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31.10.2024 15 %

4 | Po3poOka poO0UOTo TEXHOJIOTIYHOTO TPOIIECY
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KoMITIeKCY KoJiaux MamuH: BITP-02, turamigyaoro
crabimizaropa xouii, KMI', BITPC-500, P-2000, OM,
BYM, POM Tta iHIIuX MalIdH Ta MEXaHI3MiB

5 | Anamiz QakTU4HOrO CTaHy KOJii MO JMCTaHIIi,
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[TnanyBanns po6otu mammuau BITP-1200.

12.11.2024 20 %
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AHOTALIS

Jlanuii AUIUIOMHUN NPOEKT BKIouae 15 rpadiyHux jiucTiB npeseHTanii, 128
apKyIliB MOSCHIOBAIBHOI 3anIUcKu popmaTy A4, o MicTub 28 Tabnuilb, 18 pucyHKiB Ta
19 BUKOpUCTaHUX JIITEPATYPHUX JIKEpea.

Knrouosi cmoBa: KOJIIA, 3AJII3OBETOHHI IIITAJIM, PEMOHT, JIE®GEKTH, YPAXKEHICTD,

MILHICTHD, CTIMKICTh, KPUBA, IIPSIMA, TEMIIEPATYPHI = HAIIPYXXEHHS,
TEXHOJIOI'TYHUI TIPOLIEC, MAILIMHU, MEXAHI3MU, I'PA®IK, BAPTICTh, OXOPOHA
IMPALI, TEXHIKA BE3ITEKHU, PO3PAXYHOK.

OO0'eKTOM NOCHIIPKEHHS € YTPUMaHHS 3a71i300€TOHHUX IINajl y BUPOOHUYOMY
niapo3ain «JIo3iBchbka aucTtaHilis Kojiiy perionanbHoi ¢unii «IliBgenna 3amizauisi» AT
«YKp3ai3HULSY.

MeTtoro TOCTiIKEHHS € MIIBUILCHHS e(DEeKTUBHOCTI €KCIUTyaTallii 3a11300€TOHHUX
IIITaJT IPY MaIIMHI30BaHOMY ITOTOYHOMY YTPHUMaHHI KOJTil.

VY IUIIIOMHOMY MPOEKTI, HA OCHOBI aHai3y 1HGOpPMAIIIl MPO eKCIuTyaTaiiiiHi Ta
TEeXHIYHI XapaKTEPUCTUKH IUITHOK JI031BCbKOT TUCTAHITIT KO, @ TAKOXK JTaHUX PO CTaH
Ta XapaKTEPUCTHKU 3aJi300€TOHHMUX IIIaJl, 3alpOIIOHOBAHO IMOMEPENHI0O 3arajbHy
CTPYKTYpY CHCTEMHU YTPUMaHHS 3a1i300€TOHHUX mimaj. Po3pobieHo kiacudikairiro
nedeKTiB Ta MOUIKOKEHb 3aJ1i300€TOHHUX IIMAaJ, SKa J03BOJIAE€ MPABWILHO 1 TOYHO
i1eHTH(IKyBaTH Ta CHUCTEMAaTHU3yBaTH BUSBIICHI Me(PEKTH 1 MOIIKOKCHHS, BUSHAYUTH
MICIIS iX pO3TanTyBaHHs, IPUUMHA BUHUKHEHHS Ta PO3BUTKY.

CknaaeHo rpadiku ypaK€HOCTI 1 BUXOAY 3ali300€TOHHUX IIIAaJl BiJl CHJIOBUX
(dakTopiB (BaHTAXKOHAMPYKEHICTh U O14HI cuin) 1 (PaKTOPiB Yacy 3HAXOJKEHHS IITA y
KoJIii. AHal3 1UX 3aJICKHOCTEH J03BOJISE€ BU3HAYMTH KUIBKICTH IIIaN, SKi MOXKHA
BUKOPUCTOBYBATH JIJIs YKJIQIaHHS B KOJIIIO TICISI peMOHTY abo 6€3 HbOTO.

BuxonaHo po3paxyHOK BepXHBOi OyJO0BM O€3CTHKOBOI KOJii Ha MIIHICTH 1
CTiiiKicTh. Bu3HaueHO TeMmriepaTypHi YMOBHW YKIAJaHHS 1 €KCIUTyartarlii 0e3CTHKOBOT
KOJii 3 HABEIICHHAM JllarpaM TEeMIIepaTypHOi poOOTH Ha MpsAMIM Ta KpHUBIH MUTSHKAX
KOJTii.

Po3po6ieHo poOouuii TEXHOJOTTYHUI MPOLEC KOMIUIEKCHO-030POBUOI0O
PEMOHTY 0€3CTUKOBO1 KOJI1i Ha 3a11300€TOHHUX IIMNalaX 13 3aCTOCYBAHHSIM KOMIUIEKCY
koniianx mamuH: BITP-02, nuaamignoro crabimizaropa komii, KMI', BITPC-500, P-

2000, OM, BYM, POM ra inmwux MamuH i MexaHi3miB. HaBeaeHo rpadiku po3noaury



poOIT 3a nHAMU. 3pOOJEHO KaJIbKYJAIII0 (3BEICHHS BUTpPAT) BapTOCTI 1 KM IIaHOBO-
MOMNEePEKYBAIBHUX pOOIT yTpUMaHHS KOJIIi Ha 3al1i300€TOHHUX IImajgax 13
BUKOpucTaHHsaM MamuH BITP-1200, P-2000.

Ha ocHoBi aHanizy (pakTUYHOTO CTaHy KOJIi MO AUCTAHIIT BU3HAUYEHO 00CATH Ta
NEepl0JINYHICTh BUKOHAHHS POOIT 13 MOTOYHOTO YTPUMAHHS K011, 30KpeMa BUIIPABOYHUX
poOit 13 3acrocyBaHHsM MamuHu BIIP-1200. Cknaneno xanenmapHuii rpadik
BUKOHAHHS TJIAHOBO-TIONEPEKYBAIbHUX pOOIT HA TUISTHKAaX JI031BCHKOT AUCTAHIIIT KOJII.

Busnaueno 3axoau asis 3a0e3neyeHHst 0e3MeyHrX yMOB Ipalll i 4yac BUKOHAHHS
poOIT 13 MalIMHI30BAHOT'O MOTOYHOI'O YTPUMAaHHS KOJIii BIAMOBIHO O BUMOT YMHHUX
HOPMAaTUBHO-TIPaBOBUX akTiB. HaBeneHO cxemMu OropoKeHHsI MICIlb BUKOHAHHS pOOIT
Ha nieperoHi npu GpoHTi pooiT monax 200 m.

Po3po6ieHo 3axo1u 3 0XOPOHM Tparli Ta TEXHIKK O€3MEeKH Ha BUMAJ0K MOKITUBUX
HAJ3BUYAMHUX CHUTYyallili, 30KpeMa JIIKBiaIli CHITOBUX 3aMETIB 1 OUMIIEHHS KOJIM Ta
CTPUIOYHMX TMEPEBOAIB B CHIr'y. BUKOHaHO po3paxyHOK MPOKEKTOPHOI'O OCBITIICHHS

JUTS T i3HOT KOJTIT 3 TOTPUMAaHHSAM HOPM 1 IPAaBUIT OCBITJICHHS.

ABSTRACT

This thesis project includes 15 graphic presentation sheets, 128 A4 pages of
explanatory notes, containing 28 tables, 18 figures and 19 references.

Keywords: TRACK, REINFORCED CONCRETE SLEEPERS, REPAIR,
DEFECTS, DAMAGE, STRENGTH, STABILITY, CURVE, STRAIGHT LINE,
TEMPERATURE STRESSES, TECHNOLOGICAL PROCESS, MACHINES,
MECHANISMS, SCHEDULE, COST, LABOUR PROTECTION, SAFETY.

The object of the study is the maintenance of reinforced concrete sleepers at the Lozova
Track Distance production unit of the Southern Railway regional branch of JSC
“Ukrainian railways”.

The aim of the study is to increase the efficiency of reinforced concrete sleepers
during mechanised track maintenance.

Based on the analysis of information on the operational and technical
characteristics of sections of the Lozova track distance, as well as data on the condition

and characteristics of reinforced concrete sleepers, the preliminary general structure of



the reinforced concrete sleeper maintenance system was proposed in the diploma project.
A classification of defects and damages of reinforced concrete sleepers has been
developed, which allows to correctly and accurately identify and systematise the detected
defects and damages, determine their locations, causes of occurrence and development.

Graphs of damage and yield of reinforced concrete sleepers as a function of force
factors (load and lateral forces) and factors of the time spent in the track were drawn up.
The analysis of these dependencies makes it possible to determine the number of sleepers
that can be used for laying in the track after repair or without it.

The strength and stability of the superstructure of the jointless track was calculated.
The temperature conditions for laying and operating the jointless track were determined,
with diagrams of temperature operation on straight and curved track sections.

A working technological process for the comprehensive rehabilitation repair of
jointless track on reinforced concrete sleepers has been developed using

a complex of track machines: VPR-02, dynamic track stabiliser, KMG, VPRS-500,
R-2000, OM, BUM, ROM and other machines and mechanisms. Schedules of work
distribution by day are presented. The cost of 1 km of scheduled preventive maintenance
of track on reinforced concrete sleepers using VPR-1200 and R-2000 machines is
calculated (cost summary).

Based on the analysis of the actual state of the track along the distance, the scope
and frequency of routine track maintenance works, including straightening works using
the VPR-1200 machine, were determined. A schedule of scheduled preventive
maintenance works on sections of the Lozova railway line was drawn up. Measures were
identified to ensure safe working conditions during the performance of mechanised track
maintenance in accordance with the requirements of applicable regulations. Schemes of
fencing of work sites on the stretch with a work front of more than 200 m are presented.

Occupational health and safety measures have been developed in case of possible
emergencies, including the elimination of snow drifts and snow removal from the tracks
and switches. We calculated the floodlighting for the sidings in compliance with lighting

standards and regulations.
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BucHoBKHM 10 1uIiomy

VY nuniaoMHOMY MPOEKTi, 0a3yruuCh Ha aHaNi31 €KCIUTyaTallliHUX 1 TEXHIYHUX
XapaKTEePUCTUK AUISHOK JIO31BChKOT AUCTAHIIIT KOJIIT Ta JAaHUX MIPO CTaH 3a11300€TOHHUX
IIman, po3poOJIeHO 3arallbHy CTPYKTYpY CHUCTeMH iX yTpuMaHHsA. CTBOpEHO
KJacudikamito 1e(eKTiB 1 MOMKOKEHb LITal.

[To6ynoBaHo rpadiku 3aJIeKHOCTI YPaXKEHOCTI Ta BUXOY 3aJ11300€TOHHUX IITIAJ
Bil CWIOBHUX (DaKTOpIB (BaHTaXKOHAMNPYKEHOCTI Ta OIYHMX CHJI) Ta TPHUBAIOCTI
eKCILTyaTallii mman y Kourii. AHaji3 1UX 3aJeKHOCTEH J1a€ 3MOTYy BU3HAYMTH KUTBKICTh
a1, TPUIATHUX JJIS TOBTOPHOTO BUKOPUCTAHHS B KOJIIi MTiC/Isl pEMOHTY a00 03 HhOTO.

[IpoBeneHo poO3paxyHOK BEPXHBOI OyTOBM OE3CTUKOBOI KOJIIT HA MIIHICTh 1
CTiiKicTh. Bu3HaueHO TemiiepaTypHI yMOBH YKJIaJaHHS 1 eKCIuTyaTalii 0e3CTHKOBOI
KOJIIT 3 HaBEJEHHSIM JiarpaM TeMIlepaTypHOi poOOTH Ha MpsAMiMl Ta KpHUBIN AUISHKAX
KOJIi.

Po3po6iieno poboumii TeXHOIOTTYHUH MPOIeC KOMITJIEKCHO-03/I0POBYOTO PEMOHTY
0€3CTUKOBOT KOJIIT Ha 3aJ11300€TOHHUX IITajax 13 3aCTOCYBAaHHAM KOMIUIEKCY KOJIHHUX
mamH. HaBegeno rpadiku po3noginy pooit 3a qasamu. CKiIageHO KalbKYJISIII0 BAPTOCTI
1 KM MJ1aHOBO-TIONIEPEHKYBATBLHUX POOIT YTPpUMaHHS KOJIii Ha 3a11300€TOHHUX IIITTajiax
13 Bukopuctanusm mamua BITP-1200, P-2000.

Ha ocHoBi aHami3zy ¢akTUIHOrO CTaHy KOJIii 1O JAMCTaHIlII BUSHAYEHO OOCSATH Ta
NePIOIMYHICTh BUKOHAHHS POOIT 13 MOTOYHOTO YTPUMAaHHS KOJIii, 30KpeMa BUIIPABOYHHX
pobiT 13 3actocyBanHsaMm MammHH BIIP-1200. Po3pobneno xanenmapuuii rpadik
BUKOHAHHSI TUTAHOBO-TIOTIEPEIKYBATBHUX POOIT Ha AUTTHKAX JI031BChKOT TUCTaHIIIT KOJTii.

Busnadeno 3axoau asis 3a0e3neueHHs Oe3MeYHrX YMOB Tpalli i 9ac BUKOHAHHS
pPOOIT 13 MAITMHI30BAHOTO TOTOYHOTO YTPUMAHHS KOJIii BIAMOBIIHO O BUMOT YHHHHX
HOPMAaTHUBHO-TIPABOBUX akTiB. HaBegeHO cxeMu OropoKeHHs MICI[b BUKOHAHHS POOIT
Ha meperoHi npu (GpoHTi pobit moHax 200 M Ta MICIb, IO BUMAraloTh MPSMYBaHHS
MOT3/1iB 13 3MEHIIIEHOIO MIBUAKICTIO.

Po3po6ieHo 3ax01 3 OXOPOHU TIpalll Ta TEXHIKA Oe3MeKH MPU PoOOTI KOTIHHUX
MallliH Ba)XKOTO TUITYy Ta HA BUIAI0K MOXJIMBUX HAI3BUYAWHUX CHUTYaIlild, 30KpeMa
JKBiJAIli CHITOBUX 3aMETIB 1 OUMINECHHS KOJIA Ta CTPUIOYHHMX TEPEBOJIIB Bil CHIrY.
BukoHaHO po3paxyHOK MPOKEKTOPHOTO OCBITICHHS ISl MM 'I3HOT KOJIIT 3 JOTPUMAHHSIM

HOPM 1 IIPaBUJI OCBITIICHHS.
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