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Design of Automatic Depot Stabling Line for
Urban Rail Transit FAO Line

LI Dehong, CHAI Juan

Abstract The automatic depot is one of the standard confi-
gurations of urban rail transit FAO (fully automatic operation )
line. Based on the performance requirements of CBTC (com-
munication based train control) and the safety braking model
defined by the IEEE Std 1474. 1—2004 standard " CBTC Per-
formance and Functional Requirements" , the calculated train
safety protection distance is generally larger, leading to the de-
sign of a relatively longer stabling line length ( especially the
double-row stabling) in the automatic depot, that is often re-
stricted by the construction land. Therefore, a theoretical cal-
culation of train automatic warehousing is established through
the safety algorithm of energy monitoring prohibition model.
The theory can effectively solve the problems of train automatic
warehousing and accurate docking when the ci-vil construction
conditions of the depot are limited and the stabling line length
is insufficient, it can also guide the design of the automatic
depot for FAO project.

Key words

.76 -

urban rail transit; FAO; automatic depot; sta-

bling design; accurate docking

First-author’'s address CASCO Signal Ltd., 200072,

Shanghai, China

A S LI A B 1= 42 (LU R AR B ) 2
Wl HE SCE FAO (4 F 3hiadT) W H AR HERC & .
{2 th T3 B bt v — e L A Rk, R i
THREZBI M AN R B Z . FAO BT 51 4247
ZLB A S AR5 A DB, AL B —
KRB Rg , L 2 51 4K 1 15 42 O AH 5C
FOR . R FEIRE LN ATP (31 % A Zh P B
TR R 2RI B BOR, X T 5 B4 i
WS A RRIT SR h THBMIEL IR
SERA BT A TR, BE S B H B 228 T A7
B BN A AW & B E LS5, I, Al
JEZR ISR T IE LA RriR BT 07 58, LLA B BE g
11 FAO B AR 155 45 A 2 SR AT RED D o 20 K
9 H 8. JEHXT T BEA RS I 7 Be ko I H N B
A PR — BN FL A U ) A5, AR SCA Y B PR 2R
TOT AT AT T B2 R 1951 42 B sh B4 it
AR LT ZR A K B DL 58 iR L BT
% R BE o A sh kg

1 EEHMELRKERITHR

14 DL FAO £ 45 4 if, AR #8 IEEE Std
1474.1:2004¢ CBTC ¥ RE R D) RE 2R ) i LI %
S BB, 5 B B B R B 2k 15 m
(ARG S RE PR A 225 ) o fE TR
Jn it R i A B B A S T UL R A —
FEMIATER . W1 BR , AN 4 42 LR R ], TR
SVERRIEE d, BOZARFFTE 20 m DL b A RE i R &
RPN BRI d, WIZ KT 20 m, —
M) 4 2 v 2 R R AR S WL IR S dy =5 m, UL



A LL ATO (B4 A sz AT) # a2 B 4ok A
GBS 4 E A B RE NS TE A 15 A PR, X T AU L
PRHEPELM S, 2 d, HOVEREE, MBI Ly
(U W

Ly >2d, +45m (1)
fZ5H
e /[ FIE1T O\ [/ FIE2 N\
< dy | dy Lod d) L d

Bl XA e e e K s
Fig.1 Length design of double-row stabling line
TR 2 7, a] 4 Y B 45 42 R R 1 BT T
KB Ly W50
Ly >d, +25m (2)

fH5H
%

=]
< T,
2 B T
Fig.2 Length design of signal row stabling line
(B2, PR 37 B el s b iy BR A, 52 B e 2 K i
MELL IR 7 ORI BUIF A WL, g
X BUEL R A RGBT 8951 4 3 3 A JE R,
ARSCE T —FhAE B 424 (T 22 2 B0k O
ST OV AT RAR L

2 REERRFIERBZ2EX

2.1 EINIFEBBNERBIRITHEED

FEAE M P2 A 1 A R 22 4 SR 5 1 o 4 L )
B A B4 RS O 45 ) 51 45 A R I s AT
EARH AR A3 I R P A SR VR RO B s B T a2 AT
TE M EERE LU A S 4217 B 22 42 BRI A, o T gk ok
S H S A ERG B A (R . O T AR A, R
KB, B 4 BT A ik A i RE (B AR A
RGP R B HSSE L) B ATP B
T AL S PR A A S 2R G TS 14 R FRGEE o

TETHS 42 25 2 S fih A T v P, 075 25 18
BRSO v RIFENH o X vy MR ) SR
ALBE L o, (— B 0. 006 m) FIA-FIfies%
FfERECR DL, 7R 85X 2 AR 5 TG

4ge
ViIMIT - Th (3)

Vimir e =

—vp —Av,) g (4)

Veg = (VLIMILE

A
vlIWIT—ETﬁﬁi%ﬁiq:E/‘J%jtTiiﬁﬁg 5
Vs~ PRI B 1R P 22 365 8 oy 000 100 T EE 7S
UAIE

g H I IEE ;
At 5 | DT Bk Kt Sr B 2 il s e

1) FE 5 o
Do, ——ATP SARERAF | AL T
CEpITEE

vy ATP £ A ATO i el 5 2 2
—JE 0.97,
K (4) v, 5 % EAES) 4222 5] Y) BRI [A] N
G A LN RN 38 3 A7 I T 3 A8 ) R e, DA e
H 33 5 ) T 3 A R R i, B, WA A
FIVIERISA], @, SR 90 4 i KA 5| G 2, U AR i
B AR, B 4 A2 5 | D BRI a] P ) B8 184 o
tay o MOAR FEIXA IR Y, S B3R 1 A8 bl 250k
AL A X FEEIE g TRV AT T A
oy B, B s S EN A B S a,
PN AR PR R b B i B2, AR 9642 5l 7
AR RS 42 B S SE T, 51 G Y R G
a, (t, +1,) o B, v, TR
vp =ta, +a,(t, +1,) (5)
Av, S F S BRIz AT I PR 2 5 | A i 3 1
o Av, WRFHEET R R, RO
Av, =0.5T(a, +a,) (6)
HBa(5) F(6) A (4), Al IAFH] vy, YT
EEwiok

4ge
[ 2 b
Vgg = [ VUit R —ta; —ay(t, +1,) -

0.5T7(a, +a2)]1}R (7)

A (7) B eREBIRY R g FE 1 o5 (AN Y PR
2 W B KA o S vy 59 FVFIEAT W B R
ST B ik A BT v Z AN R
2.2 ETFERAEMNEIEMBHITSHITE

CBTC( ATl 15 1 4 4= 1) RGext ATP 1y
GAPY T O A AR UE 0 S, AR SO AR, Y
DACAE A S B BT ARl . 26 1 AR SO
W E MM ARS8, TR 1 MSEOT SRR
H A v PEAT TR, TN e 3537 BE N LR AT M 51
TSR, 2R e B 4T3 (B B 0) % 0

TR WSEIUE, X (7) d & 728 & 1 BUE

« 77 -



R1 ATP Z2RPHEMEHNERS HIE

SE
Tab.1 Value of vehicle parameters required for ATP 3 -Q'EI":'
safety protection calculation A H T FAO T H [ 314k 55 B e 2k K i
2% 2% L N y > y N I
e il VIO BIE B T . RV T L B B 4 1
AL 0-02 e FEEL AR SO BT, SS90 %6 1 3 A B
AL AE 0-14 A, BB, ZEHE T FAO WIH 13k
PR 107 IS 020 BTN, 5% A S04 0 P AT P R R
N 2 Bl ST F A 3 90% 1Y EERT/ s 1.50 AT AR 54 - s
B 313/ (m/s?) -0.85
RN (m/5) ~0.30 £ Sk
TR KA R E/ (m/s7) 1.35 (1] BRGESC. BT B s 2058 4 [ shis A H AR B [0 ] sl
FIINEE ¢ BRI/ (m/s%) 0.19 I SSEAFSY, 2019 ($H] 2) 143,
TR A%/ m 0.84 CHEN Shaowen. Key technological points affecting urban rail tran-
TG T/ t 6 sit FAO system[ J]. Urban Mass Transit, 2019(S2) :43.
+A ‘Ag [2]  rpAe A RILANE A B Ak & B, vh e A R A [ 1 K R
TR 160 BB KRR R, M BRI BT OB 50157—2013[ 8. 4t
R 100 50 IRERSA Tl H R 2013 142,

R 04 9 8 m/s> 0. 006 50 Ministry of Housing and Urban-Rural Development of the People’s
H:R=1. 8 =7 S =4 m,# =1. Republic of China,General Administration of Quality Supervision,

2 2
S,0, = 1.00 S,a; = 1.35 m/s yy = 0 m/s ,T= 0.20 Inspection and Quarantine of the People’s Republic of China.
S,Vg = 0.97, _—T;t(7 ) Eﬁfﬂ‘iﬁﬁ . Code for design of metro: GB 50157—2013 [ S]. Beijing: China
Architecture & Building Press, 2013 :42.

[3] Institute of Electrical and Electronics Engineers. IEEE standard

ves =7/ Viar — 0. 8(km/h)* x0.97 —=7.7 km/h (8)
2 v =15 km/h U vy, =6.82 km/h, #218

for communications-based train control ( CBTC) performance and

BT FEEER F OIS L &, R 2R 1 functional requirements: IEEE Std 1474, 1: 2004 [ S]. New
A ZE TS X B iR BN BE I W s A X I, 3% York: Rail Transit Vehicle Interface Standards Committee,
vy <6.85 km/h, RIS d, Fil d, B U, 5] 2004:34.

HAEATLASEIE A S ARG 0 2 (i F #91:2022 - 05 - 17)

0 0 0 < < 0

HEEZRERE 1 B—S W EEFBERAF TS EINIRF 2

2022 457 H 30 H, i E K A APHE R I H R UGN 5 B8 42 B B 45 O A TS SR A | LT F AR B
Tt U S e ] A AR b ) e AR A Al T DR | L T U Sl SR T A S R G e SR | R
TH A JC N SN FE R GE TREHORBIEFE h AL ] a9 Pl B 25183550 1 I —— & T8 22 4Rl 5 HORBIH 27 78 _ B IUR
FIF o A2 LA TS e (5 B3R ™ A F2 0 Mk A& SR IR TS HARAR I R a3, DL R AR 45 5 ) R end
{55 RGN R L

KA TEZE6CCHERMNBINMETA) RN & B L A Pl Al ] 5 2 4 2 T g = Bl A R RECA
RGERR AL R E S8 LG (R IR G S | W TP Sl S T A S R G A R S | L S T
NEBINE R G TREEORBIFE 0B L AT ASIN T AWM 220 Hehb, 2 s ib A7 [R5 % | 74 e 2008 K2
SEBEARLH A AT Sk N, LA S b T R R A AT BRA RIBOR DRI R A FRA R AR & K45, 22 LR FATRR T 24
FHHYF . AR SBERML EMA PG 177, 5 &% KRB IR TR EGHE R EAR N . et T
&bk,

FEREIFES AU , ©RANTNEARBTTE LRI 2 A2 187, 08 5 15 2 21T 51 42 1 IR/ A 20 () JO 4R T3 R 400 40 2 7 T
FIA RS A SR e 2R 90 A i) R e AR T RE R 45 42 BB AR B LR 5 RGTH s TSR A B SE N AT R T AL
e MREARDT 2205 T 38 A5 HOAR 19 K RS TR, FRIT 1 1% 26 HOR AR Ul S8 {5 65 42 1l 2 46 b I f) 7T fiE
P B PRI B A T Afp R ) (AL, SEB T 2 RS HERE T ENE OR B E IR L ek T RV EOR B A R R

(FRAHAT15 5 A TR 5] 44 A%)

.78 -





