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Research and Application of Subway Line Design Combination Scheme
in Special Environment

REN Bineng
(Guangzhou Metro Design and Research Institute Co., Ltd., Guangzhou 510010)

Abstract: The conventional subway line design method cannot address the issues of a large amount of demolition, complex
construction, high risk, and high cost in the densely built areas under construction. This article innovates a line design method
that combines a special scissors crossover with a curved island-type misaligned platform, which not only meets the design
needs of related disciplines such as architecture, structure, signal, track, train operation, and line but also allows subway lines
to avoid dense buildings around the station flexibly. The results indicate that this innovative route design method can reduce
demolition, increase construction clearance, reduce open excavation scale, reduce construction difficulty and risk, and reduce
engineering investments. It provides technical guidance for areas with dense buildings, as well as demolition and construction
difficulties around subway stations. The application to practical engineering cases demonstrates that this innovative line design
method can yield economic, technical, and social benefits.

Keywords: subway; design of lines; special scissor crossover; curved island offset platform; digitization; building information
modeling (BIM)
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Figure 1 Design diagram of conventional island platform

subway line with crossover
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Figure 2 Design diagram of a special cross-over line with a curved island-type staggered platform combination
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Figure 3 Application diagram of conventional subway line design methods
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Figure 4 Illustrated application of this innovative route design method in practical engineering
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Table 1 Analysis chart of economic benefits for scheme comparison
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Table 2 Analysis chart of technological and social benefits for scheme comparison
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Figure 5 BIM and digital circuit design diagram

3 55N

U TSt R A AL SO 2k 1) 2R i B U T IR AR5y
Br, ASCHE T — B0 A i b ek 2 itk e vty s, AR
IR A S 2 il £ 5 2R A0 i £ 2 R 2 e 1 T
Jiik, IR SEPRR TRRRBIN R, ik ik
T, R LAGE R R I AR R (RS,
K5 (R S 1t 22 A v i, e AUt L e J3
RS, A5 IAE R, A DAt IRl n] DA
BRI B R T e 2k, B AR
UFAb s . SOF AR . Z%A0HT 2k 6 Ty iR I IS
FH Tl 5 320 g (R ) SR 36 B o AR I AN it LRl I
IR b B

FETAQUB B ik, il e O PIE A E
BEV ISR BOARBRAERI R, N et vov - B Ae-F
BT, AT T B B~ T 1 R T 17
b, BT AL T T 5, SIS R R
ESEACANEIEY N 1PN 74 RF T ENIPAS ST SRIEFR S
B, RHRAQUE Lk vty i v UM 2k g e vy
ORI B

S 3k

[11 4K, K¥F skt b o SRR [T]. |4
3, 2023, 2(39): 39-45.

Peng jinshui. The overall role of the line profession in sub-
way design[J]. Gansu science and technology, 2023, 2(39):
39-45.

[2] FEZae. —Fra L SUR &M E3E B X6 MR
36 L7 i%[P]. ZL202010426758.7, 2024-04-09.

[3] T 3kbeik dhid 3@ R HLE: T/CCES 2—2017[S]. At
o P E S Tk R RAE, 2017.

Code for design of metropolitan rapid transit system: T/CCES
2—2017[S]. Beijing: China Architecture & Building Press,
2017.

[4] FHEAREFEAEZf S R, kR HTE:
GB 50157—2013[S]. db7%: P E 25 Tk kAL, 2014.
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. Code for design of metro: GB
50157—2013[S]. Beijing: China Architecture & Building
Press, 2014.

[5] AEBAadk & 2%, WA ARE: CII/T 96—2018[S].

b P E S Tkt A, 2018,
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. Standard of Metro gauges:
CJJ/T 96—2018[S]. Beijing: China Architecture & Buil-
ding Press, 2018.

[6] J~ M Mgk it B R R A PR E) . 43 M- K R AL 3
il LA B AAREHRAE[R]. S, 2017

[7]1 T M3k A R R R A TR 8] . AR 2R R ALY
IR F(F1 &) LA AT WA R (5 A3)[R]. 7 M,
2019.

[8] ALZE L. Housk KB H FALE T AL R[], E B,
2017, 43(6): 81-83.

REN Bineng. Study on digitizing design system of metro
line[J]. Railway investigation and surveying, 2017, 43(6):
81-83.

(%%: FfKE)

URBAN RAPID RAIL TRANSIT = 49



