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Abstract: This paper focuses on the operational organization issues of metro logistics systems, drawing on domestic and

international practices and taking literature from 2016 to 2025 in databases like Web of Science and CNKI as samples. By

integrating bibliometric and content analysis methods, it examines research progress in this field. Subsequently, it provides an

in-depth review of studies using quantitative analysis methods from perspectives such as research objects, stakeholders,
transportation organization modes, train scheduling, capacity allocation, freight flow distribution, modeling strategies, and

Weks B ER:
E—1EE:
BIEEE:
E&mAB:

5 AE:

2025-07-09  f&[EIH#A: 2025-09-17

KFE, &, BHL, HIF, NERESBZEEE. HTHHRsBESEAEME, zhuyuting@btbu.edu.cn

XIE&, %, B, #IiH, NEHTTEMRKSEEMR, liulu@yzu.edu.cn

R ESHIER I B (BJST20250212); IERTHEZERASBITRITIE (SM202410011001); TR SR O FHTRIFE
53 (2025SJYB1543)

KT, B, XK, E. BRYARRFZEERHRGE : NBLRAFINKX D EFREHE]. BHIRAIIE, 2026, 39(3):
54-64.

Zhu Yuting, Wei Chang, Liu Lu, et al. A review of operational organization in subway logistics systems: evolution from

single-line optimization to network coordination[J]. Urban rapid rail transit, 2026, 39(3): 54-64.

54 URBAN RAPID RAIL TRANSIT



R R FE R EHRTRLEL: MBLL LTI RS

solution algorithms. The findings show that international practice and research started earlier but have not been continuously
promoted, while domestic research, despite considerable attention, remains in a small-scale exploratory phase. Current research
lacks systematic connections when analyzing key issues like transportation organization modes, train scheduling, capacity

allocation, and freight flow distribution, highlighting the urgent need to construct an integrated optimization framework for
multi-element collaboration. The research objects need to be further extended from single-line scenarios to complex networks to
enhance the practicality and applicability of the theoretical findings. Under the green and low-carbon objective, incorporating

energy consumption indicators into scheduling optimization and integrating low-carbon strategies such as regenerative braking

energy utilization is of great significance. Meanwhile, moving beyond fixed demand assumptions and strengthening the ability

to respond to uncertainty and elastic demand can improve the alignment between research and reality. Additionally, developing
optimization algorithms suitable for large-scale networks remains a key direction for future research.
Keywords: subway; urban logistics; operational organization; bibliometric analysis; modeling and solution methods

WY AR R A A R B R RN P A T I
Fohih, AR EIGE . AR, DAAEE N L
G R Gk T AS BRI R BT v e ) . WEAY
BoR, W TRIE N T 30%~40%(1 38 iR, PR
T 16%~50%[1 2535 G AR HER 2 il 2 H 254
Kk, MEshimdb et kEs R g, Mo
Fima ARER BT A T RS

“HUVT IR ARG A P RKHE A i B TE AT
YIS NS, IR T TS TR .
b, BRI R G — PMRFE T bk I 2, SR
KRS HH P, Jmeek, iz A
TR R FHEBE A USSR . A BRI . SRRk
FM 2 BN FFNE T2 k. RE AT T
B SRR, (AT i B e B (AT I8 AU R 2 B
BRI AR LRI A9 5 (2021—2035 4F)) G044
W “HURPIREOE REE 7 “HFRGEH Tk K IS
R E IS TR, E A2t Bt B %
BB S5 RGE . ThReE 55 7 e T Hnr 47
T%[L 5-10] .

JUE AR T TR W - R i R S A R T,
RIZE A L) UG AL 2 HOCRBHE RoCsE . 5
RS s AL Gk RG], HERiias A
TRBR IS R4S I3k al b, S Bl 3232 1 1 5 3 IR 1E,
FORZ O A TR 5 R 2 B P Rl ds v A 2R 5
Ko K BE, HEYmIEE HALOFAUE AL Sl
PRSI H AR S A O O TRISAHOC N A, O
BRI TEA TG Sl o HSEFR b, — 71, HUBR i
FERBE RIS AT FI81T; i, R
WA LRI B3 22 5, W IR 1 ik
BISER, i LI E g — MR gE 3. M,
H RS H R TR AN S TR 7 K M 51 iz

=
=

R JSE e AL, i A DR P B s IR 55 Al |, ST s

==Y

prasy
=

==

K, W ER AR RE, S, B R E AR
SIRIBA AR BART R, oA O S 1 )
A 44 OHLWER: SROLATRIEE 1 578 IR 55
X QFIGPEE: WATAHRT 481755 @iz HlcE
WA ke 2 A SR R IS R 45 . R 2 R 11 B S AR 45
2 @TRWAT: WA S YA ik M 2 AT i
WA,

FAT, e Einis s R Ak O — 2 B0 1
WIIURR, I AT s w9 R4
WEL T MO BRI AL S . S hE SIS P R R, )Y
E PAMIFFEAN A, JEEE KR R DGHEETY o5
e HEAR AL BB KB B s BALBIR M 4% Visser!!
Cavallaro %"V 51 7 SRR AR 5 ME A A 22 1
[ N IR S RS S R s T P
BT AIASERIILIE REM T ITPE. ik
ik Ko £ it 3% 48 S8 T PO ST R s Elbert 25U Bl
A USTERSE 7 K T 52308 48 B 10 0 JL A0 Tl 9 ) S
15, SR IZA e T AR R I E 2 X He
AEUOIE T 2016-2021 45 468 FAHIESCHR, 8328 XA
KM 7R T % B U IR 5% A8 X3 R A o
[1; Zhang ZSR BRI 2E 570, B T L R
MAGIWTISTHE I, Gong 25U ST FL T 2L T Hh ik ()
TR ARG FIIRGE F R SRR, T ST
AR R R s 5 A IS A« AR
IS 3ANA MRS T E AN TS RS
F PPN VAT R . RS KB AT RIS %
ANYE S5 TT e R G 0T

S BT R R G IUR AT T 2 4t
RS, HEEAG SCRIRBE R G @R SRR3R, xS
AR R G E ML TR . AR SCNIE B L
B SCHR VISR AE LA S AR 5 SR 1) DB ) (B
WO G Flai B4R, s GW. FIEREE., 12

URBAN RAPID RAIL TRANSIT = 55



EHIREIZE - F39% F3H 2026 £ 6 H

JIECE . BRI ARG 5 SR AR A2 A5 7 T AT
RNGEIY T, DA A AT 5 S AT RN S e N FH 2 it
BHRMEL
1 Wi H5cis B 41 80k

WA ERE, TSR R OAEH
EPI. FAE 1927 4, B¥EEL “Mail Rail” R4
SCHLT MR As A, R H O TR e ks, (|
o JE SR YA R A T R R RN 21 i
)5, WM T Z AT T 2R 22k, W
2002 SEA L it “Garbage & Work Trains” 523
SIS s 2003 fEIRERLIZ AT “Cargo Tram”
DAZKHH AL 3 30 SR Os AT 5%, ol Pl el B A T 4 ) FH
EAZ I A KA A A PR AE I IS iR 252240 s, i
faf 25, BUHB AR SEE FKABRR AT e T & fikis. LAz
ITEIL G 2 P R R . o, EERA
2007 4E LR AW HEHE “Monoprix ™ 25 H ki 0 H
FFAE 2018 4L “Grand Paris” A FUARHL L) I 2%
(KI5 220, kI, HERIRIZ 4 T B
AR RS 2SN R IR, BRI
T H PSR oA R DR 1k, AH AR SR B 3 1 A8
TR ARSIy, AR 3 i i A kb 787 1K

(38 310 H 250 B2 B E .

ERRE, BEM TR T R K K o ang
W OREFLSIRAMEE, DALY N AR I H L)
PR HE AR R B, 2022 4F 7 H, T MIKFEHLEE 18
SNSRI G B 2. 2023 4E 8 A,
DYNR DAL 544, AHLER 11 528 T g B &
MZERTFE “x8auptaz” B 9 7, dbatfehik 4 5
2. 9 TLk-p - L s R SR EOE F 11 A,
TG 3 S TIT R gz B 12 A, b
Wb 1. 2 LTI Baaiibist. 2024 4£9 H,
BUMAE Lk 6 5 2R sis i 42 His Pt 12 A,
btk — 20 4 A K 2 ML £ 32 Han it s 4P
2025 4E 7 H, SRR 8 SR DL “ Hh SIS 7 Bz
B R CY,

21 IC R T e R IR T A0 R S e ) O
ES N RIS . AT ORI, H AU A ki o i 2
DA PSS ME S E B, SR R BE
B 2B F 8 P R ] s X SR A, it
i TR, B A DA EARA . I E AN
Fo GEEKRE, AT SEANAE T LMK A R 258N
TR SR, ELB T 1 SR A SO

[ A $th SR A S B

Table 1 Domestic Metro Logistics Practices

=1
B R B g &I iE g £ G R LLLR
. 18 F 4, BREBAE . T AR
] b £ Py
0200 TR pmmy)  masmAmad
EIEER . IR
202308 I 11 E% *”*%jm R S
]
L 45 9T RFRE, PEMWE.  RLAFH R
vw ] . .
202309 AE 4w A% T Ak F R
R TAREER . PE o
=4 ) 2 lj
2023.11 £A4 354 o Beidh 61,
Ligerg pnE] . L 71
2023.12 B 1 5&. 25K Rk, B kﬁJﬁ
BER i
. 6 T & (A . .. FmFBIE
> S0 Uil R
2024.09 AL 5t A 55 MM Mk | R F ik iE et
2024.12 T KREHGE LA, RAMK 7§%&%
ik
2025.07 HH 8 F4& Fhisk, mFikiE BB OE

2 Wi RS is EH LUKV B

21 MERRESHE
AH5T LA Web of Science. CNKI F1 EI Village 4

56 URBAN RAPID RAIL TRANSIT

B R, %GR ES & 3%
R B EMEE T £, RIiE _
- s
ERER, APz Rk iE + REH A
. _ HagskREE ., &,
R BA ) & T AT 5 % ks HRHE
B R &%, HAdiE = A A
RIBEIRA 5 T 477 %
i s %
B 5%, +Adia T izl
RAERAI EFATH5EBR " o
B35, EAIIE, BIWRE B AT
RRERA I EFATH5EBR
AR, BN, Biis. ki i+ A
Bl R B R4 R
BERH»H . RAINIE Rk + R E AR
HAITIE | B RAEH R B ki +REE

B, B 2013 4 1 %2 2025 45 6 H TS
Wig . KR = “Huik” B “BIEZE” )
A “EINRIZ” 8 “Riits” B “ &0 — " 5L
CRITEE B R ITE” )); TS=(( “metro” OR



R R FE R EHRTRLEL: MBLL LTI RS

“subway” OR “urbanrail” OR “underground”) AND
(“freight” OR “goods” OR “cargo” OR “package”
OR “parcel” ) AND ( “passenger” )), IL3R15 479
SR AL, BEHIE 64 FAT RO, STk
SRR AR & 1 R

| mreganr H Smsaoom Hasamoo  omnz |

FRATR 1 aeasy | 128N
167 BHEE ) TS
El Village fEainghy | R BN pEor= T
157 i s | P
K1 Scmkdm el i
Figure 1 Literature Screening Process
22 AHRKIFES
221 KNESDH

A R SRS DL 2 P . n BUR IR,
H 2016 fFLIK, SILEHT FIHEHAC JoIE 2019 4
Z )G, BT S R R g A B R AL A
AT T AEE,  H KA I IS A G I 2 1
%2, MENDUUR M B MBI K nT LU H
FEAH TR R R G NAREE . Wiz e
SRR 7 SRISTEROD I T, RO iZ AU AT FR IR
FR IS M 7 T ) O B R AR T

YOk —e— ek

YR SR N
PP
DD DD

K2 SCRRAE R S
Figure 2 Annual number of publications

222 {EEKRRERSH

CHEZT AT g 3 s, e
10 AMEZK, BB e A P I AR A . 1%
USRI T B T T (49 B, IERAL 3 R,
REFAEN 2 5. Wt EEh ThE, FEEaE
T RIE Rk 94 2 LA K R 8 T2 T AR A 40 5 il
FIFFER R R BOR SRR LT, oAt B 5 AE 40

B S5 BERAR, SCER A EC F . BRI,
IR Bz sk 1y ] it e 2 DX el 22 S Bk Wl
223 MRABRFENH

2 G T REA SCERIGE SN B SR 5. ]
LA, 2021 4 & LAFT, W2 Rk, ME
S HT LR R GRS Bk, TR s B R R Ty
%, 41 Hoerl 255, Cochrane 252, H 2022 Fid, 4+
XTHUER YD RS € BT RIS 2, BFSTE AR AR
Tizgd Wi, PIZERE. B ilE S R
S AR A, P, A RRIEP. B
2TV 3ok K502 AR ORI B DA 5 42 8 5 5 B I 43 i

S, SCIL 2 EEE R .

60 -
sofF

40+

m&”so-

®ool
or 3002 2 2 2 41
SATARIR N 0 N S e N4

A% §

K3 5 [ SR A SO Al
Figure 3  Distribution of publication by country
x2 MIRABRAZELE
Table 2 Summary of Research Content and Methods

() 51 % BER T ik
Shivaram % (2025) @ Mk
Di %(2025) Q3@ sy
Hu %(2025) &0 ey
FBLAKE(2025) @ i
1T45(2024) @ o)
AR IR (2024) @B3®@® EE
WL % 5 (2024) Q3@ z%
E 08P 4(2024) @ ZE
% B Rl 4(2024) @ 3
ZA7(2024) @ o)
36 AR F4(2024) ©) i
AR RIS (2024) ) sy
Bacher % (2024) @ 2F
An %(2024) @@ ey
Hou % (2024) QB® EE
Li %(2024) Q3@ sy
Yao 4(2024) @ ZE
He %-(2024) @ ZF
Mo %(2024) 3@ ey
Di 4(2023) @B3®@® EE

URBAN RAPID RAIL TRANSIT = 57



EHIREIZE - F39% F3H 2026 £ 6 H

£ 3
(EACELD) i kS R Tr %
T & 5 55 (2023) @® i
KR IR 5 (2023) €0 e
A A 5(2023) 3@ £F
% 48T 4(2023) @ i
& N 45(2023) @3@ 2
3RS (2023) ) i
P Ak 45 (2023) ) P
Hoersting 4(2023) @@ s a
Hu % (2023) OO@® MR F
Di %(2023) @@ 2%
Wang %(2023) @) -
Zuo %(2023) @@ ol
& Rk 45 (2022) 06 BT
Z4hE%(2022) DD EE
£ 5(2022) ) Sk
K% 5 (2022) @ b3
AR IR (2022) @@ EE
7 A& E(2022) @ o
AL E 5(2022) OB 2
Ye(2022) ©2)0Y EE
Di 4(2022) ©0) 2
Li %(2022) @@ 2%
7 R F(2021) ) P
KA (2021) @ b3
FIRE(2021) ) Sk
P4 (2021) @ M
BeAT 7 %(2021) ) P
Hu %(2021) @ b3
Ye(2021) ) EE
Li %(2021) 2@ EE
JE W HE S5 (2020) @ EE
KA 4(2020) ) i
[ — A 4(2020) ) P
Hu %(2020) @ bl 2
Zheng % (2020) OB@® i3
H3X 4 (2019) @ i
N HRE(2019) ) MR F
He %(2019) @ bl 2
Zhou %(2019) ) i3
Ozturk 4(2018) &0 2%
Behiri 4-(2018) OB@® RM+RF
JA 25 iT%(2018) @ s a
Cochran %4 (2016) ) i3
Hoerl %(2016) @ bl 2

E: OABBHERX; QAP ERE; OHENERE; DARA

e,

58 URBAN RAPID RAIL TRANSIT

3 WP RGcis B S UOCHE M

A FENHIFON G Fl2d A B U
IR 1B EE . RIS . AR S K
TREE T, AR 2 v 36 R A ALBIE T e SCHE TR A
I3,
31 WHRIER

PRGN TR],  BEAT SR T 23 4 B 5 1 4%
P AT, AP0 Ay R L R L XU
PR BT PRI X ] 4% 4 2K, Gl 4 k. Tl LA
KRB, KT H ) B AT R O (25 ). IR
SRR B AT X S B B I DL B AR, 2 TR
WL AR RIS AT R 4% 13 7] 55 50 5L A2 A P IR ATE T 1
5, WFFUN AR BRI AL R R B OCHE . H R
ERARAN T PR 25 TR ) (1) JEe i, AR S 3 ey S5 DR
NIRRT AW, DI gk . 5 ] 9 4 0L 1)
NI R IISCER A A S hs s 1A S fee

|
|
|
TEREN, LIS | R AT e
o | BTG, EHE | e, TMAERRER
g | WIERMESES U RSk
255 SEE
__________ J_ —_— - — — — -
i 15 BE i
‘ #%KZ%%%?,I s NE, A
™ & ,J;;;Eggﬁ%gisz; _ly Fof AhFR S 2R ]
éﬁ ,mA~ U= VIIL | }P%Qj;tfﬁzzwl . ‘KA,A
fHE S . e SO
| HRAXR.
|
i ]

K4 ANERTFON S0 A SR

Figure 4 Number of publications by different research subjects

UEAN, EERIASFIBEFON G, BEAT SCHR I S
A5, HBER W TO G B0 A FLZk ] 1)
IR, AR AR . BARI S, B0 )
Pk, JLIEH 2GR R S RN R, R R AR
ISR E SR %, I An PV e ),
Li Z54U1 Ozturk A1 Patrick™!; £F ) X H #Lk, BEAT
W% 18 T XU AT I ORIEOC &R, BV
BRI E T R AN CAZ 5, 0 Hou 1%, Yao 2514
HT Mo &5 Bk B R4, WFSTIREE T 4k M 1) 2
AT HAE 0N R, IFAESRAR SN T etk
P FIIEAT e B 2 e 12 S AT DS AR 5, 4 Li 251,
T[] W 248 75 BE A T R 5 A I 48 N & TR 4



R R FE R EHRTRLEL: MBLL LTI RS

0 Li 249 Zuo

JEAZ FH GO, DRI T A R 5 2% e v
AETIRT ye 251981,
3.2 FFmEFEIK

FEHER S RS it @b, oo %
SRR A, H H bR SERE . i EANE
FONE ZRMN TR, (HBEE RIS %t B2k 1)
P25 (s, ARSI it TR T e 0 0 D00 2 51
) B A 455 K% 0
321 RE

Fe A A RGO IR %, Ha A
VRSO AT I ) AERRER ISR T, BRSOk Z UL
RGN TR d /MU E AR A TR, O R A B ZE
5552 R 2 2 TR S5 s KA R AR AR Bl 90 25
APAE TR SR A BT (TS0, I8 1 18 50 R AOHAT
o, B RECEFE WA LTI, LR
PR T RIFENH LD, MEM LR F, RF AT
TR, MU RL HIE, 8 MLt
oo DRI, BRI AR LA N SR N 2 B Ak
P Tetirte,  H bR S (1 SR I I g /N AR Ay T
i AR TR] | Ffe A I (] 5 e e vk ] (1) HHAT B B TR
DL S A e B 9 28 25 A4 T IR 5 K-
322 %E

FERLRSAE R, 0% 5 00 B SR AL A (R S M et
FEPRBE 17) B A HERS A Ao BIFFTII 5 LLRE R oA 15 3
ZYE T e/ MEA AL F ARSI, Sorp, 2835 AR A
FNZE IR I 2055 TRV I TR 2 (A 2, 45 4 - 21 5 s )
T REOTIH . EMSAN T, RIETRIEED
KRS, HRRITBREE NG, MUFHE
2 LS LRI RS S b F], 3R T 5 EE AN [R] B 122 11032 ik
VNN S 20 NS gy e A= N A
323 BEBEAT

SHFIE o w R, RN R KA IR 258 A% 0 H br
IR 2 RETVZERE SR, ERkERIE
TR N, Wi & e HE Rl BT P
{11959 N = 51 N B X S i 7 K2 B A i g e
o BERES AN AE, GER N T RIE S B I 2
SN WEREAETR, 1875 A 7] 7 D 5 R 2Rz
NG TG F IR ) 8L, Rk S5 U B A B4
T A L T Yyt 5 2 m e afe, LA A M &ty
GINEET TN
3.3 EHMALLEN

B R I (A% O FE T s 5 TRas A

VR R G rp LA Ry sCSE I [Flis . ok 2 gk
SO ML, AUFR FEEPEE IR, R’
it A =2 Ho, IR TR 2 (12
Fa), LA (10 R, REBR A HEDT ).
IR, AT 7 e SCERRF IR S 5 L 21 P R U4l Gk ok
JEFFWE . AR RA 2 A B AT R R 5 3G FH )
50 MBI B 2 572

LA, TSP EMALIBTT, AR5
W RIETEA L o EZET, W2 R s s
SLRYGE, AT T 24T 7 A (i
Cochrane 25121, Ozturk Al Patrick!*"), 1% J7 % B R
TSRS, HIARI TR IGR RS .

HEIIEAAR, R BT 1tz 4
R RED 42w, DASEILA D b [R)is s v 43
EWIUN=R 27 s e JIK NS i nl 1 s a7/ PR = F
i SIRBRA N BRIEA R R AR Em T L
FIRES, AR EATTAS AT di G bt 2 0 s e 45 e A T
oo B, THEHt s s m) ] g R BeR R R E T
B, T DAy 2 0 B3 A0 S A A il 1) DU < 358 e 2 1) LR AT
B AR, ATEETT, 502 B R e 2 i i
I ARFEAER LR, JE 5T A5 R e
DO AR AR Y AR Y (B A S R AT
AR, KR IR IR N F . 0 Di &5 KR
PR e SE VR I Al 5 MU AL H bR, B AE4E
PIRFIRE: Li 251 SRR R 38 0 1 X e
R PRSE], DUR SRR RIS 55 i .

TEFR I E, B2 BRI &R
Gz B ALRETUR RN, H LI S5 4, B
FEH TR AR B i 1a 8 S AT J 4
ML B I EE S B S RO A I R, i
B Di 5 B A AT RO 41 U R
%, SEBL 4 MBI AR, G pe R AT
s
34 FIFEIRE

FIZE L AR A B AR e A R 08 e 552 4> B
RITHTHE T, AR RIE A, I R IR L %
Bk 55 77 Ko

TER SN, AR I ZARIAE S 4= T AT 4
A A R, A B B e T A 4Ris AT
B8 JJ BB A 22 2 KA AT B I 5 T AT
PEV R R R S sl N TR S 20 oA, ORI S T
(K12 A 5 a4 R4S 2 T DS Jo A 2 A2 R £ B

URBAN RAPID RAIL TRANSIT = 59



EHIREIZE - F39% F3H 2026 £ 6 H

ZHE M E, REFRERSEAMA, i frkE
T AT R S TUYIUER A A BT 35560,

FEM S, SIG R 2R R . JEA
T % e A N AT AT, SEAGE 2 2 2
(8] (R P 132 AT, LU S DR I R0 AR R P 3 S it fe
Fete b R DT T, BEMT S AR SS KF R R
B AR,

i BRI, BRI RGN RIS A
HIBMBHE PRS- (AL, BRI U
AR BRI IR I IT e, B T &is s
LIS AN ZZR I P e iy K (K Dy RIS 2 o kit
PSR R IE 5 GBI A R IR BT REA K 1 P[]
¥ 77, Behiri A5 g [F AR g g )1 5D
HI8 T s kA Tz I 55 e (AR L m, AEAAL Bt
BT RIFER, s 2R AT R, X
I e LR B A R T VA A BT S 4 M T 25 Bt s il
R, RTHHEMIZEHCK.

35 EBEHEE

18 3 BRI B A F 5 R I8 IR 55 R 4R
N, IR S AR RS IR D
A, DR R gz AT .

FERES ST, DHURT RET I mA ML
TR A B AR ALY, B G o] 76 [ 2 S8 R 41 F
A B E 4RO sk Re D e e e, Dk
RACRE IR T F e o) B i A KT (Ho PR
baia s A, HARAWR W LA Aol 6 IR A R
il G, T | A O 5] 7 o B ) 5 7 A 3 TG PR
BN R A 1RGN & G REAR
RPN

SRR LT AL, 2% 3755 s ) S L )
TR T 5 FEANTR] Ze i 18] (1032 S Ppla] - LA S DL 46 ofe
P BT SRR s RN, 6 TR E & Tl
It k() 25 B, DLl S R 7 A e A B R S
3.6 HIifisrEL

DU I3 B AZ 0 i FELAE U] AT R IKpE 4R
T BAFETUE TR G B B RIS G
e ) S MDS N A S PR P B 1
GG g5 i A TR AR s ) 2 18] (R VLR )

A ST, TSR U L e 45 K 2 B,
T e T B AR “ B —A 2 UL )
b RIRAE TR DO, A2 e I I ZI AN
BREAME N, DECER - FIFEEEM, DR e i

60 URBAN RAPID RAIL TRANSIT

GEGERAI O, M RN, AR AR
JERCEIWERE A 4 W AR (e, B S A4
P 5% Y TR PAY e T 3 A R O B 45 40 5 P LA
SR GAEAAAL” (1 ]
3.7 BEEREEXKEEX

MIATFKA , HUERY) I R G is 5 4 21 ) j
W AEAR E K e HLO AT T, RATRA 500
RIMIP) J ik A T . ARPELTR S H bR ek B0 B4y
fiE, AT 53 A R A R AL M R (MILP) 5 TR A5 385
ALk PE LRI (MINLP) 5 25 ,

S YISERR A S A S BRI, 8
IR BRI A C & ) b B % 1R R E G &R, MINLP
(O S A 32 B 4000, R, AL A AR 1] 5
SR AR AE R . VSRR W . i,
AE KGN 0-1 4 B A8 s S5 Lk M H R DY,
MINLP #5804k ) MILP B8 5, PRk, CARE
I e

BEXTH R DU R ZH AL o), 22 AT R
PRGBS I R RO DL B i R Al 4 3 28057
Kl 5).

: AERET ]
N gfi Z TR A U |
Benders/MiEsiik™ |
Dijkstrafy " |
sk
7 — .
n fest A A |
)| [t
T {H 720
i || LT _— _ i}
i g e A T
e TRER
: Fik
1L LT
_ﬁﬁ‘“@k F'n Ziitﬁ(i Alﬁﬁ%‘ &[451

fifedt Gurobi®"

K5 SRR e 4
Figure 5  Algorithm Solution Summary

R SE O S8 S Oh 2 T A RIS
Benders 73 fi# fil Dijkstra 594, 1 Di 255
Benders 73 fift i 52 2% AR ME R AR 5t Oy R 5
K MBI F 0 fife SRAPE ARSI /N B [ i
Zuo UKL MR R G IS E AL LR ) R Gk 45
AN R AR ML R 8, R Dijkstra SAREATR
fito JARAFIES WG R kAo R KL, &
G JR R R T I Bl iR ) R RSk,



R R FE R EHRTRLEL: MBLL LTI RS

Behiri 2P 1 JE TR RN B A2 50k 1) Je R X
Bk TR KREES RS Z A, oiEkE
PR AR AR R I, 0 Ye Z50OLR T Al AR AR 5k 4 R
TR RV HE TR & 2 USRI DLgA 50k
AN TGRSR N 0F, o Li 251908 o odk A T8
TS0 0 2 VR 5 SO RIS B SRk i . kAN, BT
R A 1) 7 22 Ja TR A SO R Y, 7 sk
it #% (i Cplex F1 Gurobi) FEAty HOM1Z A [n) 1) Ry 25K A
A7, AEREATIRTT b o — i 2, o 4 R 2D
1 AR Y,

4 FghHkR

AR R R IZE AL, (e E
WA R 200 ISR b, 0B 1 S AN ORI R o
HRHE, IR —2 04 T I E ', RN 4
Floi B4, B, P14, ERE . 1]
TOTHC ERASTSRMG b SRAR SRE S Ty T Bk g . 25
RN, AN SR IR U S AL T S S
P, MOCEARBUR A TR R, (B(ELE
—ERAL, FERIAECLT L.

1) WZE LBk E, BAMRRE PR IR T
—E LY, A2 T AT R 5 BUR SR 2 S A,
R R ARBE L IFF e M2, EWNEFER
ST T 2l al, I BRI R B ), (A3
AATY 5 BEAE AR L ARSI IR R B, HLBe = [ AH
SEHR ) R G B AR B

2) NWIRNERE, WAV Z RETHLHE
Av PGB 18 JJHLE R BRI 4 S ) b 10
ST, BUDRINZE S 4 KBTI, MAE R
A — R T, LI IE RGP KB R
Z RS G R RSB . AR T AE— A AT
FAHEREN, GZENAL FIRDUE R, DL KRR RE R 4%
Bk R G s ) I RIS IT S B IR
RTIHER AR .

3) WWFFUN Gk E, AT SCHER 2 46 vh T Ze sk it
Flo SUEITAER T BRI [n) W 45 (R F,  E6 M
MR R RA, MDA 73 R HEHD AR I 28 1R 27 G A
e, R T AR 2 N . el b, B IR E
HVERIZ Y R I I, A ORI T T AN R R 1)
MILXAIZE G . Girh AR BoR, A 2024 R, A
FE3LTE 40 MR 2 4 & UL BisE Ltk . SR,
ZEAb Iz E AR SR IR 25 e I IR, e Has i A
ZURH T S EsR . R AR B RN is

B, TR B R E i, X%
RAEFDURIG R M 2 {OR 2. AL, 3145
ORI W28 AIB B AR S 1) DR R, DL 280278 31
iy, RTHUERPUR R Gz B A R B TR AR T B AT
Jeiadi.

4) WINEREERN G , BEA W2 LLRETIE S m]
AT KARTE IR ST A A% FbR, W BEFEDR 28 1025 1
PIRANL o AEZIS WUAT B2 T REAS S5 (3
TR RERCE AR, BRI R G B A
R RE o 3K SRl IRAE A IRAT BT S R L 7 73 )
I H R 2R 8 11T REsiHE T Ko DT, AEARRBIE T,
R REFEE R BB E R IS5 TR IR AT
PACTT 5, WPETHT R E Mt R s kA E
e i o LA E R

5) MRS, BT B Se e M
SRIEAT A, B0 25 RS SR I AN € 1 S Ly
fibe X E A TR SRR E 2L, (HAEL
Je Wiz o 32 8 P o SR B IS TR0 25 1) 5 2 A2 A RS R
RABFERT LAE— DA BEHL R . 3k R SRAF AN &
PEDIU B AN EAHEZE, DLBR sy B R B S B 1 3
PSS B

6) MSRMFSEIKT, & Az B AL )
JE TSR NP e, BRI T AR R AR
S, ARAESRMESCR S W SionT SE A AR ) Joi E 55 5 T
PAFAE SRR o SXAE B FEE BRG] 7 AR A R
ZRMER RN o ARKIFTOL 7t — 2D IR 2
SRARSE, LASRB IS 32T H N T 53¢

BANE, BHPIR IS T @Bk, HA)
AR T R . SRR S,
AR GIN PR SR 70 AT K SR e v 45 5 i
BATIRARR, LSt B R Gl B AL e
WO TR TR SC B, DO SRl i ATl . B
BRFHEBORR T IDift R SR AT ) 5 4

S0k

[1] Muiioz-Villamizar A, Santos J, Montoya-Torres J R, et al.
Measuring environmental performance of urban freight
transport systems: a case study[J]. Sustainable cities and
society, 2020, 52: 101844.

[2] Eobak, R A T abakad kT i T MR & IR
T =S TA2FIR, 2019(5): 1273-1282
Wang Xiaolin, Zhao Han. Discussion on urban underground

logistics system based on metro[J]. Chinese journal of

URBAN RAPID RAIL TRANSIT 61



EHIREIZE - F39% F3H 2026 £ 6 H

(10]

[12]

underground space and engineering, 2019(5): 1273-1282.
BRAE, FEAE, REL. X TEMILR AN P
IR WTFRTHARACY/ FEELRIRELE
T BEALT ISR E T BFRRLE. &L
%, 2004: 18-23.
He Ketai, Shao Juping, Liu Yubo, et al. Conceptual design
of rail transit based urban logistics delivery system[C]//
2008 6th IEEE International Conference on Industrial Infor-
matics. July 13-16, 2008, Daejeon, Korea. IEEE, 2008: 221-
226.
TR R TR S S8 6 AT A AR KR T AT
FAT[I]. 3T Huid @A, 2022, 25(3): 232.
Gu Hao. Intelligent logistics mode based on urban rail transit
and its feasibility[J]. Urban mass transit, 2022, 25(3): 232.
F R AR IROT B S8 HAT M RS A 0 T AT AR
AT B EEB ] F B4 s R, 2023(7): 112-
113.
Lei Zi. Feasibility study on logistics transportation by urban
rail transit: a case study of Shanghai[J]. China logistics &
purchasing, 2023(7): 112-113.
BAE, XS, 2T, F. R A B KRR E
MR 4-ag B2 AT 5 IR EWI[I]. AT B aaE, 2022,
35(3): 155-159.
Feng Jia, Liu Jianfeng, Jin Yi, et al. Theoretical and practice
study of freight service provided by urban rail transit[J].
Urban rapid rail transit, 2022, 35(3): 155-159.
Rk, SR T Rk SR FE FE A XTI AT].
TRl LA AR, 2022, 18(3): 724-732.
Zhang Han, Lii Yongbo. Design conception of urban metro
containerized freight mode[J]. Chinese journal of under-
ground space and engineering, 2022, 18(3): 724-732.
Zhao Laijun, Li Huiyong, Li Meichen, et al. Location sele-
ction of intra-city distribution hubs in the metro-integrated
logistics system[J]. Tunnelling and underground space
technology, 2018, 80: 246-256.
Birtr, REXR, FEHEE, F. A TRT KM% 0
TR A AR R[] AT RALE, 2025, 38(4):
134-143.
Feng Jianghong, Dai Cunjie, Li Haijun, et al. Development
models for underground logistics based on urban metro
networks: a review[J]. Urban rapid rail transit, 2025, 38(4):
134-143.
Visser J G S N. The development of underground freight
transport: an overview[J]. Tunnelling and underground
space technology, 2018, 80: 123-127.

Cavallaro F, Nocera S. Integration of passenger and freight

62 URBAN RAPID RAIL TRANSIT

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

transport: a concept-centric literature review[J]. Research
in transportation business & management, 2022, 43:
100718.

Eoh, XEH, FA FORTALERAAEN L
BHRLEL]]. 4RAEEHr, 2020, 42(11): 61-66.

Wang Wei, Liu Siqi, Li Xinghua, et al. Review on the
passenger-and-package sharing public transportation
system[J]. China transportation review, 2020, 42(11):
61-66.

Elbert R, Rentschler J. Freight on urban public transpor-
tation: a systematic literature review[J]. Research in tran-
sportation business & management, 2022, 45: 100679.

El Amrani A M, Fri M, Benmoussa O, et al. The integration
of urban freight in public transportation: a systematic
literature review[J]. Sustainability, 2024, 16(13): 5286.
He Zhangyuan, Liu Qiyang, Zhao Pengjun. Challenges of
passenger and freight transportation in mega-city regions:
a systematic literature review[J]. Transportation research
interdisciplinary perspectives, 2022, 16: 100730.

Zhang Han, Lv Yongbo, Guo Jianwei. New development
direction of underground logistics from the perspective of
public transport: a systematic review based on sciento-
metrics[J]. Sustainability, 2022, 14(6): 3179.

Gong Dandan, Tian Jiajia, Hu Wanjie, et al. Sustainable
design and operations management of metro-based under-
ground logistics systems: a thematic literature review[J].
Buildings, 2023, 13(8): 1888.

IAm, WA, xgp, F B ASPLRITE R 5
BERILIR S 3R [J]. 4R, 2023, 46(1): 96-100.
Wang Yueli, Yang Zhonghua, Liu Zouzhou, et al. Metro-
based underground logistics system: recent advances and
future prospects[J]. Logistics sci-tech, 2023, 46(1): 96-100.
P, 43, FHEM, F A TRTHARLAE
BRI []]. T AR5 T F4R, 2023, 19(S2):
534-539.

Wang Xiaoping, Lu Wei, Li Ruigi, et al. Literature review of
metro freight based on subway transportation system[J].
Chinese journal of underground space and engineering,
2023, 19(S2): 534-539.

Cleophas C, Cottrill C, Ehmke J F, et al. Collaborative urban
transportation: Recent advances in theory and practice[J].
European journal of operational research, 2019, 273(3):
801-816.

Cochrane K, Saxe S, Roorda M J, et al. Moving freight on
public transit: Best practices, challenges, and opportuni-

ties[J]. International journal of sustainable transportation,



(23]

[24]

(23]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

[33]

[34]

[33]

R R FE R EHRTRLEL: MBLL LTI RS

2017, 11(2): 120-132.

Van Duin R, Wiegmans B, Tavasszy L, et al. Evaluating
new participative city logistics concepts: The case of cargo
hitching[J]. Transportation research procedia, 2019, 39:
565-575.

Kelly J, Marinov M. Innovative interior designs for urban
freight distribution using light rail systems[J]. Urban rail
transit, 2017, 3(4): 238-254.

Behiri W, Belmokhtar-Berraf S, Chu Chengbin. Urban
freight transport using passenger rail network: Scientific
issues and quantitative analysis[J]. Transportation Research
Part E: Logistics and Transportation Review, 2018, 115:
227-245.

ATA. B INAH F W 255 M iE b BR T [D]. AR
B, 2019, 32(1): 136-141.

Zhao Yang. Cargo transport of overseas tramway network
and its enlightenment for Chinese tram development[J].
Urban rapid rail transit, 2019, 32(1): 136-141.

R, AR RS, M4k 18 5 & B FIRiEF)
Z[EB/OL]. (2022-07-23)[2025-09-11]. https://pub-zhtb.
hizh.cn/s/202207/23/AP62db6555e4b086 1bc0f87f37.html.
RN, RS H 5+ Sk A 4 B2 S AR BUR
RPE MR ALK [EB/OL]. (2023-08-18)[2025-09-11].
https://www.szmc.net/home/xinwenzhongxin/gongsixinw
en/202308/103119.html.

b B . ALK &Mk AE %% Bt BREE Beid [EB/OL].
(2023-09-24)[2025-09-11]. https://www.beijing.gov.cn/
fuwu/bmfw/sy/jrts/202309/t20230924 3265092.html.

IR FiRE, FLEE R FHA) RAHINF IR dskiz s
# X [EB/OL]. (2023-11-9)[2025-09-11]. https://www.sf-
express.com/chn/sc/news/270.

WA, BB A LAk RAT IE Y R BGE B,
1 54, 2 544K 5 L%[EB/OL]. (2023-12-29)[2025-
09-11]. https://www.thepaper.cn/newsDetail forward
25835340.

A B IR AU HgkIK & A BiE” T [EB/OL]. (2024-
09-04)[2025-09-11]. https://www.hangzhou.gov.cn/art/
2024/9/4/art_812268 59102075.html.

LT B AR, AR K AL &K B AR S R BB Bid
A5 A )L A B4k AR © AL[EB/OL]. (2024-12-02)[2025-
09-11]. https://xinwen.bjd.com.cn/content/s674d2b12e4b
00bb8087b073d.html.

KAXBAR. BAHH Peid A7 Mk, T RIEYA
Mo = B35 #7 8L X [EB/OL]. (2025-07-06)[2025-09-11].
https://news.qq.com/rain/a/20250706 A066U300.

Horl B, Dorr H, Wanjek M, et al. METRO. FREIGHT.

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[43]

2020-strategies for strengthening rail infrastructure for
freight transport in urban regions[J]. Transportation research
procedia, 2016, 14: 2776-2784.

BARR), EAn, FREL KT ARG 6kt
FRIE 5 R B TGRSR TR, 2024, 24Q2):
221-231.

Shi Jungang, Wang Song, Guo Junhua. Optimization of
subway freight compartment configuration and loading
based on flexible time windows[J]. Journal of traffic and
transportation engineering, 2024, 24(2): 221-231.

KAk, G, R, A RGE G X BB AL
B AR R S R M RAL[)]. BB TS 8
23R, 2024, 22(1): 150-159.

Di Zhen, Cao Chuyue, Xiao Yanxing. Train-shared metro
passenger and freight co-transportation optimization con-
sidering freight modes and passenger hard time windows[J].
Journal of transportation engineering and information,
2024, 22(1): 150-159.

An Ni, Yang Kai, Chen Yicun, et al. Wasserstein distribu-
tionally robust optimization for train operation and freight
assignment in a metro-based underground logistics system[J].
Computers & industrial engineering, 2024, 192: 110228.
Ye Yutao, Guo Junhua, Yan Lixin. A metro freight plan
for mixed passenger and freight transportation[J]. Journal
of'advanced transportation, 2022, 2022: 6602387.

Li Zhujun, Shalaby A, Roorda M J, et al. Urban rail service
design for collaborative passenger and freight transport[J].
Transportation Research Part E: Logistics and Transpor-
tation Review, 2021, 147: 102205.

Ozturk O, Patrick J. An optimization model for freight
transport using urban rail transit[J]. European journal of
operational research, 2018, 267(3): 1110-1121.

HOU Z Z, HE R C, LIU C N, et al. Optimization of
Passenger and Freight Collaborative Transportation for
Urban Rail Transit under Virtual Coupling Condition[J].
Engineering Letters, 2024, 32: 179-192.

Yao Yu, Li Pei, Mo Pengli, et al. Bi-objective optimization
of timetable and rolling stock schedule for an urban rail
passenger and freight line[J]. Computers & industrial
engineering, 2024, 194: 110394.

Mo Pengli, Yao Yu, Li Pei, et al. Synergising urban freight
transportation in passenger-oriented transit corridors: an
efficient Mixed-Integer Linear Programming approach[J].
Transportation Research Part C: Emerging Technologies,
2024, 163: 104644.

Li Feng, Guo Xin, Zhou Li, et al. A capacity matching

URBAN RAPID RAIL TRANSIT 63



EHIREIZE - F39% F3H 2026 £ 6 H

[46]

[47]

(48]

[49]

[50]

[51]

[52]

64

model in a collaborative urban public transport system:
integrating passenger and freight transportation[J]. Interna-
tional journal of production research, 2022, 60(20): 6303-
6328.

Li Siqiao, Zhu Xiaoning, Shang Pan, et al. Scheduling
shared passenger and freight transport for an underground
logistics system[J]. Transportation Research Part B: Me-
thodological, 2024, 183: 102907.

Zuo Tong, Li Bozhi, Zhang Fan, et al. Analysis of a colla-
borative transport model mixing passengers with freights
in metro system[J]. Journal of rail transport planning &
management, 2023, 25: 100358.

Ye Yutao, Guo Junhua, Yan Lixin. A mixed decision strategy
for freight and passenger transportation in metro systems[J].
Computational intelligence and neuroscience, 2021, 2021:
5412016.

BAE, FIRE, Bk, F ZEHEFMHTHERL
BE R R B S A, liEs AR TAREME
8, 2022, 22(2): 197-205.

Qi Jianguo, Zhou Housheng, Yang Lixing, et al. Optimi-
zation methods of combined passenger and freight tran-
sportation based on flexible train composition model[J].
Journal of transportation systems engineering and infor-
mation technology, 2022, 22(2): 197-205.

BN, HHROE, A, F.OEGRE T AN 2l &
S5AZEADRMLAH R[] diEm AR TREERE
8, 2023, 23(2): 187-196.

Pan Hanchuan, Lu Junbo, Hu Hua, et al. Collaborative
optimization of urban rail timetable and flow control under
mixed passenger and freight transportation[J]. Journal of
transportation systems engineering and information tech-
nology, 2023, 23(2): 187-196.

Bl 25T, kAR, BB, A u A F 6 ik B W 45
BARACE AT, 3RS R % TA2 515 6, 2018, 18(5):
88-94.

Zhou Fangting, Zhang Jin, Zhou Guohua. Subway-based
distribution network routing optimization problem with
time windows[J]. Journal of transportation systems engi-
neering and information technology, 2018, 18(5): 88-94.
Rlwele, B3, T3, F. A TR FREGHR
Friz A AL)]. R iEH A% TR 512 8, 2020,
20(3): 111-117.

Zhou Xiaoye, Cui Yao, He Liang, et al. Logistics distri-
bution routing optimization based on subway-freight truck

intermodal transportation[J]. Journal of transportation

URBAN RAPID RAIL TRANSIT

[54]

[56]

[57]

[58]

systems engineering and information technology, 2020,
20(3): 111-117.

FHE, AR, Hh BN KE TG KRI) FiEirit
X5 5B By EWM R[] s AR TS
28,2022, 22(5): 154-163.

Li Zhujun, Bai Yun, Chen Yao. Integrated optimization of
train service planning and shipment allocation for airport
expresses under mixed passenger and freight transporta-
tion[J]. Journal of transportation systems engineering and
information technology, 2022, 22(5): 154-163.

B, MR, Mk, F.FRERERGBRMITE S
F1EATE S R F E R[], RiBiEH A% AR
512 8, 2023, 23(6): 185-195.

Xiao Yaling, Bai Yun, Chen Yao, et al. Urban rail transit
freight train service planning and shipment allocation
considering rolling stock circulation[J]. Journal of tran-
sportation systems engineering and information technology,
2023, 23(6): 185-195.

Di Zhen, Yang Lixing, Shi Jungang, et al. Joint optimi-
zation of carriage arrangement and flow control in a metro-
based underground logistics system[J]. Transportation
Research Part B: Methodological, 2022, 159: 1-23.

BRdk, HUFE, RAER, F. F R T A s E
Fli& M ARAC[T]. 4l A5 5 TA2F IR, 2022, 19(12):
3569-3580.

Di Zhen, Xiao Yanxing, Qi Jianguo, et al. Passenger-freight
coordination transportation optimization with considering
time windows[J]. Journal of railway science and engineering,
2022, 19(12): 3569-3580.

Erkk, FEE, REL. BB RKEHEGT £
R AR, B F TAZK S FIR, 2022, 1(5): 59-65.
Pan Xinwei, Dong Jianjun, Chen Zhilong. On modeling train
scheduling mode of metro freight transportation system[J].
Journal of army engineering university of PLA, 2022,
1(5): 59-65.

Hu Wanjie, Dong Jianjun, Yang Kai, et al. Modeling Real-
time operations of Metro-based urban underground logistics
system network: a discrete event simulation approach[J].
Tunnelling and underground space technology, 2023, 132:
104896.

Horsting L, Cleophas C. Scheduling shared passenger and
freight transport on a fixed infrastructure[J]. European
journal of operational research, 2023, 306(3): 1158-1169.

(% THY)



