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TPaHCIIOPTHUX CUCTEM: MariCTpajbHOrO TPAHCIIOPTY Ta METPOIIOJITEHIB

2. Predicting the wear resistance and service life of railway switches under the operating conditions of various
transport systems: mainline transport and underground railways

Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIIEHHIO HAYKOBO-TEXHIYHOI TPO6JI€EMU TPOTHO3YBAHHSI CTPOKIB CIIyKOU
CTPiJIOYHUX NIEPEBO/IB, AKi EKCIUIYaTYIOTHCS B YMOBAX Pi3HUX TPAHCIIOPTHUX CUCTEM: MariCTpajabHOIO TPAHCIIOPTY
Ta METPOIIOJIITEHIB, 10 B CBOIO YEPTY [O3BOJIsIE BU3HAYAT HOPMATUBHI Ta rapaHTilHi 3Ha4€HHS NIPOIYIEHOTO
TOHHaXYy IIpY JOCSITHEHHI HOPMOBAHOI BEJIMUMHY 3HOCY €JIEMEHTIB CTPiJIOYHUX N1IepeBOAiB. Byiu poBeeHi
€KCIIEPUMEHTAJIbHI JOCIII)KEHHS 3HOCOCTIMKOCTI CTPIJIOYHUX ITEPEBOLIB B YMOBAaX €KCIIyaTallil 3a1i3HUYHUX KOJIiN
KuiBcekoro merpomnositeny. B pesynbrarti orprmMani rpadoanamiTiyHi 3a1€XHOCTi 3HOCOCTIKOCTI ITOBEepPxHi
KOYE€HH$ CTPIJIOK i XpecTOBUH B PYHKIIii BiJi IPONYILEHOr0 TOHHAXY. 3a JOINOMOIOI0 BKa3aHUX 3aJIeSKHOCTE MOXKHA
BM3HAYaTH [IOTOYHE 3HAYEHHSI 3HOCY CTPIJIOK i XpeCTOBMH B OyIb-SIKUI I1€Piof, eKCIITyaTallii, 1[0 XapaKTePU3YETbCS
IIPOMYIIEeHUM TOHHAKEM, a TAKOXK MPOTHO3YyBaTU CTPOKHU CIY>KOU KOHCTPYKLi B 6yb-sIKUI N1epioj] eKCIlTyaTanii un

B I1epioJ] IPOEKTYBaHHS YKJIA[IKU CTPiJIOYHOTO IepeBoay. PimeHHs 3aayi MporHo3yBaHHSI HOPMATUBHOTO TOHHAXKY



10 XPECTOBUHAM BMKOHAHO 32 IOIIOMOTI0I0 HOBOI METOMIMKY, sIKa [lepedadae ClijibHe 3aCTOCYBAaHHS:
eKCIUIyaTalilHUX CIIOCTEPeKeHb 32 POOOTOI0 XPECTOBUH Ha 3aJIi3HULISIX; MAaTEeMaTUYHO-CTaTUCTUIHUI aHAai3
Pe3yJbTaTiB CIIOCTEPEKeHb; rpadoaHaliTHIHUI aHali3 Ta No6YHoBY rpadiuyHUX 3aJ1€KHOCTEN IIPOrHO30BAHOTO
3HOCY y (PYHKLi BiJl IPONYILIEHOr0 TOHHaXY. PO3p0o6iieHa Ta 3aCTOCOBaHA HOBA PO3PaxyHKOBa (GOpMyJia 1
BM3HAY€HHS TPOTHO30BAaHOIO HOPMATUBHOI'O TOHHAXY, 1J0 OYiKyE€ThCS MIPOIYyCKaTU 10 XPECTOBUHAM IIPU
IOCSITHEHHI HOPMOBAaHOI BEJIMYMHU 3HOCY II0BEPXHi KOUeHHs. Bu3HaueHi HOpMaTUBHI CTPOKY CIIY>XOU CTPIJIOK i
XPECTOBUH IIpY Pi3HUX €KCIUTyaTaliliHUX YMOBaX. YJOCKOHAJIEHO PO3PaXyHKOBY METOIMKY BU3HAYEHHSI
rapaHTiMHUAX CTPOKIB CJIyKOU CTPIJIOK i XpeCTOBMH Ha OCHOBI CTaTUCTUYHOTO aHAJIi3y iIMOBIPHOCTI BUJTy4E€HHSI 3
eKcIulyaTanii sedeKTHUX KOHCTPYKLiiA. MeTorKa 3aCTOCOBaHa JIJIsl IMPOKOTO CIIEKTPY eKCIlTyaTallifHUX YMOB.
Kir040Bi cy10Ba: MaricTpasbHUNA TPAHCIIOPT, METPOIIOJIITEHH, CTPiJIOYHI TEePEBOY, BAHTAKOHAIIPY>KEHICTh, CTPiJIKa,
XPECTOBUHA, PaMHa PENKA, BiCTPSIK, OCEPHs, ByCOBUK, 3HOCOCTINKICTh, 1e(PEeKTOCTINKICThb, IPOTHO3YBaHHH,

HOPMATHMBHi CTPOKU CJIy>XOM, TapaHTiliHi CTPOKU CITyXKOU.

2. The dissertation is devoted to solving the scientific and technical problem of predicting the service life of
switches operated in different transport systems: mainline transport and subways, which in turn allows
determining the standard and warranty values of the missed tonnage when the normalized wear of the switch
elements is reached. Experimental studies of the wear resistance of switches under the conditions of operation of
the Kyiv subway tracks were carried out. As a result, graph-analytical dependences of the wear resistance of the
rolling surface of switches and crosses as a function of the tonnage passed were obtained. Using these
dependencies, it is possible to determine the current value of wear of switches and crosses in any period of
operation, characterized by the missed tonnage, as well as to predict the service life of the structure in any period
of operation or during the design period of laying the switch. The problem of predicting the standard tonnage for
crossbars was solved using a new methodology that involves the joint application of: operational observations of
crossbars on railways; mathematical and statistical analysis of the observation results; graphical analysis and
construction of graphical dependencies of the predicted wear as a function of the missed tonnage. A new
calculation formula was developed and applied to determine the predicted standard tonnage expected to be
passed through the crosspieces when the standardized amount of rolling surface wear is reached. The standard
service life of switches and crosses under different operating conditions was determined. The calculation
methodology for determining the warranty service life of switches and crosses has been improved based on a
statistical analysis of the probability of removing defective structures from service. The methodology is applied to
a wide range of operating conditions. Keywords: mainline transport, subways, railway switches, service load,
switch, frog, stock rail, tongue rail, switch core, wing rail, wear resistance, defect resistance, prognosis, standard
service life, warranty service life.
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