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1. Panjionasnizaiiist HOpM yJalITyBaHHS PEMKOBOI KOJlii B KpUBUX MaJIMX PafiycCiB IJ1s MiBUIIEHHS PECYpPCiB poboTU
perox

2. Rationalization of the arrangement, maintenance norms for a rail track in small radius curves to increase the rail
operational life

Pedepar:

1. Incepralist npucBsYeHa HAyKOBOMY OOIPYHTYBAHHIO i IPAaKTUYHOMY BUPIIIEHHIO [1p0o6IeMU MiJBUIIEHHS
pecypciB pob0TH pelioK y KpUBUX i3 pafiycamu 450 M i MeHIIIe NISIXOM pallioHasi3alii HOpM yJallTyBaHHS,
yTpuMaHHs i ekcrryaTauii Kosii. Ha OCHOBI faHuX PO iHTEHCHUBHICTb TEXHIYHUX BiIMOB KOJIii IO 60KOBOMY 3HOCY
3p006JIEHO BUCHOBOK IIPO T€, L0 MPUYMHAMU L[bOTO SIBUILA € OCOOINBOCTI B3a€MO/Iii KOJIil I pyXOMOT'O CKJIazy B
TaKUX KPUBUX. SIK TEOPETUYHY MOJEJb 171l PO3PaxXyHKiB CUJI B3aeMO/Iii KOJlii I pyXxoMoro ckiazny 6yso NpUNHSITO
icHy104y MaTEMaTU4HY MOZEJIb IIPOCTOPOBOI JMHAMIYHOI CUCTEMMU «EKiNaXkK—KoJlist». B 1ill Mozei KoJis
PO3IJISIAAETHCS SIK IPOCTOPOBA KOHCTPYKLS, SIKA CKIIAHAETHCS 3 6aIOK-PENOK, SIKi CIIMPAIOThCS HA BEJIUKY KiIbKiCTbh

OKpPEeMUX OINOP-1LITasli 3 HeJIiHINHUMY PYXKHO-IUCUIATUBHUMU XapaKTePUCTUKaMU. B icHylouy MaTeMaTuyHy



Mogesb 6yJI0 BHECEHO 3MiHU, SIKi BpDAXOBYIOTb iHEPLiiHI XapaKTEPUCTUKU KoJlil. TeopeTnyHuMu i
€KCIIepUMEHTAIbHUMU JOCIIIIPKEHHSIMU B J1aDOPAaTOPHUX YMOBAaX Ta B KOJIil BCTAHOBJIEHO ITPOCTOPOBI >KOPCTKOCTI
PeNKOBUX OIOp MPY BUKOPUCTAHHI lepeB’sTHUX abo 3a/1i300€TOHHUX MITaJl Ta 9 TUTIIB MPOMIKHUX PEUKOBUX
CKPpIIJIEHB, SKi J03BOJIEH] 10 BUKOPUCTAHHS Y KPUBUX MAJINX PafiyciB. 3po61€HO IPOrHO3HY OLIiHKY 3MiH
IIPOCTOPOBUX KOPCTKOCTEN PEUKOBUX OIIOP IIif] 4aC eKCITyaTawii Kosii. BUKOHaHO 4ncesibHi JOCIiIKEHHS BILIUBY
KOHCTPYKTUBHUX XapPaKT€PUCTUK PEMKOBOI KOJIii, HOPM YJIalITYyBaHHS ¥ yTPUMaHHS, TEPMiHIB eKCILTyaratiii,
PEXMMIB BeJJeHHSI 110i371a Ha 60KOBUI 3HOC i OIIKOPKYyBaHICTh peioK JeeKTaMu y KpUBUX MaJIUX PajiyciB.
AnexBaTHICTh pO3pO06JIEHNX MOIesIel i MeTOMIB 17151 BUPILIEHHS MTOCTaBJIeHNX 33/1a4 MiATBEPIKEHO MOPiBHIHHIM
Pe3yJIbTaTiB pO3PaxyHKiB 3 eKCIIepUMEHTAIbHUMU JAaHUMU. PO3p0o6yieHO MpaKTUYHi peKoMeHallii CTOCOBHO
yJIalITyBaHHS i 0CO6MBOCTEN eKcIyaTalii Kosii y KpuBUX MajiMxX pafiyciB, sIKi JO3BOJISITh 3MEHIINATH

IHTEHCUBHICTb 3HOCY i IOMKOPKYBaHICTh peroK Jedekramu 10 40 %.

2. The thesis deals with scientific rationale and practical solution to the problem of higher operational life of rails
laid in curves of a radius of 450m and less by rationalizing the track arrangement, maintenance and operation
norms. On the base of the data on the number of technical failures of the track due to side wear, it was concluded
that the reasons were in the special nature of the vehicle /track interaction in curves. The existing mathematical
model of the spatial vehicle /track dynamic system was taken as a theoretical model for calculation of interaction
forces between the track and the vehicle. This model considered the track as a spatial structure consisting of
beams (rails) rested on many separate rail supports (sleepers) of non-linear elastic-dissipative characteristics. The
altered mathematical model considered the track inertia properties. The theoretical and experimental research,
both in laboratories and in the field, made it possible to establish spatial rigidities of rail supports on wooden and
reinforcedconcrete sleepers and nine types of rail intermediate fastenings allowed only for small radius curves.
The predictive estimate of changes in the spatial rigidities of rail supports in operation was conducted. The
numerical research into the influence of rail track structural characteristics, arrangement, maintenance and
operational norms, operational terms, train operational modes for side wear, and rail damageability in small radius
curves was conducted. The adequacy of the models and methods to solve the problems was confirmed by
comparing the calculation results with the experimental data. The practical recommendations on the peculiarities
of track arrangement and operation in small radius curves were developed; further they may help decrease the rail
side wear up to 40 % and reduce damages through other defects.
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