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Abstract: To explore in depth the technological evolution logic and independent innovation path of metro in China from
combat readiness assistance to modern urban engine transformation. Focusing on five key components: rail and continuously
welded rail, fasteners, turnouts, monolithic track bed, and vibration-damping track structures, the technological progress in each
area is elaborated: in addition to the adoption of high-speed rail technologies based on project requirements, the characteristics
of metro systems—such as numerous small-radius curves and frequent overloading—have also driven the application of wear-
resistant rails in locations like sharp curves and turnout sections; fasteners have diversified into a standardized system represented
by series such as DT.ZX. WI, with continuous improvements in design and manufacturing; turnouts have evolved from national
railway standards to urban rail series such as Cheng Gui suited to metro engineering needs; the monolithic track bed has established
a standard system centered on concrete long-sleeper embedded types, alongside new structural forms such as prefabricated and
assembled technologies; and vibration-damping track structures have formed a diversified technical system covering fasteners,
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sleepers, and track-bed solutions. Looking ahead, track structure technology will continue to advance in design, construction,

maintenance, and upgrading of in-service lines, while China’s metro technical standards are progressively moving toward

internationalization.

Keywords: China metro; track structure; technological development; technological prospects; technological standard; turnout;

fastener; monolithic track bed
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Table 1 Typical fasteners and technical characteristics
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Table 2 Typical switches and technical characteristics
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Figure 7 Remediation of roadbed settlement

3) kIR NERESRTT BSOS HA o Xk R AL
PRI SRIBUM B MEA ) B2 BT PR A s 1
IRENAE IR s IR TR OE
NFEBCERE I, TR SR

4) ZAV AR o LR L PIE S 2 AL VEAL
AR, REHERINTPOE SO B R R, e
ZEFNBOETT S LG REHETIR.

6.5 FRAEMRREPRR R IR

T2 b e 35 A L A, R B
Yok M T BRI RO . s
PRABEIEAL . ST A A AR R R T )

1) s 5 R bRBE bR o fer e, B S S bR
SERRHERE, HEsh T MR B bR S, 4T
il R B AR U RE 22

2) M Hb Bk B S K IS BAR R AR . ARAE
“ e SR ARG, R E S IR
BREBET, B T SRR AR S, R
T3k B BIE ST A TV 1 R SRR 1 s S A R
SRR, AR, ABUSI. B IRS A
RS R, HEshTEMBBE A S ] 227

3) IR E AR T S A, 5 E bR e MR
2Ry, S T [ Bk B S R B R RS AR T,
S 11 2 BUH— AR BRI (1) BPEAR R
7 H5HE

TR Bk 13T 60 4F )RR, BLIE LK H AR S
TAERIA . ASIEOHIE) E 005 WhREAL e
It R PSR R, TER T Al 1 R
(R5e stk 2R, Tk M ki B S R T IR S,
R

i 25 3k 11 Bk 1 46 5520t 37 s K £ I 24 4
K AN H (8%, L A A
AL AR CHUR T, B SRR ARk BT L
BRI . B S AR SR T G, 0
ML SHged. HERR. EAAET 0 H ARG, ATk
FE a7 U S U o e R A T 2 T
5% 3k

[1]1 Dwede, ARk, T30, &, T 5B A 458 R
B AKX AT, SR 5, 2023, 63(11): 57-61.
Ma Xiaohua, Zhong Yilin, Wang Lichuan, et al. Optimi-
zation design of shoulder rail bearing platform in urban
rail transit[J]. Railway Engineering, 2023, 63(11): 57-61.

2] BE¥k, HMs, IR0, F. HEAFPETOLEF X
Fo R[], AR He# 38, 2025, 38(5): 124-128.
Duan Yuzhen, Chen Peng, Sun Daxin, et al. Development
of a new embedded-sleeve rail fastening system for balla-
sted track[J]. Urban Rapid Rail Transit, 2025, 38(5): 124-
128.

[3] &R, MMs, B Rk, F. W 4HE A E 2B RMR

URBAN RAPID RAIL TRANSIT =~ 41



ETHIRBIZE - £ 39% F4H 2026 £ 8 A

A RAC B A BER[T]. AR B g 5
79-83.

, 2025, 38(3):

Lyu Wenhao, Chen Peng, Duan Yuzhen, et al. Optimization
and application of slide plate structure for urban rail transit
turnouts[J]. Urban Rapid Rail Transit, 2025, 38(3): 79-83.
Memb, E A, FiE, F.OsGE AR R KA AR
MEAL[T]. PR FERA RFFR), 2022, 53(6):
2361-2369.
Chen Peng, Wang Pengsong, Xin Tao, et al. Failure simula-
tion and structure optimization of slide plate in metro tur-
nout[J]. Journal of Central South University (Science and

Technology), 2022, 53(6): 2361-2369.

A=, TG, B, . R HLE SR AT AR R AL KR
FHE R G R B R AR[T]. #TF PR, 2019, 32(6):
51-55.

Yang Xiuren, Chen Peng, Gao Liang, et al. Technology for
intelligently assembled precast vibration damping track
structure in urban rail transit[J]. Urban Rapid Rail Transit,
2019, 32(6): 51-55.

BBE, BB, RN, 38T Sl 3058 T H Sid s RF
5 &R EAE RS I[]]. AR HE B, 2024,
27(7): 181-186.

Duan Haibin, Duan Yuzhen, Chen Peng. Adaptability of
prefabricated track slab di-mensions to track alignments in
urban rail transit[J]. Urban Mass Transit, 2024, 27(7): 181-
186.

XM, G, SR, F. T i S E A X A
JREIH S SRR [T, AR e EaE, 2023, 36(6): 29-33.
Liu Guan, Lu Bin, Zhang Guangming, et al. Design and
practice of prefabricated turnout bed for urban rail transit[J].
Urban Rapid Rail Transit, 2023, 36(6): 29-33.

BE, BAEE, A, F RRXHEE A TrkE
A X693 M AFIE[T]. Skl 2 5, 2025, 65(12): 64-70.

Jiao Lei, Dai Chuanqing, Zheng Xiaolian, et al. Dynamic
performance of prefabricated slab track applied in metro
turnout areas[J]. Railway Engineering, 2025, 65(12): 64-70.
XL, R, E NN . YR iR A 7 #"E%ﬁ&i‘ﬁ
2R R AEAR 2O :uii JVV‘%‘&;L R[] AT HE

52, 2025, 28(4): 254-259.

Liu Guan, Zhao Hai, Zhai Beibei, et al. Prefabricated corbel

42  URBAN RAPID RAIL TRANSIT

(10]

(1]

[13]

keyway hollow column inspection pit for urban rail transit
inspec-tion depot[J]. Urban Mass Transit, 2025, 28(4): 254-
259.
KA, FA, Mpe. RIRBR G EE R E X
AR A PR 0 28GR B R BT L[], 3T Sl SR AT AL,
2021, 24(6): 224-227.
Sun Daxin, Li Xianbo, Liu Tiexu. Application of combi-
nation of nested damp-ing fastener and rubber floating slab
track[J]. Urban Mass Transit, 2021, 24(6): 224-227.
BRIk, BOBE, XIMIE, F. WekdkahRE R RZINF
) ALR B AT A B AT A[T]. IUARIR T S 3L,
2023(1): 84-89.
Duan Yuzhen, Duan Haibin, Liu Penghui, et al. Research
on the causes of metro vibration and noise complaints and its
treatment technologies[J]. Modern Urban Transit, 2023(1):
84-89.
FRmb, SAEE, XM, F. WAk A X KA XAid 692
M&xfc%[ 1. T AR F AR, 2026, 61(2):
392-402.
Chen Peng, Dai Chuangqing, Liu Guan, et al. Safety per-
formance and vibration reduction effects of prefabricated
slab track in metro turnout areas[J]. Journal of Southwest
Jiaotong University, 2026, 61(2): 392-402.
IR, FiF, MG, . ER YRR A KR
KAE B a T LI P RFFR(A KA
FHR), 2025, 56(5): 2099-2107.
Wang Pengsong, Xin Tao, Chen Peng, et al. Effect of inter-
layer constraint on vibration reduction performance of
assembly track with slab-mat composite[J]. Journal of
Central South University (Science and Technology), 2025,
56(5): 2099-2107.
XK, FER, FUK, F. O HSEEERITEES
R[] MBS R, 2024, 46(1): 145-149.
Liu Shiwu, Duan Yuzhen, Yin Jiguang, et al. Research on
treatment of the track bed settlement of subway tunnels[J].
Low Temperature Architecture Technology, 2024, 46(1):
145-149.

(%% BKE)



