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Travel Speed and Speed Efficiency of Existing
Urban Rail Transit Lines in China
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3. School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044;

4. Urban Rail Transit Department, Beijing Vocational College of Transportation, Beijing 100096)

Abstract: The concept of speed efficiency was proposed to measure the travel speed efficiency of urban rail transit lines. This
study analyzed the operating data of 170 urban rail transit lines in China, including fully closed-operated subway, light rail,
and monorail systems, considering only the train operating mode at station stops. The analysis covered various factors such as
average station spacing, line design speed, and travel speed. The results showed that most lines (approximately 64%) have a
design speed of 80 km/h, with average station spacing ranging from 1.0 to 2.5 km. Among these lines, about 90% have a travel
speed between 30 and 40 km/h, with speed efficiency distributed between 37.5% and 50.0%. Additionally, the study quantitatively
analyzed the relationships between travel speed, average station spacing, and design speed, finding both positive and negative
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correlations. Finally, based on fitted travel speed and speed efficiency formulas and actual data, the corresponding distribution
relationships of average station spacing, design speed, travel speed, and speed efficiency were calculated. These findings provide
a reference for determining a reasonable travel speed range and speed efficiency for urban rail transit lines.

Keywords: urban rail transit; line design speed; average station spacing; travel speed; speed efficiency
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Figure 2 The corresponding distribution of the travel speed and
design speed of the sample line and the average station spacing
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Table 1 Corresponding distribution relationship between
travel speed and average station spacing and design speed
of operating lines
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Table 2 Corresponding distribution relationship between
speed efficiency of operating lines and average station
spacing and design speed
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Table 3 Urban rail lines with higher travel speed and speed efficiency
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Table 4 The reference range for speed efficiency and
travel speed of a line with a design speed of 80 km/h

1.0~1.2 27~ 31 34~39
12~14 31~34 39~43
14~1.6 34~37 43 ~46
1.6~1.8 37~39 46 ~49
1.8~2.0 39~41 49~ 51
20~25 41~46 51~57
25~3.0 46 ~49 57~61

£S5 RIHEE N 90, 100 km/h e 89E E EM
HRATIRE RS E BVESEE
Table 5 The reference range for speed efficiency and
travel speed of a line with a design speed of 90 or 100 km/h

1.0~2.0 27~42 30~47 27~43 27~43
2.0~3.0 42~51 47~ 57 43~53 43~53
3.0~4.0 51~57 57~ 64 53~60 53~60
4.0~5.0 57~62 64~ 69 60 ~ 65 60 ~ 65
5.0~6.0 62 ~ 65 69 ~73 65~ 69 65~ 69

F6 FIHEEH 110, 120 km/h £ & E9FE EZE
RITIRE RS ZEESEE

Table 6 The reference range for speed efficiency and travel

speed of a line with a design speed of 110 or 120 km/h

2.0~3.0 43 ~54 39~49 42~55 35~45
3.0~4.0 54~62 49~ 56 55~63 45~53
4.0~5.0 62 ~ 68 56 ~62 63 ~70 53~58
5.0~6.0 68~ 72 62 ~ 66 70 ~75 58~63
6.0~7.0 72~76 66 ~ 69 75~179 63 ~ 66
7.0~8.0 76 ~79 69 ~ 72 79~ 83 66 ~ 69

44 URBAN RAPID RAIL TRANSIT

WA 4~ 6 A, TEARFLEERIEE N, b
S8l () BEAEOR,  EAT E RER E AR as R, H
BRI AR R TR 80 kmv/h 4k EK, TR
1.0~2.0 km [FP- ¥k [ EESE I PV, B84 00 0.2 km, ik
AT TH T334 0 2.69 km/h, 3B R5CR T 3190 3.36% .
IR R R T 1.5 km Ja 800 P38l Al pE, e 7 5
U PR G IR AR T P33, P A 5 184G
0 — 7 JIR 45 Y B (R PR, > 2 i e TS O 80 kmv/h
I, PRI uGRE R 2 H ARG 1.4 km. [FIFEHL, XS
TR 904 100 ke/h (LR, HH i 47 3 AN
T 200 B ST 380 RS2 %) A A 155 YO0 T A sl [R] B FF)
2 WAHAEE 3.0 km, BrbE AR 110 ki/h (2685
vt A BRI 22 WUE B4R 4.0 kmvho 6 T Rebt i
120 ki/h 255K, P30k [ EE ARG N 1.0 km,  JRATIH
FEF3H N 8.10 km/h, T8 BE R348 0 6.75%,
Wb P A s LT 3593 R B 1) 2 2% U B2 4.0 ks
4 @iig

AR SCHRE O RE AR e, AR I i
AL TH 28 5 11038 B H50H o it A7 T4 P R I AR AT
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1) ] P 3k i I A i 2 B 1 47 4 e 47 T 8 R ek
JEE BRI A AT B A AN [ ) BE VT RS FAEAEIX e ¢
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20~40 kivh, HERCREFEAN) 35%~50%; BEITIHE N
80~90 kivh £k, FIZEIRATHAEREA N 30~50 kmvh,
TRIERORIEAN 30~55%; Wil #4100 km/h 28
W, FIEHRATH R FEA Ky 30~60 km/h, R RS
K 30%~65%; Bt E A 110~120 km/h (R 28,
FIZEGRAT IR FE R A Ty 50~70 km/h, 33 R FL ANy
40%~55%.
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PSR R . W R ARG, BRI ROR 5T
sl R R AEAR DG, 5 T v S AR G AR AR
IO BT I 2R s AE P38 T BE AR T 2.0 ke 1, S8 50561
FEANK s FEARAE 40% 247 o T BEr %4 80~90 km/h
(LR, P IAEE h 3.0 km I, 3 EERCREK,
AR E) 50% LA b o4 BEVE I8 KT 100 km/h (12 2%
VP35 () B K 4.0~6.0 km I, T EE R, T
50%, 17 24 P4k A1 EE K 6.0 km B, 38 sl o] 25 A
S FE R A I G

3) ASCHE TS bR E A4S B T RAT TR



T BB B AR B2 e/ TIE R FIE R AT

FERR TS, I AR 2] AR 2t e vh AN
PR AL T BB A AT TS MO B R, AT A
Tl Sl T AT A T 2 4 1A TR AT T R M P AR R 5 B

WHR S H K. [,

IS RG22k
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S 3R

(1]

W E IR T AE BB PR R T BhiE R aE 2023 SR E
Fo o AT AR g [J]. PR BhiE 5B, 2024(4): 15-17.

China Association of Metros. Interpretation of annual stati-

% 43t

stics and analysis report of urban rail transit in 2023[J].
China metros, 2024(4): 15-17.
TEM. WRTHIE S8 M A9 R AT R 5 M.
Lk FlARF R RAE, 2018: 134-138.
JIANG Zhibin. Organization and management of train
operation in urban rail transit network[M]. Shanghai: Tongji
University Press, 2018: 134-138.
R B, RS, BINE HRA DR T Peik il 2E &
RHVTE B R[I]. T HEZEAATR, 2023, 26(12): 11-16.
ZHAO Molin, GU Baonan. Analysis and insights into rapid
rail transit systems in foreign cities with million-level po-
pulation[J]. Urban mass transit, 2023, 26(12): 11-16.
FTH, BUbR . 8 KB T Huid S8 XA srATR L
GoAt oA AT P B R T A SE Y2 AR o AT 6 BT
GFUIRAEZA[T]. 3T S SGA AT T, 2020, 23(1): 1-5.
HE Xiao, GU Baonan. Statistical analysis of travel speed
of urban rail transit lines in China’s mainland—report 7:
analysis of Data from China Association of Metros[J]. Urban
mass transit, 2020, 23(1): 1-5.
FARA. R IR R B ATMAATR[)]. SR TR
1k, 2016, 33(6): 39-43.
HUANG Weili. Research on the speed target values for
Kunming urban regional railway[J]. Journal of railway engi-
neering society, 2016, 33(6): 39-43.
B RMTE B A EFER S F ik E
)5 T Bk AT R [)]. 2RE AR IR, 2024, 68(9): 1-7.
HONG Haizhu. Research on speed control and matching
design among multi disciplines for fully automatic operation

line of urban rail transit[J]. Railway standard design, 2024,

(10]

[11]

[12]

[13]

68(9): 1-7.
PRI, LRI T S B AR AT IR R0 B & 5 AT A
*ER[I]. PR BB ZEEAT R, 2023, 26(5): 89-93.
HU Kanggiong. Analysis of Shanghai urban rail transit travel
speed influencing factors and countermeasures[J]. Urban
mass transit, 2023, 26(5): 89-93.
KAf b, # 7k, kR, 5. B A5 A T HE Sl
THILE R FEL I AT [I]. IR HE SLE AT R, 2023,
26(7): 188-193.
WU Qiannan, CHU Fulin, LIU Xinran, et al. Statistical
analysis of station spacing of typical urban rail transit lines
in China[J]. Urban mass transit, 2023, 26(7): 188-193.
g, BrUH, RTHF. R P K HE S 55 9] FE AR
R[], $kiEE a5 2255, 2019, 41(11): 116-122.
LI Ting, JIN Wenzhou, ZHU Zixuan. A study on the opti-
mization model of metro station spacing in the city central
area[J]. Railway transport and economy, 2019, 41(11):
116-122.
e W
/ﬁiun.%ﬁ:
HUA Zhen. Research on setting method of buffer time for

B3] F R R EEATLE P B R X R O ik
b 3R K, 2020.

train interval operation of urban rail transit[D]. Beijing:
Beijing Jiaotong University, 2020.

EIR. T HIE R B A shE R AT L] R
T HLiE B AT A, 2017, 20(6): 37-40.

MIAO Qin, PAN Zhuo. Research of urban rail transit train

W,

dwelling time at station[J]. Urban mass transit, 2017, 20(6):
37-40.

MIFPL, RAR. PAKE FR T HE
BARACHT F[T]. IAX IR T Huil 538
LIN Shiyue, ZHANG Yi. Train operation simulation and

BI) FiEAT A
,2021(7): 93-98.

optimization of medium and low traffic volume urban rail
transit[J]. Modern urban transit, 2021(7): 93-98.

Hete . YT MR SR £ 4 5k %38 47k JE 69 i B (J].
%kﬂiJl%EE?%R,ZOOS,ZS(Z):97-99,

XU Dexin. Choice of maximum running speed of vehicles
for urban mass transit[J]. Journal of railway engineering

society, 2008, 25(2): 97-99.
(%% MKE)

URBAN RAPID RAIL TRANSIT = 45



