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Key Issues in Rail Transit Four-network Inte-
gration Planning
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410001, Changsha, China)

Abstract [ Objective] Advancing urban rail transit four net-
works ( mainline railways, intercity railways, suburban rail-
ways, and urban rail transit) integration is an urgent need for
China to promote new urbanization with metropolitan areas as
the main spatial carrier. Therefore, it is necessary to study the
key issues in planning for the integration of four networks.
[ Method ] Based on the technological and economic attributes
of urban rail transit and the core objectives of network integra-
tion, the concept of four-network integration planning is pro-
posed. The scope of the integration planning is defined from
the dimension of urban rail transit on the basis of a systematic
metropolitan area scope sorting. The primary forms of four-
network integration are clarified according to the functional
means and passenger flow characteristics of various levels of

urban rail transit. The basic methods and technical points for

four-network integration are presented at three levels; network,
line, and node, with practical case studies. [ Result & Con-
clusion] The planning for the four-network integration is a sci-
entifically sound implementation arrangement aligned with the
stages of urban and transport development. The scope of four-
network integration planning typically covers contiguous devel-
oped areas within metropolitan regions, with core areas of mu-
tual connectivity and permeability generally within a 30 to 40
km radius spatial coverage from metropolitan area central city.
The main forms of four-network integration are complementary
integration and compensatory integration. Regarding the inte-
gration techniques, the network levels focus on functionalities,
the line levels emphasize corridors, and the node levels target
hubs.

Key words rail transit; four-network integration planning
('mainline railways, intercity railways, suburban railways, and

urban rail transit) ; integration object and method
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Tab.1 Technical standards of rail transit four-network integration planning
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Fig. 1 Spatial scale diagram of rail transit four-network

integration
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technology innovation corridor rail transit
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Tab.2 Layout indexes of Guangzhou-Shenzhen Science and Technology Innovation Corridor rail transit planning
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P58 B R A SR 43 AR A8 I T 2 () R 22
PR 28 T (4 2 A, B3 A3 HX AL AT L Aol = AN 2R
DX A ZH AR AL 7 IXAK AL AN [R] 2 Uk Y X 4
FERl G 0 AR 55 () P8 )2 AT BT 2 5, A L Y R
R4 AR AT e AT

DX S8 MK 201 A SRy 30 T ) = 7 28 B 1 6 A1 32 K
2, ARHH A T R Y [ PN 1) 2 X AN R T RE, A
VU X gl A P AR 0 b DA S I R 3 s ek Ry
ARl A, sl (A0 ) 2kt A vt 90 S8 @ A R Ak 2
Emic ) FE L F G, # TSR LS
A TR b e 41 4 K B A SRR SR L RE R 55

20 ATAR 2] 2 A 5 1 i 3 Bl P op B g AT
HORX A, FEFE AR B 5 b B4E A MK AL T AE XA 3R AT 22
SALRA 2, XFF A Bl 4 A sl s 33 A0 i) 241 1A
AXER, H s v sl (R ) 2% 6 AR 3l T 900 1 A 1Y)
G AL, s — e e eIt A A HLFT 1 B
R AR AR p 5 X5 T O 3R DX R PN Y A A
AR, LA B 6 X 201 > =8 1, T sk (B ) 42k I AR 3k
T LT A28 AR A 41 A AR 41 10 42 6 3 1A AR o 2 4 A
TR AT R L, AR FT 1 — IR b 4 T IR 55 K
JT IVEFFATLH L IR] |8 5 ] sl dt ofe SR D0 2245

DR TR A O3 X R 3 %5 H H id B i
BEIRAT IR S5 BORXAL , A5 A 30k T 0038 58 38 ) 2% v i)
BRI A, BOR B SR 1 AT 1 R 5 4 e 5Ty A
AT, Fe KR T b (S HE Ao 2 1 th AT 4 2, 4%
IZZETUAR A T 30 T I3 28 2 LR h G 5
S A AP L ER T TRA e e 25 4
4.4 AREBRREBEXFR

D) 2 J2 T A A A% 0 B ) TR — 2 [ A (]
T FE N AE R G RE LR & S 1Y 0B 2858 IRk 55, 77
TR 2% 1) 8 )23 PR A5 J2 R T 28 ) 485 1 i
S S MR RERl A 1 22 2 R BILIE A8 P 4%

1 3 2 1R A R U B R BRI R OGS
TGS, A [F)— 25 i 2 TR N 114 45 2 U LT A2 il 2 for
AT SR Bt e v R 25 R) A JR I 3K, A sl 3l 65 )

- 12 -

A R AR o

AR LS ARG H IR BR A5 T7 SULE
B (A O A 4 B 0, A el T R T A R T —
RIS A AL o

0 285 -1 38 - 17 5, =R IR RS B 22 G 2
WO HLI A Ja 2 T, i S AT Dy — o A AUk
(52 i i 7 2, 4% )2 W A A — R AL iz E A
PR A DO — A A RE A A Sl DY R
RSO

5 %iE

B = Y ) R R B A R O R e
R ek AEBER) — A Al AT IR 55, Rl A S TR
B Bt 2 i 55 Ik ) ) 3 25 A o DY R
BRI AL GERY 28 LSRN o) 190 288 1A B
FERLI™ e AR i R v, JRAR TR T Pl S R B B Y
2 A DX, R A AR AN ) 8 AR A P2 R
BB S A A A RS Y 1 3 5 S ]
VI, G I O 2% kR S iz AL AU B I
o, SR — R BE 2238 AR 55 TR R IR . 3K
I 1L T 5 ) ) 5 24 J A AR B 0 7 T R AR
WAL TR BB, i 75 45 5 S BRI R OB UK
ZORIE— BRI TE R

&% 3Lk

(1] WWRT, sKSF, BNE, . 22 P e m e
RZEB5 (], 3G TR, 2020, 20(4) : 1.
PAN Zhaoyu, ZHANG Tiangi, TANG Huaihai, et al. Research on
the 'four-network integration’ system of multi-level rail transit[ J].
Journal of Transportation Engineering, 2020, 20(4) : 1.

(2] WRIATE. AR Pl LIE A MR A BEOCHE R AT [ T]. i ts
A, 2020, 33(6): 7.
PAN Zhaoyu. Key issues in rail transit planning and construction
in metropolitan areas[ J]. Urban Rapid Rail Transit, 2020, 33
(6):7.

(R85 17 7)



T T A2 38 PR S R PR S 4 I R ) v 7 A
HENZERIPELR I . IREE IR 55 VT 4R % T S AR 28
B R RN FM, YO R, R B 5 i
FRUCBIX., 20 T 30 25 5 328 58 O 3 X9 48 1) 25
WA LE S B AL, LT EER =% s v
P, A el 2] — A FAR B PR OR . TR A
BN O R R R RS B A N ok
TTIHE T AR e, PR AR E A W A A
P R 3, K 2 R 298 436 1) r o 3k DX A5 5 g X

M. FRIEFTTEEAMIE X AR5 IR
Xl Z [BIAH B, 2555 25 i TR T e 60
E_E/‘Jjjmo

S 3Lk

[1]  EedA). i bigihiE
A @SR, 2022,25(8);

BI Xiangli. Insight on prompting construction of Shanghai urban

2RI E BE[ 1], sl

rail transit multi-layer line network [ J]. Urban Mass Transit,
2022, 25(8): 1

(2] B NREUM. Bl S84 R0 (2017—2035 4F) i dy
[R]. [ LR s st o b , 2018.
Shanghai Municipal Government. Shanghai master plan (2017-
2035 ) report[ R]. Shanghai: Shanghai Urban Planning and Design
Research Institute, 2018.

(3] Fﬁﬁnﬁcl_ﬁi%:ﬂﬁ'ﬁmi{/kéﬂ R SRS
%Aﬁ‘](2010*2020) M SCA[ R i BT 485 38
HAIBEE i ,2012.

Shanghai City Comprehensive Transportation Planning Working

fradi

Group. Shanghai city comprehensive transportation planning

(20102020 ) [ R]. Shanghai: Shanghai City Comprehensive

0 0 D

(E#EE 12 T7T)

(31 B/, Beie. XHEUEPUE S MG &R S
[J]. zo# T#E, 2020, 20(4): 21.
LING Xiaojing, TENG Aibing. Thoughts on promoting the devel-

opment of 'four-network integration’ of rail transit[ J]. Journal of

Transportation Engineering, 2020, 20(4) ; 21.

(4] SRZAN. X5 POR@a" JEA RS RTT[ 1], 2c T4, 2020,
20(4): 9.
ZHANG Jie. Integration of state railway, intercity express railway,
suburban railway, and urban rail transit[ J]. Journal of Transpor-
tation Engineering, 2020, 20(4): 9.

[51 XlcRk, @I, BETEH, % SRRk HE R AR AL E AR it
FLI]. R 545, 2021, 23(4) : 51.
LIU Yongxin, CUI Xuemei, TANG Tiantian, et al. Research on

basic index of construction conditions of intercity railway [ J].

TR

Transportation Planning Institute ,2012.

(4] fRpUk, WHEF, (ERRAS, % IR PuEscim
WirizgiE , 2023, 21(2) : 73.
XU Chengyong, YE Xuan, REN Bingjie, et al. Research on plan-

LRI ]

ning urban rail transit circular line[ J]. Urban Transport of China,
2023, 21(2): 73.

(5] HR]. _bdedfiesh TOOHT koms Bt i 07T 5= T RO BILIE 203
BRG], WA AR AT, 2021, 24(8) ;1
BI Xiangli. Rail transit development strategy in the context of
Shanghai promoting high quality construction of five new towns

[J]. Urban Mass Transit, 2021, 24(8): 1

[6] LTl & @ BORAL I A I FE BE. Brm-rh O U & i e
AEIIAT S SE MR R . B . bk & S RO S50 42 e it

7B ,2023.
Shanghai Urban-Rural Construction and Transportation Develop-
ment Research Institute. Passenger flow character analyses and
suggestion to rail transit planning of new cities to central city[ R].
Shanghai ; Shanghai Urban-Rural Construction and Transportation
Development Research Institute, 2023.

(7] bR S SRS R RO 2021 L4 4 200
JEARBEMR S [ R bl bk &t i F 288 & TR IF 52
B ,2022.

N

Shanghai Urban-Rural Construction and Transportation Develop-
ment Research Institute. 2021 Shanghai city comprehensive trans-
portation annual report [ R ]. Shanghai; Shanghai Urban-Rural
Construction and Transportation Development Research Institute,

2022.

A% B H7.2023-1120 5= B #7:2023-12-21 Rk B #7:2024-12-10
Received :2023-11-20  Revised:2023-12-21  Published :2024-12-10
— . T RR, BRI, wzqqzw2013@ 163. com
BAEEE BB, 5% TAZIT, Iv. zhengyu@ stedi. com. cn
- ©QR T BE ZBATA) 4 F Ak, AR CC BY-NC-ND #4
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

0 °

Technology & Economy in Areas of Communications, 2021, 23
(4).51.

(6] AUk, XI&1%. XEHUESSEMRE TRES-E[T]. 3
TisgiE, 2017, 15(1); 12
QUAN Yongshen, LIU Jianfeng. Issues and thoughts on regional
rail transit planning [ J]. Urban Transport of China, 2017, 15
(1): 12

- WS B H7:2022-10-10  14-=1 B #9:2022-11-12  sH i B HA7:2024-12-10
Received:2022-10-10 Revised :2022-11-12  Published :2024-12-10
< BAEAEH X B, TA2)5,09221071@ bjtu. edu. en
O T 4 ZEFFR) J F Ak, IR CC BY-NC-ND it
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license
- 17 -



