search algorithm. The results of relevant case studies show that; In terms of total cost, the
cost saving rate of combined forward and reverse transport mode is 41.70% compared with that of
single forward and reverse transport mode. In terms of carbon emission cost, the cost-saving rate
of combined forward and reverse transport mode is 41.41% compared with the total carbon emis-
sion cost of single forward and reverse transport mode. In the carbon emission cost. Therefore, un-
der the background of the country’s vigorous development of green and low-carbon, the road
transport process should be optimized as much as possible. In terms of other costs, to achieve the
purpose of reducing the road transportation cost. The results of this study provide a reference for
further optimizing the “last kilometer” distribution service of rail-road intermodal transportation.
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Figure 1. Relationship between the mixed time window and
the time window penalty cost

E 1. RAREE S aEETRALR

MSEBR A B ACARSE, 305 % T N [ B SR i B 1) B AR T AR o AR s R 55 I RV VS B 4, 3
IR AR A 28] G 8 ) B TR BRI T B A 50 AR, I T 7 A 50 A ] C o € RIRFE AT %
2 FR IR 55 S 1 Py 281 s 8 Py A P ] 425 5 AR

Q, T <EETET/ > LLT
o |(ET=T/), EET<T/*<ET _ _
f(T*)= Viel,Vjel,vkeK (2.6)
TX-LT, LT<T*<LLT
0, ET <7/ <LT
qzzzzqumk 2.7)
iel jed keK

Kbt Q FRM I GE T RAT I ks [ET,UT] b1 6, 505k EER 1] B 2 SR 27 A AT (B ]
WESIHR: [EET,ET|AI[LT, LT A B 6, A e o i 1) B B34 7 10 2 5 7 5
RIBEBIRT P LA 6 5 A, T Bk Bk 7 ORI, £ (/) R IEFLZHT, 0k Bk
TR 1] L IR 2 e 6] MU T B ER B R ROy SR RS | AR
BRI L R KRS, I 1, BN 0.

2.3. IEEEEBEMLBEREHE

FEIE A O R AR L AR R v, B AR B 06 it i Bk B i B Bk B b e, SRR R 8 BR GRS
BAER T, R AR ) R AT T AR BRI rh 0 B R T RO BCIS BRARDOAG I R, e R P A IR
oK, CREHREBRERIS A . ERES AR A3k B R BP0 O B BR R IS SRR HEUSAS < 1 17 22 BR BC I A
Ay I 2 B HCIE BRHRTBORRAS « 1E [ BR BP0 HH 0o R A AR AR I 1) 8 B P 6 1] T 0 11 AR, Ay e
T e A SRR R AR B 2 BRI 32 I [ T I B AR LA AR -

DOI: 10.12677/mo0s.2025.141052 561 jé

m

5


https://doi.org/10.12677/mos.2025.141052

%%

il

43

minC; =C/+C;,+C;+C, +C{+C; = E,d;Q,; +aU,> d/Q,

iel iel

30> dLE X +aug;di;x;jk +;ch{k +33f (T;k)c, yi

iel jed keK iel jed keK

(2.8)

LI KA
QX =>> QX <Quu VkeK (2.9)

iel jed
A (2.9) AR K AMBRER DAL O i RN BRI B AT BT IRS5 1) B ) I B SR B A, IR /T35 T
KBS . QI FR IE IS A MR BRI O RIS 2R, Q, FoR AR LIk &,
Qe LN E NI E B

A= ( A+t 1) )% (2.10)
N2 10)FRB R — N P IECIA R A, T35 E—ANE R E, bRz b, mAE

JUZ IR AT BRI (R e, A FROR IR AIE S T RIA T I, RO I s g A R R S5 I TR
ty AR AL [ P AT R0 BT L § RIS R 4] 3RO IE R Is v BA T AL A %)

k;%“x;jk =1, Vjel (2.11)
>y =1, Viel (2.12)
keK jed
(21N A2.12) %A% P A HAE — I3RS -
Y x* <1 vkeK (2.13)

iel
(2. 13) RS 4 e 2 RBEMEH — .
Xt <y, Viel jedkeK (2.14)

RQRADFR —WET LIRS ZAE S, WD R MRS
3. E¥RERBEMILREWE
3.1. )RR R KRR

(1) iR

TE 1] 45 A R B A BRI IZ BR AR AR AL b L35 = ANIRNT i, 2 R BRI AR R 0l BRER DU Lo
B/ W, PMINERER IO I BRER S, IS B S BRER I RO, AR T BRER AL PO Xt SR R A

ANEF B, R SR BIBCIA G B HEAT N — 2P IR0 R 45 45 ) 28 BR C IS OB IRl oA 15 . [ 2 DR IER ) 25
FARBR A BRERIS B AR AL A S5 1

3.2. EHEESSBERUMAE SRR

I R R, IR R A AR U R 8 A,

AT MBS AR IS R B A, S PR AT X 00

(1) PRI A6y v 0 R B A 30 o0 PR K B A A B A

MER U0 A st VBRI P O O BR B B BAS AR IR AL AT IR R 4 s g Ae it R v, 58—
(2) MBI AR i 2 Bk BRI Hh 0o PR B B 8 B e HE Tl A

DOI: 10.12677/m0s.2025.141052 562 e RSE TR


https://doi.org/10.12677/mos.2025.141052

1
&K
Gl
4

‘:‘.} SKERIA L o

W sEmRh

O E4
SKERTESAEIE
ZIREREZE

_» AR EERXEIY

- EIEIEE

< » RERIEEIEH
prigedis:Sed

< —— > NERIEFEEEEEYL
P e EES

Figure 2. Topological structure diagram of low-carbon public rail combined with forward and reverse route optimization
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Figure 3. Tabu search algorithm flow chart
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Figure 5. Scheme diagram of forward and backward combination path opti-
mization model
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Table 3. Comparison table of total transportation costs of single forward and reverse transportation and combined forward and
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Table 5. Cost comparison table considering forward and reverse path optimization
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