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Research on High-speed Railway Signal Lighting System Through

Analytic Hierarchy Process Based on the System Theory
WANG Yaoan
( China Railway First Survey and Design Institute Group Co. ,Itd. , Xi’an 710000, China)

Abstract; Railway signals are important interlocking devices for indicating the running status of a train. The operation
status of their lighting system and the efficiency of fault handling are very important to the operation of trains. The
traditional analysis of the signals focuses on the lighting circuit. Neither the operation and maintenance personnel nor the
signal designer analyzes the signals from the perspective of a system, which makes the unsafe factors of the signals at the
system level be ignored easily. In order to analyze the signal lighting system at the system level, this paper proposes an
analytic hierarchy process based on the system theory and analyzes the composition and integrity of the signal lighting
system by establishing a model combining quantitative analysis and qualitative analysis. In addition, the proposed
method is verified with the home signal of the high-speed railway station as an example. The results show that the
influencing factors at the system level are easily ignored. At the end of the paper, the weight vector is obtained using the
judgment matrix of the analytic hierarchy process, and the factors which shall be paid attention to in the operation,
maintenance and design of the lighting system are explained according to the weight vector.

Key words: signal; lighting system; system theory analysis; analytic hierarchy process; weight vector

AR, BEE BRI I R R (52 RS H BRI T HE A ESR . AR S S R SR
FRE R B EEP NGB AR TSR S R — [ S YU B T i SR, B

%5 B 87:2020-01-02

EERIAT: FRZ(1993-) 55, B T/,

IR : EIRE. BT RERZUII LN & B E S s REVTRITT ] Rk EE R ,2020,11(5) :36 -41.
WANG Yaoan. Research on High-speed Railway Signal Lighting System Through Analytic Hierarchy Process Based on the System Theory[ J]. High
Speed Railway Technology, 2020, 11(5) :36 —41.



%54

TR T RGACZ I B R B AS 5 RUT R GV

2020 4 10 J

i iz R 5 2 4, e B 4 i SE B AT R S ML
KT 2 GO SR A5 A R IR AT, XS S5 HLAUT &R
LB TE 2 Ja BT KT VLI 1) S B | 25 b 4 FL i P
PP S THROE AT HOTE BEALSE T, MR R G4
L S LT RS R ARTET RG A
RE A BRI IR AEE LA AE 7 35 (115490, [R) i - 2B 3
TARRCR LR T

ARSCR I — P2 T R 508 W92 O ik, Xt Bk g
H T HLRT ARG R 5 AR PR AT A0 A, W] D i
BYEPN G CFChRis 4E N5 515580t AT
PRSI o

1 MRABTEFE

1.1 BRI

X FE ST B B o i, I NAPE A TR Z
FIBFSE . dnEid ) Sy FE i T £ et Tl R 1G4 R
TR R T e g 5 T AR AR A B 1 0
B3, KF ZPW-2000A B3 ST (1 X ()3 A5 S LS AT
HLBSIEAT T A3 BRI, WCaHE T a5 KT FL B o R A e 1)
TR S AT LR s — 4 RN R BRI S R G
PEAT T 2307 s M A8 X5 S WL AT 2R 8 10 W ) T T
AT T AT RS S8 1 A LA T I & 42
BT 1 s BT AR A N5 X Bt 3 B WL S AT F R AT T
BEAEL, F A5 S DL FEL BT J 1 L T A
S0 B X o S P v e K AT R B L 0
MG HAT TR W 5 R G T 25 22 45 T X
SHLRAT B AL LA T T AT

ICLETF G B/ A R 50 A B XK A 5 ML A TR 40
B, TR GRS X 3K —[A) 8, £ 1Y T —FP il 47 A S I A
Tk RGN, A RGN EA CHAE R
822 TR B AL SRR AT DL S B AT
A5 I TE] e 2 M SRRV S S AT R SR R AR
] A T ML AR T AR R B T S 45 5 (55
MUSAT RGBT TRAS, &G XHAS
W EHAT o

R ITIEAEZAHE B S50 T SR sl oy R4
BORRIME, R )Z RGBTk T4k J5 o R G0
SR RYHEA TR S AT, ek SR R AT S A X E
ST AR TR R AT A3 M 45 O B B B iz
I, AR SCE e R RS T R A5 SHLEAT &R
oy A AL SR JE N 2 RG34 o0 AR R T
G307, I SHEGERAF S HLAKT H B 0 A e, 2 PH %
I3 M ZWE IR 2R 55 19 H 455 1) PR 28 AR A 6

1.2 R

ARG T R GEAH R AT N A SRS
A1 2R, Il e TR TR R . —BEAN,
RGeS A A DS B AE (L. Von. Berta-
lanffy) Fr 57, iAoy R G B 2R PEZ — D AR Kb o
HERIAS S HLAT R G SR N1 TR R4, Hodw
BB PR RO A B S R

AR FRTE R G 4> 2 AR R H R G RER)
EREA, R 2 (A 77T A EER) ,
S RGP A L RTEAE ] S50 5 I RE LRI S5
BRI, ARG T 3 RS R . INTEAS S HLAAT
ARG, KT S AR L O R SRR R 41, ST
HL I REAS 50 I — i A2 AR AT 55, (ELAR i 2 U2 X 2638
AT S5 R AHE L, B TR T AR 2. 1E(E
FRGH MRS GEN 5T T R G R

AN R GBI L, 48 R G DI RE B
FR G AR (AN I 25N 2E R AR 73 ) TRT SRR T
AU Z TR AR SR R AT B R0, 2 B oy
SUHHE AR N 23R B3R 2 A BAT B A LG HRE
A3 RGA AL T — DA AT EI R BEAR . ANTEfS S LA
STRGE AT — R i es ok, ek L2
P, LSS . 7R 5 REH , ARG AL
3 N PSE IR s

—JRIEOLT , REIRTALHI TN AN — 1R 5L,
TER G AT G RE V2R AR =38 Z ] 1Y
FHEAERISER , LRI R G il S AL, A ]
ICRRR A R R ] A BRSO R R SR R
AN 2

T ENE, NLTERGEPELTEANS
5 EFESILEIT RS RSBt ARHE S 5 R %
M, fF 9Bt N2 5 ARG MY . ife DA
MBETE R A2 T AAER G IIAEIT, TR G A
R E PR PE T I, A SCR T R 5
WARATESIRIT ARG, T REAR S WAk T
FRALGE R BT R ME DL I RGN K, LAAE s 4E
N GURIBET A BT H AT AR
1.3 BRaHiE

JER I NG R GL I 22 A2 R R Y 22
AR e — R, LB SR N R X EJ=
(IR RE , 45t ] LS B 4% 52 i) [A] 38 B B2 A 82 19 A
T DI R R 2 T O

Ha ZGERIERF BN R N B A 2 Uik i
Wi PR 28, % AT IR AR I 98 T A e U 2= A
PRJ2E AEMENJZ S8R 2 Z 8] ] B a2, DUE R




55 1

EHRLE BT RGR)Z I T I AR5 5 s R G TE

2020 4£ 10 H

SREVHAE M . BT RIS LM S, R
Z IR 2GR AR B WL, RO R SR Rl = R
L T I A T A e

JEWR I RE TSI A% L2 P AE R, B e
MZBAEFRE XA 0 AHE X = (2,0,
T LB AT b2 PR A 5 e R A A
HiFEA Dy

an% 9

A= (aij>mxn (1)
Rt Cay)—45 B IR T4 A 2 10 Ho e
iRk,

TE WD 28 B B Y He B A o, AR A0 i PR
s 4L o2 BT & Z a3 TR i 25
Dy sz = 0 SRR R s BEAT R Ry I AN 1
N

R FIEERRILREROBERER S

A £
B AHESEAEEREER
55 ) AHEZEAME, B i M E R EE
S5 AHEEMLL S i MR EFEE
S A REME, S i MR RN L
5% HEML, S AMRE RS
2,468 IR AR AR W) P (B

% $ ANEE S AEEMLE SR HIEHE N

O ||| W | =

— SO A I R ) TR I L A e AR
FT AR i — SRR e i R AR
(1) 53— 4845 C,
A — I

¢, =" (2)
R A, ——FIBTAER AFAE .

CfSe/IN, i B W e 1) — B b, e 2z, U3t
A A I R 11— S P 2

(2) AR EE Cy
C,
Cyp = FI (3)
Ko R——[F B P AL — Btk 4 45, 7l 3K (4)
.
C,+C,+-+C,
R, = (4)

FIAKL R KL C, &0 T A Bl AL IR 3 A i
B, AR S ) AR B R A L — SO AR AR A
Cr <O. 1, B e e — SO P ARG 36 5 7 DU 0 o8 e I
LR, W AT IE

2 HIHESHSKTRESH

VAT B kb 155 MLASUAT R 48 0 1], 16 AR 3C
PP BT 35 R BT RGP Mo g ) st

WE S HLEAT R G R SR 5 S HLRUT R G, HomT
RO R [T AR e B H A, BN AR
WS, AT RGN T o

PEG(E S L AUAT oL %y R T 0 AR PR LB 5 S
HUF =FB - LU, Al L oo AL IR A3y 220 V5
5 B UL L A R o 8 A P e 2L A8, 1 B e, T
BRI E AR (R S ML ; 4k L % el LXT KDJ
ZXJ . TXJ . DJ.2DJ, YXJ %52k H 25 LA KI5 W 2 44 B, S
ST IR R )

M5 42 A AR L AR B R - 2T B F Y, A
YRR E S LR AR BT, 7 3 50 2U AT 22 e,
BTGk S 5T, W) 2DJ 4k A8 G REE , T D)
W T S5AT 1l i, LXT % T, 2E 3 45 5 ML & mise 40
KT, 38O 1 DR A BT TGk s S A ST 5 58 = 20
fE 5T, XER MR B BCE AR S E 415
W 55U AT 5T U E SR AT 4L T R
XU LB, S e W AT I 7, il A X TDEH 2w,
RGN s T, i s BB E e = AN b

M P S HLAUKT F B AL A, T LR
B AT HLBORE 3N AR XA T, S T R L B
BRIy o S L RUT RGEREA BT AR B S R
(0, AT HL P U — PRk G2 AR R BUE . R4
P B i BRI A5 5 ML AT 2R G0 70 M e o | B
HIC L,

3 RETEEHERDH

3.1 M MERE

A AR S LR G AT AR A L B (LT
FNEESN) S HE A, W 2 R

MFRGE DA B b, B AR 4 B WL g ek
SSKTRRIT ST 22 4 S AL RSRIEEE N, AT
HiL i 5 s AT FROTAE S I IN AR B AN ], SR 30T $ 82
(77 A e B s ) B B B R i 2 —, AT
TG KT 22 55 MR P 32 SR ST AT 55 138 47 o

PN ER S LR B BRI L B AR A Ak
B B RS R 6 FRA L. FIRBE NS Rt
HL TS, AT AR A 1 5 38 17 10 Al 5 IE BT 0K Bl 4k
LA, KT FR R AR A AR A S5 B B R 4 (Anvk$ir
4 ) S5 1 7 v Jok ek PR R SRR G T
ST AR AR B NIRRT Z AR R Y A
3.2 EEGRMHRE

MR TR ARG R EENE, & REINRA
TS FNAT y, RN RGN DIe 5 25 . X T
FEMLSIT R G, HoA R PE R B i B2 A L R Y



%54

EHRLE BT RGBSR U AT I R R B 5 T RGBT TS

2020 410 A

X17220 XIJF220

*—t%‘é*l%{dﬂ}
/

X17220 XJF220

01 ()}
4 5
KDJ KDJ
aﬁ 24 4
| LXJ Lx1,9
i iz
4
ZX]
ot
3 4
‘?l—_jTXJ TXJ?})
10 bl
PR FEL I 2 B
il 13 11 13 il 13 il 13
B e RUT HIT RS HRIT| | BREAUT I BREATHIT
5 G Z F G Z F G Z F G Z F
#l [ [ [ I
[RUT SRR AL | [ e A | UUT s AT 4| U s AT A T T 4
HIST ) L BlYT ST
1U L H 2U YB
1 R ESHLRATREE(SE)
H1%i(al) HLERIZ R (21)
Fef 1 (a2) g
) %%%M} | _ - - " %&%ﬁrﬁt(zﬂ
) e HHLET RS [ BIEQ) T
_ﬁtlr z
T
s | mmiE || —»_ .
ST 2% (G) 3 EESNSTRGEFEERE
RBEHL(b2)
[ eE A e S AL 2 1 TR, B0 2 L ok AR I SR KT
N ggp(w)m (b3) o
B \JUo
4 % (b4
LRy (2) KA1
By i 54(05) YT 44 HL AR RSN [T, L BHL L FL 2 B R AR AE 0T
1 4(b6) PR A A SR R I R AR R [ A
N ?:, S »#; = Ijj‘ /\é ‘/5?[1 é\r =]
D AL AT R AR L B R XT B (55 L RUAT RS SE IR 7E T4k HL 502

P R R OR ke — 2242 ST, ANIAT 3 R
(1) HL 2 4
T A P AR 2 A R G R B T R B A Y
LXJTXJ \ZX] Wi , #hli (5 S AL st adT , Rt

T REAS HER 58 A GES R FL 2R ORI P45

(3) Wbl g

HRG I RS R RIE TR Z 2 T, B
S TARR AR A S e S ERE . {55 RUT &
Gt BURRE S, B PRI R R B O R BHL




55 1

EHRLE BT RGR)Z I T I AR5 5 s R G TE

2020 4£ 10 H

HLisc Rt , D R D)4 2= A A BBIL , U TS HAT 2 B2 10 &R
GEUIRE s @A M iR o KT 22 Ak L a0, 91 4 O R0 e
%, RS RERS SE I — € M FAL o AT s H SR BT I, 2
KTAT 228585 g 491, 1D JC 3% R i ke , Be i 2 A 2U
ST mise, B R —A T

(4) g - 24

VLA R AR I, RGO RO, 1] A
FURIT, BRI S H , 28 A 388 DA N 5 4 el A 37 2
BT AR - A GRS, i
B — 2247 R A A AR WO N, RAIE S FR s 4T 5
B, Uk A S AL B Se AR AT I, LXT e
1 LXJ JCIE MR , R 20K 2 3 18] 22 4=, B S 58 204T
SR ARSI AEHE NS Y, 50 A5 1k as AT o T 2 B
i 1) T A A BRI, RUES A B IB AT R0CR
3.3 AHP 4#f

AR 1 PR HEN %) 2R GEAl R R SRR
PERCRU R A I M . 5, XTI 2 51813 R A Y
EARI R BT 4 5, BI85 (al ) %82 R (a2) \RUAT 5
JG(a3) T2z (ad) HUEGE (b1) BRBIHL(D2) (B 22
e (b3) (AKHLHLES (b4) (Bl R GE(DS) FERi(D6) ,
HL 2 A (21 ) (RS (22) (BRRERE SR (23) (iR -
Lz (24) s REN R AT 45, B RTE (G) VBRI
P (Z) 5 2 S35 04 b 3 A R A 8 S TR 3R, o A i
BERGIAFEZ, RSN (A) (= A (B) . H
U, REHEAR PR 2R A T SR T P LA, S H A IR
PRI 7 @ PR IR BB AR Tt DX 0 A g o
FERT j DZR P g O AR Jt IR 2 19 45 #) B 2,
WS B EN 2 B8 H AR 2 E R, Rz

WRIE FIRTTVE, o3 IR 2 AN A3 A TR R
PR S FIWTRE I, 3k 2 ~4 .

K2 HUEESNRLTREZIEBSHIETERER

R4 HIGESYLRKT RG] b 46

WiH zl 72 73 4
z1 1 7 5 2
72 1/7 1 1/3 177
73 1/5 3 1 1/5
74 1/2 7 5 1

3 R ) W A B AT — BOrE R R, 15 B R
4R

(1) Z A8 — B P45 b5 €y 2 0.018 8,
C,i 7 0.020 9 <0.1;

(2) BN — B IR Cy B 0.0511,
Cy 7 0.041 2<0.1;

(3) #IAM MM m C,  0.0400,
C,i 7 0.044 5 <0. 1,

25 b W ) — BT AR IR B EOR

BT B R, =0, FH AR (A) 5%
BB (B) ZH A — I FIRE B | hA it (G) 5%
TR (Z) 20 B — I 40 Wi 66 P — B 418 s 340 38 381 22
Ko PRI, AR SO AT 2 IR ST BT I A 2 ST 1Y o

HESGF S WA R GBI 5 3 (55 DL AT Ha i
FAEE A AR O0 : (1) A5 S LT R G i 4%
PN R 2 Tl (55 HLASUKT F B, s A i i
P f ENTR R By R G o AR R 5 S LA
JTHL AL ; (2) A5 S LA RGBT A %
PRI 222 U0 53 B R A T 3l 15 5 AL T F B SLCH P
PR Ak g 1 EHOC R T B, R IRIR AR (3) #Euk
GO HLRAT RG] 255 2R S i AT 2 00 i
S RS G o3BT, T 055 L AT v B RE E M 20
BT P& 2 4

FRRROCER [ 16 ] 19 7 115 & A48 b LR B9 AL
)i, A AR U 5 3K 6 TR,
RS HWBESTAT RGN AHP HE & EEEMNNE

Wi H al a2 a3 a4
al 1 1/7 1/3 1/4
a2 7 1 5 3
a3 3 1/5 1 12
a4 4 1/3 2 1

R3  HIHESYLRLT R E R EDS H i 48

mMEx
WEMEHEE | hEZEE LAY AU [ i (R )2 )
4i(al) 0. 060
g m (a2) 0.577
e 5] A
I AT HAIC(a3) 0.133
JT 42 (ad) 0.230
HL IR E (b1) 0.087
AR G
FIREECC) BRBIHL(B2) 0.393
W AR e (b3) 0.030
4 (B
R b o) 0.155
Bl ey R 46(b5) 0.245
e (bo) 0.090

i E bl b2 b3 b4 b5 B6
bl 1 1/4 2 172 1/5 1/3
b2 3 1 9 3 2 5
b3 173 1/9 1 1/6 1/7 /5
b4 2 1/3 6 1 173 173
bS 3 172 7 3 1 2
b6 1 /5 5 1/3 172 1




%54

TR T RGACZ I B R B AS 5 RUT R GV

2020 4 10 J

R6 HUHFESHALTREEGE AHP HEZEERRHNE

mMEx
ED R 2 BN S A ) 8 (RHED]Z )
LB R (21) 0.498
LR (2) 0.049
Bkt (2) WO () 0. 101
R — 224 (24) 0.352

HIZ% 5 3 6 WALE M AT LIA

(1) ZAhR I, HL i o0 A v o g 22 A R R 4
10 A B e e, 8 KT AR AR P 2 (5 S LT 22
EE AR Z 5 AT oG R RPN IS, I,
S E AR BEAN AR R 5 FE AR AN 5y e R Y
SZE AR AT DL fed o

(2) TR, A48 b PR Y B 2R BEAR O -
HRAHL B AR G0 AR L % R BT B S e
AR Mt o BRBIL-S Ak B L DA R TEL(R 5 L URT v B )
LB RS Gy, W ARAR fe i B BRI 5 Bl R RS E
=5 PN LR BT 3 A B AR o, sz B L L 5
TRENIETEONRE , P ) 32 AR AR fa
B s A X TAEFREE I ZORAE TSk i, I sz 240
Pl B o

E NS DU N 8 N ERep ot YN PIVRE A e
BRSBTS N B {5 5 i 2 A D3I T FE R
CINDIE TS W 1 e i

(3) HEMRPE b, R 2R 5 R — a7 A2 B
BrEARENEN, B2 H SSRGS,
DR B B EE LA R AT, T BB — 2 Oy S 4
PR, R ZRERZ . XEERHERRZ, &%
JE AT B R — 2 A AN AL A B TR 4 R R A 33
THZ M, BN BG5S RS

BEAN  FEAN R A HEII R 3R A, 25 HE AR R R AU
HAZEBOR X Nz 4 N B B A B AR A 7 4l
Mo B4 BTG RTA H s N sz AL R Y, 4
N IGE R R TF TARRCR

4 ZEig

ARSI AL S AT R B A5 S LR T R SRR B S 8
PRI, BEE L RT3 1T R FIBE B 1 25 15
TUUN EEA5E

(1) R AHP J5 & #5255 HLRUT R 20 B
PRI T AR AR A4 DR SR A, ml Al 2% R 3R 0t
B Wasee =02 A

(2) ZGEIE 77 1 BR8N 42 17 35 M 3t 70 A R 4E
AL B S B AR

(3) it AHP J7 352647 % 7 i, 45— 2k
A58 26 P 1A A I R G v SRR ) A DR R IO P 2R
AOASCERL i -, - AR g B A AL 1) 5 o AP AR R 1)
i, AR as RN B BT N B R AR AT
EiR 8

(4) RLFET RGN R JZ o Mk vl 5 E
FHAS & M TR AS S MLRUT R GE R b BRI,
Il 2 AR B R S8 (AL SOUL AR 48 15 5 HR B
AG0 ASh B RGAR) | iDL — B A P R 1Y
A

Sk

(1] PRig. ARk ZERoR 4% ol (5 S WL LB A Bk (7). Pa kAt
5, 2011(2) : 50 -51.
KU Feng. Improvement of the Lighting Circuit of the Outbound Signal
with the Departure Indicator [ J ]. Xian Railway Technology,
2011(2) .50 -51.

(2] EBR. ZPW-2000A X[HIfESHLAAT R AT R B [T]. BHE
TERIT L& S525, 2009, 19(12) ; 208 —209.
WANG Mingquan. The Analysis and Improvement of ZPW-2000A
Interval Signaler's Lighting Circuit [ J ]. Sci-Tech Information
Development & Economy, 2009, 19(12) ; 208 -209.

(3] AW fA Ik ER AR "o diehE — LA [T]. BEEEE Y TR
A, 2013, 10(5): 16 -19.
FU Gang. Discussion on Fail-Safe Principle of Railway Signalling[J].
Railway Signalling & Communication Engineering, 2013, 10(5):
16 - 19.

(4] BRHete. CTESHLAIT RGN RO RLT]. Ry
4R®, 2011, 23(3) . 117 - 119.
CHEN Yanhua. Research on Monitoring Circuit of Signal Lighting
System[ J]. Journal of Gansu Sciences, 2011, 23(3) . 117 - 119.

[5] KSR, B dEubfESdla RS [T]. IR 2ciE
BecEdR, 2018, 26(1) : 59 - 65.
ZHANG Lidong, LYU Kunpeng. Simulation System of Lighting
Circuit of Home Signal[ J]. Journal of Shandong Jiaotong University,
2018, 26(1): 59 -65.

(6] BREM. Fobla/TmmBs ], gkilEfHHES, 20100,
46(4) . 43 -44.
ZHANG Jiangang. Improvement of Signal Lighting Circuit [ J ].
Railway Signalling & Communication, 2010, 46(4) . 43 —44.

(7] ZEmi=, I (5o HLaT i B A B A [T ). kiR S
HiAR, 2014, 10(31) ; 7483 —7484.
LI Lilan, SUN Ying. Analysis of troubleshooting of signal lighting
circuit [ J]. Computer Knowledge and Technology, 2014, 10(31) .
7483 —-7484.

(8] HHEELL - o —fhma/R, kgl ZooRgie ()] P EEE,
2002, 23(4) . 19 -25.
Itamar EvenZohar,ZHANG Nanfeng. Polysystem Theory[ J]. Chinese
Translators Journal, 2002, 23(4) . 19 -25.

(T#% 72 1)




55 1 Ji OB A B PR S B0 s TR BRI $RF 2020 4 10
. [2] TB/T 3508 —2018 BRIl & Feai b i 2R AR R [S].
6 %BEI‘E TB/T 3508 —2018 Railway Turnout Switching Equipment Installing
o Technical Specification[ S].
ASSCEF M B PR % B A R 20 (=30, u ) |, xf
o A P AL o [3) BRMRE D T B AR B S R S
EUBRBE B A A BB ] L 51 25 X i B o A 201210421376.0[ P]. 2016 — 10 ~29.
gﬁ* ii‘[ﬁ'fﬂAu\ﬁ:i‘FﬁJ#lﬂﬂﬁ%%T%Iﬁﬂﬁ ’1%:::[:'! A CHEN Huanxiang, SUN Shaojun. Automatic Control System for Track
?E%Qnm Switch Conversion; China, 201210421376.0 [ P]. 2016 — 10 —29.
(1) ASUBHETT T Bk B — SOOI BIER (4] T0 10071 2000 B SIS
irﬁu _& % TB 10071 =2000 Code for Design of Railway Signal Interlocking
° within Stations [ S].
18 7
- (2) 38 72 N AR 3 HC A 8 ST i AR L A B i (5] TB/T 2852 - 2015 Bl B AR ILS].
W%D TB/T 2852 -2015 Track Circuit General Technical Specification
(3) 38 FHHUTE L B I, R B BT S MBS B A [s].
S LT FRL R P R [6] TB/T 2853 ~2018 HLitiH B R4 25 He MK HLES[S].
(4 ) Xﬂ,:‘F‘Z: ﬂéﬁﬁi-f;jll_ %E% E/J sz % s Eﬁ?‘i ﬁl] TB/T 2853 —2018 the Track Circuit System-25 Hz Phase Detecting
- 5 Track Circuit[ S].
A o) 2 B8 A A 1o b T £ 2L A 7 3K (7] TB/T 2296 ~2019 BB SR [S]

SE W

[1] TB 10007 -2017 Bk {5 S MIELS].

TB 10007 —2017 Code for Design of Railway Signal [ S].

TB/T 2296 —2019 Railway Signal Axle Counter [S].

TB/T 2465 - 2010 4% 4l i i A B AR S5 R[S ].

TB/T 2465 —2010 Technical Specification on Coding for Railway
Station[ S].

(5% 41 T)
[9] #|EE, KW, KT BRIPERII RS MHLI]. FE
ARl 2R, 2008, 18(5) : 148 —153.
GUO Jinyu, ZHANG Zhongbin, SUN

and

Study
China Safety Science

Qingyun.
Applications of Analytic Hierarchy Process[J].
2008, 18(5) ; 148 - 153.
e, F , M, 4. R 2RO e i+ b B8 IR 28 ) PR
VL Eh eI [T]. R ERL R 5 X ,2017, 38(3) :1 -6.
WEN Liang, YOU Zhen, LIN Yumei,

Journal ,
[10]
et al. Evaluation on Land
a Case of Ningguo City[J].
2017, 38(3): 1 -
IR PRI
2019,

Carrying Capacity :
Agricultural Resources and Regional Planning,
Wschr, &, A%, & 5T AHP-’rﬁﬁﬁﬁﬁ—’aﬁﬁ(ﬁE‘J
TAE RN B B XL Fse [ ], gk AR i,
63(2): 49 - 54.

YANG Wenxin, YU Lei,

(1]

ZHOU et al. Study on Route

Tan,

Alignment of Ninghua-Quanzhou Section of Xingguo-Quanzhou
Railway Based on AHP-fuzzy Comprehensive Evaluation Method[ J].
Railway Standard Design, 2019, 63(2) . 49 -54.

SAATY T L. Decision Making:
Processes (AHP/ANP)[J]. Journal of Systems Science and Systems

Engineering, 2004, 13(1). 1 -35.

[12] The Analytic Hierarchy and Network

Chinese Journal of

[13] KRMAC E, DJORDJEVIC B.

(14

(1

[16] mJroe. Setb BRI M].

(1

]

517

7]

An Evaluation of Train Control
Information Systems for Sustainable Railway Using the Analytic
Hierarchy Process (AHP) Model[ J].
Review, 2017, 9(3): 1 -17.

#Hl, . SRR
5155, 2005, 41(7): 3 -5.

DONG Chao, ZHOU Jiaming.

European Transport Research

Bith &gy g&icit ()], gkiEa

Design of Integrated Lightning

Protection System of Railroad Signaling Room[ J]. Railway Signalling

& Communication, 2005, 41 (7) :3-5.
AR BB SSB AR5 2 4 5 4

%%, 2013,16(7) :130 - 132.

YUAN Chunxin. Rail Transit Signal Fault-safe Status[ J]. Study on

Urban Rail Transit, 2013,16(7) :130 —132.

b [REERE A, 2014,

Shanghai :

AL oy Bas 22 e iF

YU Fangyuan. Linear algebra and its applications [ M ].
Tongji University Press, 2014.

WEE. CBREKE 'S BAHIEE) (TB 10007 -2017) 55 HL3E RM
HEHL) ] PaEbriEBet, 2018, 62(9): 167 ~173.

XIE Baojun. Analysis of Signal Types Application in Code for Design
of Railway Signaling ( TB 10007 - 2017) [ J].
Design, 2018, 62(9) . 167 - 173.

Railway Standard



	Split_7
	Split_72

