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Application and Research of Traction Calculation in Specific Project of Rail Transit

YANG Haipeng, XUE Qiaoli
( Beijing Division, Hunan CRRC Times Signal & Communication Co., Ltd., Beijing 100079, China)

Abstract: Traction calculation is based on mechanics, and is a scientific calculation for trains running along the track and for
related problems, under the joint action of traction, resistance, and braking force in rail transportation. It plays an important role in
rail transportation. Based on the research results of the existing traction calculation system, this paper simulates the traction/braking
characteristics of train, and the simulation predicts whether the operating capacity of the system meets expectations. It introduces
the input design of the traction calculation parameters and system structure, and analyzes the three operating conditions: traction,
inertia, and braking, as well as the switching among them. The system capability demonstration is carried out for the existing specific
projects, and the results showed that the train running interval and turn-back capability all met the requirements. The effect of the
traction calculation system can meet the expected requirements.
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Tab.1 \khicle parameters

E R 3 BAEL (AW3)
& KE Im 118.788
EX-VENE ] 6
ES 320.980
BERE (AT +HHT) M/t 47.7
HERE (BE+HT) Mp/ t 54.14

% 2 R g TR R T 200 81 242 5]
SR (T ERKINHEE | Jerk fH5) , Hrb GEBR
( guaranteed emergency brake rate ) N AFISAF T
By % 230, EB (emergency braking ) &% 2l 5h
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Tab. 2 Train traction and braking related parameters

RS BAE (AW3)
KA JE [ (ms ) 1.13
GEBR/(ms™) 1.2
Jerk {5 (Hérk %) /(ms”) 0.75
EB #9031 /s 0.865
3| ik A 1] (A B AR B A 7| bk et ], 166
Z B €L 8T M ATRE I ) s
1RH ) S A S AR [ s 3

E RPNk R e SOl R R KBy i) 1LY S
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Tab. 3 Train gradient acceleration parameter

# [ (kmh™) Bromig B (AW3) / (ms’)

[0,5) 1.10
[5,45) 1.13
[45, 50) 1.10
[50, 55) 0.89
[55, 60) 0.73
[60, 65) 0.61
[65,70) 0.51
[70,75) 0.43
(75, 80) 0.37
(80, 85) 0.32

1.2 S
B2 5| T A R S B R AR IR | W
PLEIS ki
LR IRBRAAE BN 4 Fiw, A FRRG15 40 T
P . IEZR A PR (S IEMEE S, ) 85 km/h, 3
3 e PRGE 60 ke/h, A ] 38 72, 5 g B3 35 kb
k4 TRRFZE

Tab. 4 Speed limit information

A7 TAT

s Y ik / s Y MRk /
2A&/m  Z&E/m (kmh') ER/m  ZAE/m (kmh)

5042.457 5 356.998 85 5041.114 5356.998 85
5356.998 5474.998 60 5356.998 5474.998 60
5474998 7665.170 85 5474998 7665.170 85
7665.170 7783.170 60 7665.170 7783.170 60
7783.170 9365.544 85 7783.170 9080.428 85

LRSS BN 5 o, HA TS ry
EEO

25 WEZE

Tab. 5 Slope information

AL P33 AR BEwE WL

24 /m 24 /m PRk ARG Im o 2 m o FJE m
4690.0 50000 14.472 26.1 5000  93.680
50000 5650.0 2 30.6 3000  18.708
56500 61000  -21 31.9 3000  34.500
6100.0 68200 -12.257 224 5000  21.859
68200 74100 4 13.6 5000  40.643
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Tab. 6 Long and short linked information

| Z A2 /m # 2 A2 Im ¥ Hask K Im
5247.314 5 250.000 s24% 2.686
7 497.363 7 500.000 s24% 2.637
8991.244 9 000.000 s24% 8.756
10 101.409 10 100.000 K4k 1.409
12 001.910 12 000.000 K4k 1.910

2 FEIHERGEN

F5|TH R RGEH TR A it sy | %
Sl SR AR AR PR e SRR
4

2.1 B EBITIEHIEE

PRIEATT EA SR s 3 T B SE L, 1 4Eis
Tt B T Jerk fH (G ppiliZE ) | BHIT.
WepE G Z R 2R o R iat TRl 85 AT | HETT
Hil3h 3 BB, ARSI 3N Berh et , MM
BRI

(1) #5IB B, M50 B EEAR T Y Hr PR A,
NG AE G N . 2% BB R 7% 673 B DL R A 52 B
G R, B R A DA KON B AT 0
T 1 Jerk (ELUEA 7328 A5 26 A T4 I 22 e KNt
G ZEREIR B A IR RN R S ARG A 5, TEAN
[F] (32 17 3B T 4 G4 5 | Bof o] A3 1 o R sk 8 {1
AN, HARBIUR[FE 2R S, 440 R G b
FE RN B 41 2%

(2) 1E1TRBE. 48 4 Bk ) 21 iy PR A
HIHR S Zeab TF B, HTae% IR, F14dk

ATPHE 3 i 2%
YRi: SREE B R ARG

Wi

————h

| ATPEE AR /l
= |
|

Xmi: FEHATPER |

AEATH B B4 i B — HLR RIS 1 1380 B
GRS RV Tt A7 BEAEESER T . AR . 3¢
JESFINZEN , H 4 B, o — BT
RS B, SRR AT PR . S GRS e
FrfnzEs PIRASIRIA I I, AT 4591 223 B2 [l e 3
TR E TS,

(3) MBI Bee 50 42 o 1 24 A BRI
FN I A T S . 25 PR 5 A I LA 4
Pl S A, F1 A AN LA LA H IR A A Tk
3, TR AR S FR A M Jerk (ELEAT B AR AT
SR R . AR S AR, 8 A R IR
TRURTIRE, T KRR B A R

H a4yl A vl e R A 2 ) 4 iy
LR, PP FIs TR (K1) .

'JOE_ - - - - - g
1
zoofs /S s N\ —_—
&30 AN |
@;g 7 \ ?ﬁ‘%lﬂlﬁ/ \‘| L
W/ T \[
Ir' J

10

0

40 200 40 400 40 600 40 800 41 000 41200
X T G5 4 TR AR/ m

F: 37-HXDD H1 38-GSZ fRRABLIG 5 475
A1 slEEfThE
Fig. 1 Train running profile
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Fig. 2 Safe braking model of CBTC system
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Fig. 3 Headway calculation in CBTC mode
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Fig. 4 Headway calculation in backup mode
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Fig. 5 Turn back before station
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Fig. 6 Turn back after station
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Tab. 7 Calculation results
EATHESR e h B EE3 SEFAE(AWS)

WL - A CBTC HRATR ) /s 3549.2

I A - LY CBTC FEATE A /s 3551.3
W Y 3b S A ik CBTC HRATR ) /s 534.7
JT A SEAT A CBTC FEATE A /s 3217
I A Sh G Wik CBTC FEATE A /s 430.8

WY - A CBTC  #47i%/% /(kmh™) 36.2

Sk <L CBTC  #47i%/% /(kmh™) 36.2

L3 -7 A CBTC FTEE S /s 94.5

I A - L CBTC T E R Is 94.8

WLE - JE % T E R Is 157.2

I A - L JE % T E R Is 156.0
W Ve 3k 5 A ik CBTC T E R Is 96.9
J A SERT AT A CBTC T E R Is 120.0
J b G Wik CBTC T E R IS 97.8
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