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A brief discussion on how to strengthen railway line
maintenance
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Abstract

The key to ensuring transportation safety lies in the maintenance and repair of railway lines. In response to issues such as delayed
detection, resource constraints, and insufficient collaboration in traditional models, this paper proposes optimizing dynamic
configuration and full lifecycle management mechanisms for sky windows by integrating intelligent detection and digital twin
technology. It also validates the “inspection-diagnosis-decision” closed-loop system through case studies like the National Railway.
Ultimately, this approach aims to increase maintenance efficiency by over 30%, thereby promoting intelligent monitoring and precise
repair strategies to transform railway maintenance towards proactive prevention and enhance railway construction.

Keywords
railway; line; maintenance; transportation safety

% 1% SN RTANGE £K B 2k B HEIZ IR 17

SRE IR
NSRS R SRR R NS R Er e e By, thE - RS2 PATERT 026000
wm =

PR I8 #2000 R AR IR A TR BB AR, AT X A ARG . TR SR AR E R RS R oL, @it ek
LIRS BT EA BRI R T HERBEAALAFMTENE, FIRICEER ST RO IBGE “om -5 -k 8 MK,
A FIFP A ERI30% L L, BEm IR 47 480 0o 15 5 v s ok 3 Sh 2k 98- 4 37 9 3 S TR 2 AR S a0 9% 2l 3%
EScan|

SkFk. KRk, ISR, EAA

1518

PEEEAEZ WK, AKEEE skt OREE,
HAFIRS ERENE E L2 BETNRE, ESEE. &
WE ., mEEERINE, AR RGNS A E |
BRIRARE R, RN 5 S, RN TS A
PR AHED L ACED S AR K, AR IR O SRR
B IRIBRIZ SRR Be s T, RS, A Bk -
- TR RO, AR B AR SRl
PR BRI E AR, Hil SRS BIIGEC i
BORGFTES S, WFCRCR BRSPS AR Aok . Have
TEEERY, ORI S0t T DRSS AC R E SR RS
S SEGEA.

[fEEENT] KER (1975-) , B, PERZEHINSIE
A, BNETEIN, MBERIBFHr4EBHR.

134

2 IR Hh
2.1 B EKEEFIPIUIREHE
BTy TR “RFRiE” oS ARGI TR,
FHEIS IS TIX RIS ERINZE . SRERERENIE, &
28 TIX (57 K E IR AR B 4edn, 4E(E T IX SerpabE
EARIEE AR TRSRIES, i, &, 30, 4iz=1>
INTITFAEREI S EE 22, ltn, Sl RE . (4 34
NI ) b FEAEE B R . BB (EEE 20-30 K)
SEREEBERIE AT 100 2 EIEREE R E (RIS faE, —
F B EAMBEEREN AL G, s e R E R
AR 60%; DILREHL - 7] - TR ZE R AT EER
TR, LSRR EER, FERNES S RE TXT,
WL T 3 B TIX, FELFRRER 15 4,
HEFEE BEREINEE, #55 TIXABHREA T A5 s &
L 1],
22 BSUXEERAEENIEIREER
OFEIR T BRI AETT TN 47 T3550R T (@55



IREFAREEE -£09% - £09H - 2025 £ 05 A

1) #H7 (RSB A R ARSI ) BIPE
R, ERGEHE T FER, NARSHRSEEE 2R A
BR)ISERIPS RS A8, — AR RN,

QeI BAHEE FALE . EMTRT, ™Sk Y
SOIE FHEARR . BRSO SHIRE .

RS BAR RN | FUBTEA LS B
B R UEEFERSXBEET | (SRR EI,
A B AR F MR B R AT, AR N VBRI
R, NANIHERmE. THLES S5 [tk
WD RRE 2m DL EEEES, SRk, Jesshbdk. (R
SRR Im DL EROREES, BRES SRR, 285 [Jhr & A1EH .
AT R S FE FR I 4R, 58I e e TR dy
&, B TEAM, HEhN T X IR A2 L
JTREME T,

D% 7=S | A S W2 N HAE R, sk Blz=s|
PErI R FEEAZRSL . AR RN ERIE B R, )
RS ZHzfh, ma7RBHII G, fE2E5 | (i &
NGAEAH REFEIERT, (A AR B R ek St il
10 KDL

ORI AR TR (WS ) A =L,
ANEIA] S EHER S E A, AERATT S
DU SRR R R R . RIS T, TR R
NP T R zES | i & Bl o R 2m TRV,
P I AR,

3 BTFm RS AT
31 HEAREA

SR AHUD AT &I TIERB 2, EFEREIAHE.
PRSI, b, EGERRE TR, A TIEN AL
KNS ERTFERL -

OFHTASAN BOHYEX BRBE O, BRI E e,
(ESTwAGIR R Apis==

QO BRI . BRI e HER B B AT T hE
B, HE B

OXFIIE . PRI LR BB TR

U7 B IERT, U 308 “+1mm, -1mm, 0 75"
PHTHOE, SRR TR SRS AL, B
ERTX EREAHEEE “+lmm, -lmm” JERER, #EEE
EEARRT 1% HELREEREHD B KB IR I E S P BE M
“lmm” YEEN, AR AKRT 1%, RIEFLEEHER
BEYS . LRI,

@RERVE B S TERRE I, A0 FER S
PEFSEN L T AN TR, MR T4 %4 faE.

XA EAARR . BRI S D R 2 HER 5
L

@ EPUIERSE TVE AW L4 EAS BRI B K5

WEOE . e AR TN e B,
32 BHEHE®.

OANLIEADE TrERFE S, BHARATIL R
TRV, BERTSABSCENTIA MmN, BCRHE T X4 RIZ LR
HET SRE B T, H AR TR,

ORIERR TERFRE, 86 KYUATLHHRR AR
EVEL, R IG DA RCEER AT B A « FOEHTLDIAFR
LZBEEY @SR SN

@t T 157 A JFAR T AN RS B AT — KAk
MLIAST ASSHRTERL, 5 XML 5T AR IAE AR K
HEH.

@S TIRG, T s A SirElL A ik A
FElRE FiE, AW ARSHBE ARG, #iE Lot NZEK
FHEBEEL, SHRATF IR PR,

O RMVLREE A [E H Bk 2% ph L 55 L G BRHRAE, Hofth
ENFSEIE RIS, HIZS&E R oI G2,

©@ZHEFR R, RBAIBEIFRAEL T M B RiE T
MR NS ANIIZE T35 NG, & B ARl
SRS, FPRYE G R R bR, RN TRIR A G
TENVRTFR RS, 5T st AR R NG, MR
ek,

QHEHRBEFS, EEMK LATE, o™ HERTER
Bt A AR,

@fFl5EEs, BT f5s NZHEE I N O B b
TEHMN, EEAAES THEEGES, BRI,
R4S SR B .

33 FBEEM®

BRI AT W RIR B EAAENA L 3. A= KT
IR, FeLhE RS ULERRS, AT T r] (AT RE B 4
Bizk e 5 VR SLIRGR R I H HETRORRIR e 5
BRI 7 A M DR ARG (25%-40% ) FEAEs T.X Rk
ENEE DS = N R AT RFIE 1K 85%, HE#5 75 THIiE
B FE L EEEREAE AN | S 7 AR &S T b
Mo (INEEEREs ) HUFE/ N RIS (PR 30% )
IR T28 - SCERBR SRR R P R HES S 2R A8 B 42
55 40%, BATTIH, B FaEE BIM 2iF R4 5 RFID 7%
BEARSE. MR BEEYHEMEL, TR E
JEHA 15%-20%, HEE 7 EFRAFRAERL KPL iR £, K4EEE
AFEHEEERTF A 1.0, HECERA B EE 40 O Al
8% R AFA, LEE GBI R EE R S 5 30% KU,
T G e DR DA A A B 4T = 45 [3]

4 R REE

4.1 AR BIHF R
TERORGIHTZ T TR = (L — (REOR IR A RIS
7 EABLFALEGIRG HoRERE, SCEUEL R (iR

135



IREFAREEE -£09% - £09H - 2025 £ 05 A

BN IR 98%; [RGB O AT B RS ST IR
TBSEETE, (ERCIESREET! 4 ;B SRR B R
KRB AP E— R R G IR BE R A TR B 46 22 36 /Nt
IR A E PR E A B B 1A B R4 i 50%; HEis
%A S-S B BIM 55 GIS Be R FyEsig = 41 H
FETALS 2 S BRI T LA (ka3 Mo SLBL4E (& ok
SRR s AJ4E R 22 2 /NN ATE R AT - 00T - 3077 14
I AR A
4.2 BB HIEH

FEEENLH R B SR 4 S R R T
HE R ATA A RS H R E IR BT E
FRIETH T AR BB EBETE SIS SR LN
BaER A RS AR E IR E B REEE 2%t Hkk
FI L bhlREEZs, SRR TS5, Mo, (i =4kHE
EEEUEHEY, Bl - BN - 557 BEhlRl, T
FUE B LRI S 20%-30% FAIETIHLEIR “RAUEBR
(G
4.3 REEEREL

BILEAT . brufs, BB =4E VDA & 1 TR R A
B EIA 8 MNEAEILSLY IR M S “FRIE + SR BUEh
BEIDIEE=FNEETR 1.2 T AEERGEIES T 58724t
BERNE ST, HET “Br TR INEFERE TIXE
AEdh SRR S5 R 90% HPERGHIX T X B33 ff FA oAk
FERRTHE 85%; A0 AT ARFRAEIR A e ifEs 32 TEFR
1) CIRESERARIYE) , R R BRESE 5 36 /)N
Bf . GEREIR AL EAIL N 6 25 18 TibruE LR e E4E B &
R 92% BRTFEZE 97%; B, “FiEBWi 46" &
e LHR AL B 4 AR E T & S B A S 7E
W85G 5 RIRPRZ4EPRNMRAY, ez st il =
30% XA SR IS TRERT 22%, TERR “REJIIETE - bR
LR - GUEIREN" PR R L A ST R B PR (e m T
S,

5 SLEREBIS T
5.1 W Sk B R LR & USSR B

F R R E BB M AL AL B R Bk, AERE K
sk, HAMTE NS BRI A E PR W i
BT, AEN R sk TR QT T e + IR e
AR, (EBYEEE AR A6 RS RREIE LIRS |
PENGHUROLSE 12 28K AR RS LR RS D AR Y
DLSEELAEE T RIZh A, 2022 SN - B BES | ABIEL
BRI SIA T AN T 008, B B aS

136

{0 RIS R MR 10 KKTEZE G & 3 KA EIRGIE
BRIk 98%, £ —FSLBRLEHENETEE (TQI) WE T
B 15%. FIZEB T FRaMETRIRETE 20%, ERABIHSET
e “#erll - R4S - BE L - BilE” MIPRRAEMRIELIR S LR
BN RS R B R D 30% TER i b T2k
R bR AT I T [5].
52 AEHRBERLMBNFTINEE

R BT IE & 4.5 (20 BRSBTS
SR AR E R R, VR EEE DS “sRikak R +
KEHEHETR” SEIG, ERE 5T R 75N BRI S
S FOM R AR AR A RE D, [RINREE E RSN I A
GESHEBEEEHUERTD, RIEREIR DTG BT BS M
180 Kb & 120 KA RILK TP 6y 25%, 2021 FEH
{EHAIE B T H A FERATRES 20 4~ TRA . 130 & KA
U 30 RIERRELENEE TSP TIE, Lt
LI RE TN T 40% . 2FAETRIEEED 12k, B
FSCRIRTE 8.6% T R iFEE A RIS “SREEIR . PN E”
FAPESREEE S A R,

6 Z5it

CEEFTIR, P HEA T L R E AR E R = KRR,
T A ARG . A5, (RIERREE bt LOF
&5 VR IAGERER)I, TR AGEIR G156 50 il M MR
TEHIX B ARG, M TIX BRI INAS, = F R
(IFFIERRIR 85%; &A1, HELZ AR REIRE R
BNSA, St SO AR B TS HE L N A I 4%
L - AR IR AR, HEASZ AR & R
PR 40%; BATTIH, FEE BIM 17454 5 RFID P)7tiE
RS, Uik BEEPUEMEIHHE T TR, TR
JHHA 15%-20%, EE7 EFRWFREERL KPL K A, EEEEEA
PR 1.0, BoER A BEE RIS, KR AR
8% AR, R B E RS 30% U, AT
AR IR, M T g A4
S 3k
(1] R Rk B TE R LI (O A4S S IR P B 010 B AR,

2011(02).

[2] TPERZE PRIR PR LR R AR B N IR (1] RHE G S 0

2012(04).

[3] FEUEBRAREAEIE I TRIS ] Z80A %, 2012(02)
[4] ZHEAR. HRBIAGAREIRE AT TR R A

BT [D] . EIRsiEASE, 2015.

[5] Brd, a&m, B, 5 EATHURPEEINAL S

HRA [T] . #aEEst, 2011(02):36—38



