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2. Investigation of the influence of track inertial characteristics on the processes of interaction with rolling stock

Pedepar:

1. luceprauis npucBs4YeHa NOCiIKEHHIO BIUIMBY IPUBEIEHOI MacH KOJIii Ha piBeHb CUJI B3a€MOZ1 3a1i3HUYHOI
KOJIii 1 Taca’>kMPCHKOr0 PyXOMOTI'O CKJIAZly Y BEPTUKAJIbHIN IJIOLVHI B €KCIUTyaTalliiHUX YMOBAX MariCTpajabHUAX
3asi3Hule. [IpoBeeHO aHasli3 MaTEMAaTUYHUX MOJIEJIEN [IJIS1 BU3HAYEHHS CUJI B3A€MOJII 3a71i3HNYHOI KOJIii Ta
PYXOMOTO CKJIQZy [ Pi3HUX yMOB eKcIyaTauii. BiH mokasas, [0 MOKJIMBE BUKOPUCTAaHHS KOMOIHAL MoTene,
sIKi T0Oy10BaHi Ha IJIOCKUX PO3PaxyHKOBUX CXeMaX CTaTUYHOI piBHOBAary, abo pocTOpPOBUX CUCTEM Ha 6a3i
PO3PaxyHKOBUX CX€M JMHAaMi4yHOI piBHOBAaru Ha OCHOBI NpuHLUuNy Jlarpawxka-g’Asambepa. Takox 0 OJHOTO 3
BHMCHOBKIB [IPOBEJIEHOI0 aHaJIi3y MOKHA BiJHECTH IIOCTYIIOBUI BiIXif, Bi, BAKOPUCTAHHS B MATEMATUYHUX MOJIEJISX

PO3paxyHKOBOi CXxeMU 3aJIi3BHUYHO]I KOJIii y BUIJIsi 62Ky Ha CYLIbHINA IPY>XXHiH OCHOBI. B kom1iekc



MaTeMaTUYHUX MOJIeJIel POCTOPOBOI AMHAMIUHOI CUCTEMH «EKiNask-KOoJIis», gKka 6ysia po3pobiieHa 1ijis yMOB
3aJIi3HUIIb HE3araJbHOr0 KOPUCTYBaHHS, OyJIM BHECEHI 3MiHY, SIKi BpaxOBYIOTb OCOOJIMBOCTI KOHCTPYKIii
nacaxxupcbkux esnekrponoiznis EKpl, HRCS2, EJ675, a TakoX BUMYIIE€Hi KOJIMBaHHS 3aJ1i3HUYHOI KOIii, 3
ypaxyBaHHAM ii IpyMBeEHOI MacK, y BEPTUKAJIbHI IUIOWWHI MiJ Ai€lo 30BHINIHIX HaBaHTakKeHb. Ha OCHOBI
IMHaMI4YHOI 3a4a4i TeOopil IPY>KHOCTI TEOPETUYHO BU3HAYEHO BEJINYMHY NPUBENEHOI MaCH 3aJi3HUYHOI KOJIii 3
ypaxyBaHHSM reoMeTpii omypeHHs Hallpy>KeHb (BiIIOBIIHUX TUHAMIYHUX Aedopmaliiil) y miBIpocTopi, SIKuii
3aJIy4eHuH 10 B3a€EMO/Il 3 pyXOMUM CKJIaJJoM. BCTaHOBJIEHO, 1110 OCHOBHMMU (aKTOPaMU, sIKi BIIJIMBAIOTh HAa
[IPUBEIIEHY MacCy HiJMINaJbHOI OCHOBHU (30KpeMa i Ha IPUBELEHY MACy 3aJi3HUYHOI KOJIii B LIiJIOMY) €: TOBIIMHA
OaslacTHOroO mwapy, moayii jedopmaliii Ta misIbHOCTI 6a1acTy i 3eMJISTHOTO I10JI0THA. [IIBUAKICT PyXy Mae BILINB
TiZIbKY TIOYMHAI0Yi 3 BUCOKUX PiBHIB (Bif 240 KM /TO[, i BUIIE) 11711 KOHCTPYKLiN 3 HU3bKUM MOZYJIEM IIPY>KHOCTI
nigperKoBoi OCHOBU. [I71s1 3as1i3HNYHO] KOJIii 3 pefikamu TUIy P65 Ha 3a1i300€TOHHUX LINajlax B 3aJIEXKHOCTI Bifl
3HAY€Hb iHIIMX XapaKTePUCTUK BEJIMYMHA IPUBEAEHOI MACH 3a1i3HUYHOI KOJIii 3HaxoouThCs B Mexax 11-15kH.
[TpoBenena Bepudikallisi OTpUMaHUX TEOPETUYHO BEJIMYMH MTPUBEIEHOI MacH 3a1i3HUYHOI KOJIii Ha AiI04nx
IiNIHKax MaricTpasbHUX 3aji3HuUIb. CHiBCTaBIEHHS IAaHUX €KCIIePUMEHTaIIbHUX POOIT 3 pe3ysibTaTaMu
TEOPETUYHUX JOCHiKEHb [T0KAa3aJI0 33[J0Bi/IbHY 30DKHICTb (PO30DKHICTD 10 5-8%). JloCiIKeHO Y1CI0BUMUI
MEeTOJlaMU CUJIY B3aeMoZ|i nacaxkupcekux enexkrpornoiznis EKpl, HRCS2, EJ675 Ta 3aymi3HUYHOI KOJIil y BepTHUKAIbHIN
NJIoUMHI. By oTprMaHo BeIMYMHY BEPTUKAJIBHUAX CUJI B3A€EMOII 1711 0OpaHUX PYXOMUX OOUHULB B J1ialla30Hi
mBupKocten Big 100 go 160 KM /rog,, K i3 ypaxyBaHHSM NIPUBEAEHOI MAacH 3aJIi3HUYHOI KoJIii, TaK i 6e3 Hei.
BcraHoB€HO, BpaxyBaHHs L€l iHepILiliHOI XapaKTepUCTUKY 103BOJIsie TOuHile (Ha 4-17%) po3paxoByBaTH
BEJIMYMHY BEPTUKAJIBHUX CUJI B3a€MOJIiI 3aJ1i3HMYHOI KOJIii i pyXOMOr0 CKJIaZly MpY MBUAKOCTAX pyxy 100-160

KM /TO[I.

2. The dissertation is devoted to the research of the influence of the reduced mass of the track on the level of
forces of interaction of the railway track and passenger rolling stock in the vertical plane in the operating
conditions of the main railways. The analysis of mathematical models for determination of forces of interaction of
a railway track and a rolling stock for various operating conditions is carried out. He showed that it is possible to
use combinations of models that are based on flat calculation schemes of static equilibrium, or spatial systems
based on calculation schemes of dynamic equilibrium based on the principle of Lagrange-d'Alembert. Also, one of
the conclusions of the analysis can be attributed to the gradual departure from the use in mathematical models of
the calculation scheme of the railway track in the form of a beam on a solid elastic basis. The complex of
mathematical models of the spatial dynamic system "vehicle-track", which was developed for the conditions of
non-public railways, has been modified to take into account the design of passenger electric trains EKrl, HRCS2,
EJ675, as well as forced railway track oscillations, taking into account its lead, in the vertical plane under the action
of external loads. Based on the dynamic problem of the theory of elasticity, the value of the reduced mass of the
railway track is theoretically determined taking into account the geometry of stress propagation (corresponding
dynamic deformations) in the half-space involved in the interaction with the rolling stock. It is established that the
main factors influencing the reduced mass of the sleeper base (in particular and the reduced mass of the railway
track as a whole) are: the thickness of the ballast layer, modulus of deformation and density of ballast and
subgrade. The speed of movement has an effect only starting from high levels (from 240 km / h and above) for
structures with a low modulus of elasticity of the subrail base. For a railway track with R65 rails on reinforced
concrete sleepers, depending on the values of other characteristics, the value of the reduced mass of the railway
track is in the range of 11-15 kN. Verification of the theoretically obtained values of the reduced mass of the railway
track on the existing sections of the main railways is carried out. Comparison of the data of experimental works
with the results of theoretical research showed satisfactory convergence (discrepancy up to 5-8%). The force of
interaction of passenger electric trains EKrl, HRCS2, EJ675 and the railway track in the vertical plane has been
investigated by numerical methods. The values of the vertical forces of interaction for the selected mobile units in
the speed range from 100 to 160 km/h were obtained, both taking into account the reduced mass of the railway
track and without it. It is established that taking into account the reduced mass of the railway track, the magnitude
of the vertical forces is reduced by 4-17%.
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