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2. Increasing of efficiency of railway broken stone ballast

Pedepar:

1. O6'eKTOM [OCHIIIKEHD € SIBUILE PO3JIafHAHHS reoMeTpii 3asizHnyHoi KoJii. lucepTanis mprucBsiueHa MifiBUIEHHIO
eeKTUBHOCTI eKCIyaTallii 6ajacTHOI 3a/1i3HUYHOI KOJIii 3 TOYKHM 30PY IOKpalleHHs poO0THU 6aacTHOTO apy
LIJIIXOM BCTAHOBJIEHHS PalliOHAJIbHUX [IApaMEeTPiB KOHCTPYKLi KOJIii Ta pyXOMOro CKJIafy, €KCIUIyaTalilHUX YMOB
1P ONTAMAJIbHUX MI)KPEMOHTHUX iHTEpBajiax. 3aCTOCOBAHO METOJ, CKIHY€HHUX Pi3HUIb, METOAM 6araTOBUMipHO]
OTITHMi3allii Ta METOAY YNCENBHOIO PO3B'SI3aHHS CUCTEM 3BUYANHUX MU epeHIiaIbHUX PiBHSHB, METO]I
MOJIEKYJISIPHOI AVHAMIKK; MeToAU L PpoBOoi 06pOOKY CUTHAIB, TaKi sIK nepersopeHHs Oyp'e, I'inbbepra;
KJIACTEPHUH, JIiHINHUH i MCKPUMIHAHTHUH aHali3. 3alIPONIOHOBAHO CIOCI6 BUMIPY CTYNEHS YIIiIbHEHHS
me6eHeBOro 6anacTy, IKUi I'PYHTYETbCS Ha IMHAMIYHIN iHTeprpeTallii iMITyJIbCHOTO BiIKJIMKY 6aJIaCTHOTO LIapy.

CdopMysibOBaHO NPAKTUYHI peKOMeHallii o10 BUOOPY eNI0pU 3a1i300€ TOHHUX IIIIajl B 3aI€XHOCTI Bif



BaHTaXOHANPY>KEHOCTI; €(PEKTUBHUX NTapaMeTPiB POOOTH AMHAMIYHMX CTabii3aTOPiB KOJIii Ta TEXHOJIOTII

BUKOHaAHHS POGIT, SIKi BIIPOBA/IPKEeH] Ha BCix 3ai3HULSX YKpaiHy , IO MifTBEP/’KEHO BiMOBIIHUMHU aKTaMU.

2. Object of research is the phenomenon of railway track geometry deterioration. The thesis is dedicated to
increasing the efficiency of operation of the railway ballast in the point of view of ballast improvement by means of
establishment of rational track design parameters and operating conditions. The method of finite differences,
methods for multidimensional optimization, numerical methods for solving systems of ordinary differential
equations for simulation, the method of molecular dynamics; methods of digital signal processing such as Fourier
transform, Hilbert analysis techniques, clustering, and linear discriminant analysis are applied in the research. A
method for measuring the degree of compaction of ballast is proposed. A new for Ukrainian railways approach is
proposed for determining the degree of ballast layer compaction during track repairs with tamping machines. The
method is based on a dynamic interpretation of the ballast impulse response, which is grounded on frequency
analysis. Practical recommendations are proposed: the sleeper layout depending on the traffic density; the
effective parameters of the dynamic stabilizers, and were adopted by the Main Management of Track Facilities of
Ukrainian Railways.
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