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Kpurepii 1151 npu3HaYeHHs] PEMOHTY 3 OHOBJICHHSI BEPXHbOI 0y 10BH 0€3CTHKOBOI KOJIiI

Anomayin. Y cmammi 3anponoHo8aHi YucenbHi 3HAYEHHs. OCHOBHUX KPUMEPIi8 w000 NPUHAYEHH PEMOHMY 3
OHOBJIEHHS! BePXHBOI 6Y006U Oe3CMUK0BOI KOlil, IKi 6CMAHOBIeHI HA OCHO8I AHANIZY 3MIHU HAOIUHOCMI PEeUKO-WNATbHOL

PpewimKu 8 npoyeci excniyamayii.

YV axocmi ocnosnux kpumepiie po3ensaoaromucs NPORYWEHUL MOHHANC (CMPOK CyaucOU y pokax) ma
NOOOUHOKULL BUXIO petioK 3a depekmamu y nepiod excniyamayii Kouii.

3anpononosani mamemamuyni Mooeni 01 BUSHAYEHHS: UMOBIPHICIb NOEU BIOMO8 DPeloK, 3aNi300emOHHUX
winan ma npomischux ckpiniens muny Kb 6 sanesjcnocmi 6i0 Hanpaybo8ano2o MoHHANCY.

Knrouosi cnosea: 6escmuxosa xonis, epxus 6y008a Kouii, MoOepHizayis Koail, KanimanbHull peMOHm Koii,
Kpumepii npuSHaAueHHs, peuKko-wnaibHa pewimKd, HanpaybosarHuil MOHHALC.

Beryn.

BesctukoBa komist € oxHi€l0 3 HalicydacHIMNX
KOHCTPYKIIH KoJiit y cBiTi. Lle OCHOBHHMI THIT KOMIHHOT
KOHCTPYKIii, [0 BUKOPHCTOBYETHCS HAa MaricTpalbHUX
minigx y €spomi, IliBHiunii Amepuni, Kurai, CH/l Ta
IHIIMX perioHax. 3acTOCyBaHHS OE3CTHKOBOI KOl
3abe3nevye BUCOKI IIBUIKOCTI Ta 31aTHICTh BUTPUMYBATH
BEJIMKI OCHOBI HABAaHTAXEHHs. Y MOPIBHAHHI 31 JAHKOBOIO
KOJNI€I0 BOHA 3MEHINYE O0OCAT HEOOXITHUX KOJIHHHUX
pobir. Ilpm 1 yk;magawHi  moTpiOHO — MeHmIe
METAJIOMICTKMX CKpiluleHb. BoHa Mae MiHIManbHY
KIJIBKICTh CTHKIB, sIKi € Halypa3MUBIIIMMHU Ta HaWOUIBII
Halpy)>XeHHUMH JIUISHKAMH, & TaK0X OCHOBHUM MICIIEM
HaKOMMYCHHS 3aJMIIKOBUX jaedopmariid. bescrukosa
KOJIisl JjoromMarae€ 3MEHIIUTH MUTOMHH OIip KOYEHHIO,
MIPU3BOJUTE /10 3MEHIICHHS 3HOCY KOJIC, 30inblmye
NIPONyCKHY  3[aTHICTh 32  paxyHOK  IIiJBUILCHHS
LIBHIKOCTI O3B Ta CKOPOYY€E BUTPATH Ha MaJUBO Ta
enexTpoeHeprito. Kpim Toro, piBeHp mymMy Ha
0e3CcTUKOBIM Komii B3HWKYETbC Ha 15 nmermben, a
KoM(OpT i3/11 OKpanyeThesl.

- TOONWHOKHU BUXiN (3a Tepion eKCIuTyarartii

BEBK) peiiok 3a nedexkramu
(uts 6e3cTUKOBOT KOJIT — KUTBKICTh AS(EKTHUX MICIb B
MexXax peikoBoi

IDTITi) — My, TIT/KM.

Bu3HaueHHsI MeTH Ta 3aBJIaHHA JOCTiIKeHHS.

AHaJi3 0CTaHHIX J0CTiKeHDb i myOJiKkamii.

«[IpaBuma TeXHIYHOI eKCIDTyaTalii 3alli3HUIb
VYkpainm» BHMararoTh, IO «yci €JIEMEHTH 3ali3HUYHOI
KONl 3a CTaHOM MaroTh 3a0e3rnedyBaTH Oe3neyHui i
IUTAaBHUH PyX IOi3IiB 13 HIBHIAKOCTSIMH, BCTaHOBJICHUMH
Ha JaHI{d JUISTHIIY.

Y pobGori [l] HamaHwii aHami3 CydYacHOi
HOpPMaTHBHOI 0a3u 3 OCHOBHUX OpraHi3amiiHO-TeXHIYHUX
3aXO0JiB 3 PEMOHTIB 3aJi3HUYHOI KOJIii HA 3aTi3HHITX
VYxpainu. [le, 30kpema, y SIKOCTi OCHOBHUX KPHUTEPIiB ISt
MIPU3HAYCHHS PEMOHTY 3 OHOBJIEHHS BEpPXHbOI OynoBH
kouii (BBK) posrmsnatorscst:

- IPOIYIIEHUH TOHHAX (CTPOK CIY>KOH y poKax),
% Bi HOPMaTUBHOTO;

Ha 3aJTI3HULLIX Ykpainu OCHOBHOIO
koHCTpyKmieto BBK € ©OesctmkoBa  Komis, 10
eKCIITyaTyeThcsl Maibke Ha 75% pO3ropHYTOi MOBKUHU
rooBHoi Kkomii. [Ipu mpoMy mnepeBakkae KOHCTPYKIIS
0€3CTHKOBOI KOJii 3 TAKUMHU XapaKTEPUCTUKAMHU: PEHKOBI
IUTITI 3BapeHi 3 TEpPMO3MILHEHMX peHok Ty P65,
3a1i300eTOHHI mmanu emtoporo 1840 mT/kM, IpoMiXHE
ckpirtenns turry Kb, mebeneBuii 6anacr.

OnoBinenns BBK na gumHIn — 3amisHALl
3IIMCHIOETHCS TiJl Yac BUKOHAHHS KalliTAJIbHAX PEMOHTIB
KOl i3 BUKOPHUCTaHHSIM HOBHUX YH CTapONpPHIATHUX
MmarepianiB BBK. V skocti Bemydoi pobortnm mpu mux
PEMOHTaX pO3IISANAETHCS TOBHA 3aMiHa PeHKO-IIIaIbHOL
PEIIITKY, 10 BUPOOMIIa CBilf pecypc.

OCHOBHOIO METOI0O Ta 3aBJaHHSIM BHUCTYIIA€E
BU3HAUCHHI HAJIHHOCTI KOHCTPYKILIi pEHKO-IIMaIbHOI
pewIiTkr 6e3CTUKOBOI KOJIii PY HAIpalfOBaHHI TOHHAXY.

Hwxve HaBOIATHCS pe3ysbTaTH JOCIHIKEHb 3
BU3HAUCHHS YHCEIbHHUX 3HA4YCHb IIOKA3HHKAa My, SKi
TPYHTYIOTBCS Ha OIIHI[l HAMIHHOCTI PEHKO-IITATBHOT
PEIIITKY B MPOIIECi eKCIUTyaTalIlii.

OCHOBHA YaCTHHA AOCTIIKEeHHS.

Juns  omiHKM  HamgifHOCTI  pelKo-IIMaabHOI
pewtitkun  (PIIIP)  BuKOpuCTOBYETBCSI ~ WMOBIpHICTB
6e3BiqMOBHOI poboTh KOHCTpyKUii Ppure(ti), 3HAUCHHS
SIKOT Y KOHKPETHU MOMEHT 4acy ti (Ticisi HanpamntoBaHHs
MIEBHOTO TOHHaXy Ti, MJIIH. T OpyTTO) BH3HAYAETHCS 32
(dhopmymoro:

Pruip(ti)= Pp(ti) Pum(ti) Pexp(ti), (D
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ge  Pp(t), Pum(ti), Pexp(t) — HMOBipHICTH
6e3BiqMOBHOI poOOTH (HAa MOMEHT dHacy ti) BIAIIOBiTHO
peroK, [Ial Ta NPOMIKHUX CKPIIlICHb.

Ha mpaktumi a1 OWiHKM  HamidHOCTI  j-TO
eNIeMEeHTa y JIeIKUX BHIAJKaX JOLIUJIBHO 3aCTOCOBYBATH
TaKy XapaKTEPUCTHKY SK MHMOBIpHICTh IOSBU #Oro
BimmoBH Fj (ti):

Fi(t)=1-Pi(t), @)

ne j — enement PIIP (peiiku, mmanu, npoMixee
CKpIIUICHHS).

Ominka HaJi#HOCTI peiKOBHX TUTITeH

0e3cTHKOBOI KONii B IIpoleci ekcruryaTamii nependadae
YMOBHHMH iX TOALT HA BiAPi3KK OBXHUHOIO 12,5 M. Peiixn
3piBHIOBAIBHUX MPOJIBOTIB 3 PO3IIISAY BUKIIOUAIOTHCS.

YV poboti [2] HaBeneHa 3aJCHKHICTh ITOKa3HUKA
mp (WTYK/KM) BiJ HalpanbOoBaHOTO TOHHaXYy T, MJIH. T
OpyTTo (A HOUITHOK 3 CEpeIHE 3BAXKCHUM OCHOBHM
HaBaHTaXeHHsAM 155 kH Ta mBuakictio pyxy moizais 100
KM/TOJTUHA):

m, = 0,56-10°°T>. 3)

VimoBipHicTh MOSIBM BifMOB peifok B mporeci
eKCIITyaTallil BU3HavaeThes 3a POpMyII0I0:
Fp (ti)=mp( ti)/Np, “)

nie Np — KUIBKICTh YMOBHHMX PEHOK JTOBXHMHOIO 12,5 M Ha
1 kM Kodii.
VY nanoMy BHNAJAKY i€ MOKa3HUK CTAHOBUTH:

Fo(ti)=0,35-10"10T5, )

Hocmimkennsmu  [3]  (mast  cydacHUX yYMOB
eKCIITyaTalil Kojiii) BCTAHOBJIEHO JOIMYCTUMHH (3 yMOBH
eKOHOMIYHO-palioHadpHOi  poboTH  peiok)  piBeHb
CyMapHOTO MOOJAMHOKOTO BHXOJy peloK y medekTHi [mpy]
JUTSI TUTSTHOK 3 BiIIIOBITHOIO BaHTAXKOHATIPYKeHICTHO I
I'=30 muH. TKM OPYTTO/KM 32 PiK - [mp]|=8 WTYK/KM;
I'=50 muH. TKM OpYTTO/KM 32 piK - [mp]=6,5 WTYK/KM;
I'=80 muH. TKM OpYTTO/KM 32 piK - [mp]=5,6 WTYK/KM;

O6p061<a ouxX JaHUX J03BOJIMJIAa BU3HAYHUTHU

BiJIIIOBiTHY 3aJI€XKHICTD
[mp]=AT), sixa onucyeThCs pIBHAHHSM:
[mp]=0,0009 T2—0,147T + 11,6 (6)

TakuM 4YMHOM, BEIMYHMHA Mp MOXKE 3HAXOJUTHUCS
B Mexax 3+11 m1/km 3anexxHo Bij mapamerpa I, ToOTO
BiJT KaTeTopii KOJii.

3aJIeXHICTh CyMapHOTO BHXOAY 3aJ1i300€TOHHUX
mrman  3a  AedeKkTaMM Mun (IITYK/KM) B TIpoIeci
eKCIITyaTalii 0e3CTHKOBOI KOl ( 3 peHKOBUMH IUTITSIMU
JoBXHHOI0 650M) BiNNOBiZae HACTYNHIH MaTeMaTHYHIN
Mozeni [2]:

Mun = 0,146-10T2, @)
fIMOBipHiCTL MOSBU BiIMOB mman (I JaHOi
koHcTpyknii  PIIIP) mnpu HampaifoBaHHi  TOHHaXY

BIAIIOBIIa€ MaTeEMaTUYHIN MOAEIN]

Fun( ti)=7,93-101°T2, ®)

Y poboti [4] Bu3HAYEHI Taki MaTEeMaTHYHi
MOJIEJII IS OLIIHKH:

HMOBIPHOCTI ~ TOSIBM  BiJMOB  IPOMDKHOTO

ckpimtenast tairy Kb (emropa mman 1840 mr/km) mpum
HalpamioBaHHI TOHHAXY

Fxs(ti)=28,3-10"10T3, 9

CyMapHOTO BHUXOIy 3a JAe(deKTaMH BY3IiB
npoMmixxaoro ckpimenHs tumy KB B mporeci
eKCILTyaTaril

mxs = 10,4-10°°T3, (10)

VY tabmuui 1 HaBexeHi 3HAYEHHS ITOKA3HUKIB
Pp(ti), Pun(ti) Ta Pexp(ti) 3amexno Big T st BUMaaky, Konu
Ha minsHIi (1KM Komii) MpOTArOM <«OKHTTEBOTO» IHKITY
BBK BrkoHyOTECSI pOOOTH 110 3aMiHi HENPUAATHUX IITIal
Ta €JIEMEHTIB CKPIIlJICHb.

Tabmms 1
3anexuictb enemenTiB PIIP Bijx mponyIieHOro TOHHaXy IPOTSTroM «KUTTeBOro» Iukiy BBK
T, MIH. T 100 200 300 400 500 600 700 800
Pp(ti) 0,99996 0,99972 0,99905 0,99776 0,99562 0,99244 0,98700 0,98208
Pum(ti) 0,99999 0,99997 0,99993 0,99987 0,99980 0,99972 0,99961 0,99949
Poxp(ti) 0,9972 0,9774 0,9236 0,8189 0,9236 0,8189 0,9236 0,8189
Peuip(ti) 0,9972 0,9771 0,9227 0,8170 0,9194 0,8125 0,9112 0,8038
OHOBJICHHSI BEpXHBOI Oy/IOBH OE3CTHKOBOI KOJIii, SKi
AmHamiz pe3ynpraTiB  Tabmumi | 103BONsSE  BCTAHOBJICHI HA OCHOBI aHamizy 3MmiHm HanifiHOcTi PIIIP

BIJIMITUTH, IO iMOBipHICTH Oe3BimMOBHOI pobotn PIIIP B
npoueci i exkcruryaranii (Ipy HapalfoBaHHI TOHHAXY)
3MiHtoeTsest Bix 1,0 no 0,8 (mpm ymoBi, 1mo mpoTsirom
«kuTTEBOTO» WKy BBK Ha mingHI BHUKOHYIOTBCS
CBO€YAaCHO pOOOTH MO 3aMiHI HENpHJIATHUX INHal Ta
€JIEMEHTIB CKPIIlICHB).

VY rtabnumi 2 HaBeICHI YWCENbHI 3HAYCHHS
OCHOBHHMX KpHTEpiiB IIOJNO IPHU3HAYCHHS PEMOHTY 3

IIPY HaNpaIlOBaHHI TOHHAXKY.

Tabimrs 2

OcCHOBHI KpuTepil NpHU3HAYEHHS PEMOHTY 3
OHOBJICHHS BEPXHBOT OYZI0BH O€3CTUKOBOI KOJIi1
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Kareropis | OcHoBHi KkpuTepii
Kol [Mpomymennii Tonnax (ctpok | Ilooguukomit  BHXim — peHok
cryx6n y pokax), % Bim | (KUIBKICTh Ne(EKTHHX Miclb) Y
HOPMAaTHBHOTO (HE MEHIIIE) CcyMi 3 MOMEHTY yKJIamaHHs y | Buna pemonry
Koo (B cCepeaHbOMYy Ha
JIUTSTHITL ), TITYK/KM
I-1I 100 3 Ta Ginbie KanitanpHauii peMOHT Koii
v 100 4 ta GinbIe
V-VI 100 8 Ta Oinplre Kanmitanpuuit  peMoHT  Komii i3
BUKOPHCTaHHSIM CTapONPHIATHUX
VII 100 10 Ta Ginbe Mmarepianis BBK.

[Mpumitkn o tabmumi 2: HopMaTHBHHUI TOHHAX
(HOpMaTHBHHN CTPOK CIYyXOH PEHOK) BCTAHOBIIOETHCS
3rigHo [5].

BucHoBkn.

VY crarti 3anponoHOBaHI YHCENbHI 3HAYCHHS
OCHOBHHMX KpHTEpiiB II0OJ0 IPHU3HAYCHHS PEMOHTY 3
OHOBJICHHSI BEpXHBOI Oy/IOBH OE3CTHKOBOI KOJIii, SKi
BCTAaHOBJICHI HA OCHOBI aHaJi3y 3MiHM HaJIHHOCTI peHKo-
IIMAIBHOT PEIITKY B IIPOLIECi eKCILTyaTaltii.

ImoBipHiCTE  0Ge3BiIMOBHOI  poOOTH  pEHKo-
OITaNbHOI PENNTKH B TpoIleci eKcIuryararii — (mpu
HalpaloBaHHI TOHHaXYy) 3MiHIoeThest Big 1,0 mo 0,8 3a
YMOBH, IO MNPOTArOM <OKUTTeBoro» nukiay BBK Ha
IUISTHIIIT BUKOHYIOTBCS CBO€YACHO pOOOTH IO 3aMiHi
HETIPUJATHUX IIITaJT Ta €JIEMEHTIB CKPIIICHB).
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THE MAIN CRITERIA FOR THE APPOINTMENT
OF REPAIR TO UPDATE THE UPPER
STRUCTURE OF THE CONTINUOUS WELDED
TRACK

PhD (Tech) Murygina N.O., PhD (Tech) Malishevska
A.S., PhD (Tech) Bugaets N.V.

Abstract. Continuous welded rail is one of the
most advanced track designs in the world. It is the
primary type of track construction used on main lines in
Europe, North America, China, the CIS and other
regions. The use of this track design enables high speeds
and the ability to withstand high axle loads. Compared to
Jjointed track, it reduces the volume of trackwork required.
Fewer metal-intensive rail fastenings are needed for its
installation. It has a minimum number of joints, which are
the weakest and most stressed points, as well as the
primary location for the accumulation of residual
deformations. Continuous welded track helps reduce
specific rolling resistance, leads to reduced wheel wear,
increases capacity by raising train speeds, and cuts fuel
and electricity costs. Furthermore, noise levels on
continuous welded track are reduced by up to 15 decibels,
and ride comfort is improved.

During operation, various deviations from track
maintenance standards accumulate in the track, which
may subsequently lead to track failures.

To ensure the safety of train operations, it is
essential to minimise the risk of sudden failures resulting
from a loss of stability. An important approach to
addressing this issue is monitoring the condition of the
track, assessing the stability margin for the current actual
condition by analysing the factors affecting the normal
operation of continuous welded track. The terminology
and definitions of key reliability concepts for use in
science and engineering are established by current
standards.

Reliability is the property of the track
superstructure to perform specified functions (allowing
trains to pass) whilst maintaining performance indicators
within specified limits over the required time intervals or
operating hours in million gross tonnes.

The article proposes numerical values for the
main criteria for determining the need for renewal of the
superstructure of continuous-welded track, which are
established on the basis of an analysis of changes in the
reliability of the rail-sleeper grid during operation.

The main criteria considered are the tonnage
passed (service life in years) and the isolated failure of
rails due to defects during the track’s operational period.

Mathematical models are proposed to determine:
the probability of failure of rails, reinforced concrete

sleepers and KB-type intermediate fastenings depending
on the tonnage worked

Mathematical models are proposed to determine:
the probability of failure of rails, reinforced concrete
sleepers and KB-type intermediate fastenings as a
function of accumulated tonnage.

Keywords: non-stick track, top track structure,
track modernization, track overhaul, design criteria,
sleeper rack, tonnage worked.
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