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Abstract (English)

The article examines modern approaches to monitoring and controlling the stability
of continuous welded rail (CWR) used in modern railway infrastructure. The research
analyses thermal stresses, ballast resistance, track geometry deviations and fastening
conditionsthatinfluence the longitudinal stability of rail strings. A complex monitoring
concept integrating temperature sensors, geometric measurements and digital
diagnostics is proposed. The results demonstrate that the implementation of integrated
monitoring technologies can significantly improve railway safety and increase the
durability of rail infrastructure.
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Annotanus (Russian)

B cmamve pacemampuearonci CoepemMerHHble Memoobvl KOHmMpo.Jis yCI’}’lOIZ'«luGOCI’I’lu
bOeccmblK08020 JHcene3H000podicho2o nymu. [Iposeden ananusz axkmopos, usiowux
HA HanpﬂofceHHo-Oegbopmupoeannoe COCMmosAHUe pelbCo6blx nﬂemeﬁ, 6KJIro4asd
memnepanmypHrvie 603061/701’)161/[}1, conpomueilienHue OaINacmHO20 CI0SL U IHCECMKOCHb
npomMesNCcymo4HblX CernJleHuIZ. Hpeaﬂoafcena KOHUenuyus KOMNJEKCHOU Ccucmemvl
MOHUMOPUHSA COCMOAHUA NYNU.

Beenenne

beccThlkOBOM  IIyTh  SIBIAETCA  BAXKHEWIUUM  DJIEMEHTOM  COBPEMEHHOMU
KEJIE3HOJOPOXKHOM HHDpacTpyKkTyphl. Ero mnpumeHeHHe MO3BOJSET MOBBICUTH
IUIAaBHOCTh JIBWKEHHS I0€3/10B, YMEHBIIUTh JUHAMHYECKUE HArpy3Ku Ha BEpXHeEe
CTPOEHME IyTH U CHU3UThH IKCIUTYyaTallMOHHbBIE pacxosl. BMecTe ¢ TeM s3KcIuryaTanus
0OECCTBIKOBOTO MYTU COINPOBOXKJIAETCS HAKOIUIEHHEM MPOJOJBHBIX TeMIeEepaTypHBIX
Hanp s KEHUU.

J71s1 jxene3HbIX Aopor Y30ekuctana npoodieMa yCTOMIMBOCTH O€CCTHIKOBOTO My TH
O0COOECHHO aKTyaJlbHa U3-3a PE3KO KOHTUHEHTAJbHOTO KIMMaTa. 3HauyUTEJIbHbIE
KoJe0aHusg TeMIepaTypbl MOTYT NPHUBOAUTh K BO3HUKHOBEHHUIO MPOJOIbHBIX
nedopMaIii peTbCOBBIX IICTEH.

MeToauka ucciaeg0BaHus
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B HUCCIICA0BAaHNHN HCIIOJIb30BaH KOMILJICKCHBIN nmoaxon, BKJIIOYAKOIIUI
I"GOMGTpI/I‘IeCKI/Iﬁ KOHTPOJIb, TeMnepaTypHLIﬁ MOHUTOPHUHI" U aHAJIN3 B3aUMOJCHCTBUS
PEIBCOB C 0aJlJIaCTHBIM OCHOBAHUEM.

Compressive stress zone

Fig.1 Thermal stresses in continuous welded rail
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Puc.1. Bo3HUKHOBEHHE TEMIIEPATYPHBIX HANpPSKEHUH B OECCTHIKOBON PEIbCOBOM
IJIETH.

TeMnepaTypHble U3MEHEHUS BBI3BIBAIOT MPOJOJIBHBIE HANIPSKEHUS B pesibcax. [lpu
HEJJOCTATOYHOM COIPOTUBIEHUH OaJIACTHOTO CJIOSI MOKET BO3HUKHYTh IOTEpPS

YCTOMYUBOCTH.
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Fig.2 Factors affecting track stability Track geometry
2.2 L]
Ballast resistance
2.0 1 [ ]
1.8 1
1.6 - Fastening force
[ ]

1.4 1
1.2 1

Temperature
1.0 @

T T T T T T T

1.0 1.5 2.0 2.5 3.0 3.5 4.0

Puc.2. OcHoBHBIE (PaKTOPBHI, BIUAIOIINE HA YCTOWYUBOCTh OECCTHIKOBOTO Iy TH.
K ocHOBHBIM (pakTOpaM OTHOCSITCS TeMIIEpaTypa pelIbCOB, CONPOTUBIICHHE OalacTa,
XKECTKOCTb CKPEIUICHUHA U T€OMETPUYECKOE COCTOSTHUE ITY TH.

Fig.3 Integrated monitoring concept
2.100 - sensor Temperature Geometry Data system
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Puc.3. Konnenuuss uHTErpupOBaHHON CUCTEMbl MOHUTOPHUHIA.

Pe3ysbTaThl HCCJIEI0BAHUA

AHanu3 3KCIUTYaTallMOHHBIX JIaHHBIX MOKa3aJl, YTO NMPUMEHEHUE KOMIUIEKCHOTO
MOHUTOPHMHIA T[I03BOJISIET 3HAYMUTEIBbHO CHU3UTh BEPOSITHOCTh BO3HUKHOBEHHS
nedopmanmii mytu. Mcnonbs3oBanue muppoBbIX CUCTEM AUATHOCTUKH OO€CIeyrBaeT
CBOEBPEMEHHOE OOHAPYIKEHHE OMMACHBIX YUYaCTKOB.
BoiBoabI
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1. VYcroitumBoCcTh OECCTBIKOBOTO IIyTH OIpEAENseTcs TeMIepaTypHbBIMU U
KOHCTPYKIIMOHHBIMU (haKTOpaMH.

2. Haubonee 3¢ (heKTUBHBIM SBISIETCS KOMIUIEKCHBIA MOHUTOPUHI COCTOSTHUS Ty TH.

3. CoBpeMeHHbIE TUAarHOCTUYECKHUE CUCTEMbI MOBBIIIAIOT 0€301MaCHOCTD JABMKEHHUS
MOE3/10B.

4. VaTerpauus JaTYMKOB U HU(POBBIX MI1aTHOPM MTO3BOJISET HOBBICUTH HAJIEAKHOCTh

UHPPACTPYKTYPBHIL.
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