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Collaborative Control Strategy for Safety and Quality in Urban Rail Transit
Signal Engineering Across the Entire Lifecycle

LiJuan
China Railway Communication & Signaling Survey & Design Institute Co., Ltd., Beijing 100036

Abstract : Addressing issues such as fragmented phases, insufficient collaboration among stakeholders, and
information barriers in traditional engineering management models, this paper proposes a collaborative
control strategy for safety and quality in urban rail transit signal engineering across the entire lifecycle.
It analyzes the key points and implementation paths for collaborative safety and quality management
across five phases: concept and planning, design and development, equipment manufacturing and
delivery, construction installation and commissioning, and handover inspection and trial operation,
enabling proactive risk management and precise process control. The paper establishes key supporting
mechanisms encompassing organizational collaboration, data and information collaboration, and
institutional and standard collaboration, effectively breaking down barriers between stakeholders and
phases. Additionally, it develops a performance evaluation index system based on four dimensions—
safety, quality, collaboration, and efficiency—and constructs an evaluation model using the Analytic
Hierarchy Process and Fuzzy Comprehensive Evaluation Method, forming a closed—loop continuous
improvement mechanism of evaluation—analysis—rectification—optimization. This research provides
a systematic theoretical framework and practical reference for enhancing safety and quality
management across the entire lifecycle of urban rail transit signal engineering, achieving efficient
collaboration among stakeholders, and ensuring controllable risks.

Keywords : urban rail transit; signal engineering; entire lifecycle; safety and quality

ElE

FELTTASE = TR ST, D A2 A S Bt —J7i, A, 5k, il T, Jediedsss
MMBAAXERIR, Sz 2RgE, SEATIALRE B XS e TE0EE th Atk EROR TS BHIRSE; A7, R, i’
Ty MEEL L IR UL R IS E AL BRI AR RN SRR, M AN, S BT EAS s AL . B
TSR AR, (LGEH AR — B BEE R — O OO B B, T DA R IR 255 R e e MR TS B I ok
BT, ARG TR, RS B e SR PR E RO OO, MR Bl . R R ATG
FESCEERLA, FRREN AR RAGET T SRS AR, BTG S TR R U PR IR ST S HESR 5 5L
2%,

060 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. SMERRERENEIZHREE

(=) ESEMRIME

RTTHGE GRS R SR RIS A BT, W
TESEIA | R R, R T E S B B R R
KHEERTY, ST RGBSR S RS R R B
ANEZSEI A AR BRI S Y MRS SR BRI
5 TRZEFURE RN, BOET U EEM . HOEER
GRS, o ISEAE AR Y I B T XU
BTEL R, IR RS e U RIS A L
BfraEsk, BEERTT. I MR A N A P e /N
WIREIATE (e ampLs], B A, SR, BE TR
THRATIEIGIE, FAFPAME 5 R 5 S HA G e, fenT
WUINES RS, B s SB EM, (BRI R A4
IR FTE T 2o de P MBS 5, AT . A58
WML, WRTTRSFREIN, Rk R E 677 TR,
X RS TUR E B P 0, R AR S e i A, ARk
R 2 g R R

(=) BT EHEME

WIT S RHES TR R0, HERERS
Hhae, WA ek, HRMBET MEE R, 2RIk
Mg, PRERRTERURAHL, IS, . EEAA .
T b, HE2 I PSR = SBA MR, St Ra
TSR PR R OB, R RTR AT AR BEIR 2L,
BEPEE S LR R R,
PRSP, XRETTRITREZHRT T, SERafni
By BBMEARTIR, BRSSP K, [ I R T
T WESETTREm R RIE, FRIUETTS, JoEsmidnE T
Heftil FE .

(=) IREHESHMER

B filiE S T B Bo@IE S TR R iR, b
SERIRBE AT R . LR AR Mk, SRSt ik,
B TER R R o AR ARk, EA R, 1%
i, BES R4 SN, BEOW RO I, A W
AR T I, S B, R R A AR
W, ERCHER, ElemiEIE . R kAR, &
G i N TR R RE . T SRy, S1877
T, SRRSO, RS R R

() ETRESIHREIXMER

Tt T2 P IR R TR KR R I, e
FMET . AVEEIE. RRE . SRR, Uik R
B MR BIHE Ak, BRANEEE, dk. Rt ket
MR /NAL, BHBRITE . WA, SO E HIR,
PR CR LS UNE; W BEh 2 T A RN, FETT R,
HAARE S R G S BUERE, MRERED R e 2 E Y, [
W, fUreBpoR s, FRseETad, NESRE At
it

(R) RWE5IHEBEITHE

8 HGEIEAT R AVE S TR R IR R T,
DA TR SRR, RECEE S, HIELE
Todl, eRRME. RSN, SCERI BICE R RS
o prdi ARk, BEGUEEE, L. k. G R E AL
HHEIWUN, HIETT ZHF BRI, RS AL, N IEL
i, e PRSI, AR RN S,
eI RS, s et RE . WE T s E A
Sk, ZUTAREE/NA, GETTEUITEE . YEE, A
R, SBRENGESRIESTER, RNAERE; (Y
B S LRI S R, R e SR, e
SRR MRS PR, E IO SESE, IARRIE T AT A IESC

BE,
—. hEESIR RS E

(—) BRAHRNE

LR R IR -5 TR e 2 i ) 9 2 2 I [ 42 1
MO R, SR TR ER S B2, WS —iH . o
T, AT EA AR R Yo par R A
kb R R AT SV NA, S, dliE. I, i3
IR R AUV RTEATT, OOTHE VAT R PR ECA]
CERE, PN AERTTHEEE S L. U ES
TR, HETHETG R, A0 G 2L i JE 75 O Bt & B I
B, MRS X, BRI AL I P AT
SEHAGHELE, EEdEe A L bTrasTTR
SCIE RIS IAER, SET P R AR

(Z) HESESHENG

Wt S5 S P R ATLA 2 e i o 0 2 e i Pl 4 O T 22
S, BOODIET RGBS | SO 5Rnia g 1 b
eGP, BE SN B e R AR, Ll
FPEE, S-S EERONT; BV NERR IS T
EEERR, REEOR—B . ol seEEdmE SR ae
Rz IRV, SCELRRARGETE, HEIIEE . AT ArE K
U, S XBSRT fa S  RRsR SR S

(=) #IESHEDRNE

11 JEE 5 00 D [RTATL A 2 4 2 i o 40 < 4 oA A [ 9 ) 0
B, BOOET MG 5 ARSI ERAER SR, MEH
SZHERGFHBE R se A ar A R R R L, 25
EWHVE S TR SN, SRS TR, SHEE
g EMA . BRI BRI MSEAT RH R, IR TR
SAMNE, By gi—we RinER s, B, wit. 4l
LT I, R, B EREAOR . e RE,
SRS B BT e, RS SRS T e AR T S
B, RSEERTUE, SRR A IR ST T, PRI
i NS EHoREEP S TR, EIEIT 56, HRHER
WERLAIE ] . FARTHENE, DR e R e R AR

U

[

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 061



T72RlE | ENGINEERING SCIENCE

=. hREHRRITGESEENEH

(—) thAZEEIF T EtR A RITE

g T A BRI S TR A A o ) ) e o P R 4 ) 2R
g, WERSE . TERERITENEIR R R, R R SRR
Aedp ARSI B S RS, BRR SR RieEtE . AR
AN, 256 TR AL EREE . FERLEe. PEEE.
R RE I AN . R E e KR, Saak
REEMOR | aEHEHUER . B BRI AR R AR S
TRER A T, & ameEs, et e ErRis
R RS AR T RS BRI G, &
PHERAEACE . BRI TR A R R A A
[REE G SEN S B Er M F Ol N G I S EO <N
BYERARE, NS SRR IEAL, IR TF 50Tk
FBE, RVBDSHELS LR E RS TR IR, 7
FEPPAN G SRR A G

(=) N FHESER

GGG S TR R 2 e T U R R A, SR
EME AT 17 SR P R RE PRI, S e bR i e
Gt SURANTRHAIR, BRI T RIS MGHES
TG EWE. BT BRIk e iR i BE, 2 I sHIZs
EIPONE I TR TSR 64540, SRR R A i pe
DRI BRI G AEHEG, FRERBIIES S L. [
PR S PP R R TR, e TT PP, o P A i P
PR

243k

(=) RS ERHE

PR RCR RS, AR HHVE S TR e a1
LEFEMRD . SR — o — B — 4o — i
TP, FRRE T R AR S RIB T RTINS IR, &
G ATRLL. Bl WIEE. RS DTTE  RS R, JdES R
A, WIFISHUT, HAER IR T A ST R S, e
JERZARE, SOS/NHRIEI; B4 AN S, il
PRI NS . SCEENLH RPN bR SR, AN FRIEEERTT, FFR ik
SRR EEAE, SRR R, PRI TR
JE e G R AT

[S

. BRIE

WEES TR 2 & P H R B AR A W 7 22
EEWHTANTERBTAE. I ESRGHAESR, #NE
A, WERWREEIR, Sop B, BRI
A EME D B AU A Y v P B R TR . AR SR
H YT ) Az R OV 5 DA 2 e R b R s o, 3@
TR B SR — B R — %A i — LA — 205
BB T IORB BIOD RS A, T, BsSEE. #E
SRR SN, I UREE RIS P B AR
BERFR, T —E5e8E . R4, AHRIEREEIISER.

(1] B2 s 2 5 s R 0 TR H KSR BAFSE (D, 7K - dbkokss: 2024,

[2] E12 | WiTHUE AR E 5 RGNS HOE TARRERIFIFE 1)), ST BB ASERFE L2021, 24(11):88-92. DOI: 10.16037/5.1007-869x.2021.11.020.

[3] #let | RERAMGE | ZF3T . STTRIE AR (75 2 TR B A B R R 0], TR A8 e L 2016,19(5):15-18. DOI: 10.16037/5.1007-869x.2016.05.004.
[4] BEFEH | SRTTHUE 2SI 5 R G LR A ) BARAAHRIITE 1. ARAZE ,2024(24):188-190. DOI:10.3969/].issn.1674-8050.2024.24.059.

5] 5t . T HUEZS A S RGNS Mo TREE H AT 1], $RIEI(H(ES ,2022,68(8): 79-83. DOI: 10.13879/].issn.1000-7458.2022-08.22137.

(6] EfRE , Bl £WE , & WiTHuELCEEIR(E S R LR (7). BB ZSE L 2013(1):38-41. DOI: 10.3969/].issn.1672-7533.2013.01.011.

[7) 4R3O EIE 2 AE 2 LR RS RGO OIS A S 4T (). BRI HUE 2SI L 2019(9):53-56.

18] 25/ . VR HUEASE A 5 R G TR U] ST EE RS (PR L2011(16).

[9] #5258 . T B AT BRAES T A @SS TR BT (0], RHEKL ,2021(15): 121-122,129. DOI:10.19392/j.cnki. 1671-7341.202115052.
[10] #2222 . WTT s AR5 A G0 HIBE LTRSS AR R (U], iZ M2 i AL | 2022(13):64-66. DOI:10.3969/j.issn.1673-3681.2022.13.022.

062 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	面向全生命周期的城轨信号工程安全质量协同控制策略

