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1. TIporHo3yBaHHS 3HOCOCTIMKOCTI Ta CTPOKIB CJIy)KOM CTPiJIOYHUX NEPEBO/IIiB B yMOBAX €KCILIyaTallii pisHUX
TPaHCIOPTHUX CUCTEM: MariCTPajIbHOrO TPAHCIIOPTY Ta METPOIOJITEHIB

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. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO HAYKOBO-TEXHIYHOI IPO61€eMU TIPOTHO3YBAHHS CTPOKIB CITYy>KOU
CTPiJIOYHUX NIEPEBO/IB, SIKi €KCILIyaTyIOTbCS B yMOBAX Pi3HMX TPAHCIIOPTHUX CUCTEM: MariCTpajbHOTO TPAHCIIOPTY
Ta METPOIIOJIITEHIB, IO B CBOIO YEPTY [0O3BOJISIE BUBHAYATH HOPMATUBHI Ta rapaHTilHi 3HaU€HHS IIPOIYLIEHOTO
TOHHAXY IIPYU JOCATHEHHI HOPMOBAHOI BEJIMYMHY 3HOCY €JIEMEHTIB CTPIJIOYHUX NIEPEBOAIB. Byu rposeeHi
€KCIIePUMEHTAJIbHI JOCIII>)KEHHS 3HOCOCTIMKOCTI CTPiJIOYHUX NTEPEBOJIB B YMOBax €KCIJIyaTallii 3ay1i3HUYHUX KOJIiN
KuiBcpkoro merponositeny. B pesysnbrarti oTprMani rpadpoanaliTUyHi 3a1€XXKHOCTi 3HOCOCTIKOCTI I10BEpPxHI

KOYEHH$ CTPIJIOK i XPECTOBUH B (PYHKILi BiJl IPONYLIEHOTO TOHHAXY. 3a JONOMOrOI0 BKa3aHUX 3aJIEKHOCTEN MOXKHA



BM3HA4YaTH MTOTOYHE 3HAUYEHHS 3HOCY CTPIJIOK i XpPECTOBMH B OyIb-SIKUI NIEepiof, eKCITyaTallii, [0 XapaKTepU3yeThCs
IIPOIYIEHUM TOHHAXKeM, a TAKOXX [TPOTHO3YBATU CTPOKU CIIYKOM KOHCTPYKLII B Oy[b-sKUH 1epiof, ekcItyaTallii yu
B I1€Pi0J, IPOEKTYBAHHS YKJIAJKU CTPIJIOYHOTO nepesoay. PilleHHs 3a7a4i MPOrHO3yBaHHS HOPMAaTUBHOI'O TOHHAKY
10 XPECTOBMHAM BMKOHAHO 32 IOIIOMOT0I0 HOBOI METOMIMKY, sIKa [lepedadae ClijibHe 3aCTOCYBAaHHSL:
€KCILTyaTallilHAX CIIOCTEPEXKEHDb 32 POOOTOI0 XPECTOBUH Ha 3ali3HULISX; MAaTEMAaTUYHO-CTaTUCTUYHUI aHali3
Pe3YJIbTaTiB CIIOCTEepeKeHb; rpadoaHaliTHIHUI aHali3 Ta To6YH0BY rpadidHUX 3aJ1€KHOCTEN IIPOrHO30BaHOTO
3HOCY y (PYHKLi BiJi IPONYILIE€HOro TOHHaXY. Po3po6iieHa Ta 3aCTOCOBaHA HOBA PO3paxyHKoOBa GopMyJia s
BM3HAYEHHS IPOTHO30BAaHOTO HOPMATHUBHOIO TOHHAXY, 1O OYiKy€e€ThCS IPOITyCKATH 110 XPECTOBUHAM IIpU
IOCSTHEHHI HOPMOBAaHOI BEJIMYMHU 3HOCY IIOBEPXHi KOYeHHs. Bu3HaueHi HOpMaTUBHI CTPOKY CIIY>XOHU CTPIJIOK i
XPECTOBYH IIPU Pi3HUX €KCIUIyaTalilHUX YMOBAaX. YIOCKOHAJIEHO PO3PaxyHKOBY METOAMKY BUZHAYEHHS
rapaHTifHUAX CTPOKIB CJIy>KOU CTPIJIOK i XPECTOBMH HA OCHOBI CTATUCTUYHOTO aHAJi3y iIMOBIPHOCTI BUTTY4EHHS 3
eKcIlTyaTalii 1eeKTHUX KOHCTPYKLiN. MeTouKa 3aCTOCOBaHa /1Jis1 IMPOKOT0 CIIEKTPY €KCILTyaTaliiiHUX YMOB.
Kir040Bi cy10Ba: MaricTpasbHUNA TPAHCIIOPT, METPOIIOJIITEHH, CTPIJIOYHI TePEBOY, BAHTAKOHAIIPY>KEHICTh, CTPIJIKa,
XPECTOBUHA, PaMHa PENKa, BiCTPSK, OCEPHs, ByCOBUK, 3HOCOCTINKICTh, e(PEKTOCTINKICTh, [IPOTHO3YyBaHHH,

HOPMATHUBHI CTPOKHU CJIyKOU, FapaHTilHi CTPOKU CIIY>KOU.

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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