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AHOTALIISA

JlunmoMHUN TIPOEKT BKIIOYae B cebe 8 cmaiiaiB mpeseHTtarii, 70 apkyInis
MOSICHIOBAJIBHOI 3anmucku ¢opmaty A4, mo BkiIodae B cedbe 9 pucyskip, 3 Tadmnwmii, 9
JTITEPATYPHUX JIKEPEIT.

Kmouosi ciosa: BE3CTUKOBA KOJIISI, PEMKOBI TUIITI, TEMITEPATYPHI
HAIIPYXXEHHA, TIO310BXXHI CWJIX, BE3BAJIACTHE MOCTOBE I1OJIOTHO,
3BAPIOBAHHSI  PEMOK, 3AJIBHUYHA KOJIIS, EKCIUIYATALIMHA
HAJIMHICTb.

JIMIUIOMHUIA  TPOEKT TMPUCBSIYEHUA PO3POOJEHHIO TPOEKTY  YIIAIITYBAaHHA
0€3CTHKOBOI KOJIIi Ha METaJleBOMY MOCTOBOMY Imiepexoail uepe3 piuky Crpuil Ha
ninpHuIll Ctpuit — Jlapoune JIbBIBCHKO1 3alli3HULI. AKTYaJIbHICTh POOOTH 3YMOBJICHA
HEOOXITHICTIO TMIJBUIIEHHA HAAIMHOCTI Ta O€3MeKH pyxXy IMO0i3/1B, 3MEHIICHHS
eKCIUTyaTalllfHUX BUTpPAT 1 HETaTUBHOTO BIUIMBY CTUKOBUX 3’€JHAHb pEHOK Ha
€JIEMEHTH KOJIii Ta MOCTOBUX CIIOPYZ, OCOOJMBO B YMOBAaX 3pOCTaHHS IIBUAKOCTEH
PYXy Ta OCbOBUX HABAHTAKEHb.

VY pob60Ti BUKOHAHO I'PYHTOBHMI aHaji3 BITYU3HSIHOIO Ta 3apyOiKHOTO JOCBIIY
MPOEKTYBAHHS, YJAIITYBAHHS Ta €KCIUTyaTallli 0€3CTUKOBOI KOJIIi HAa METAJIEBUX MOCTaxX
3 0e30ajacTHUM MOCTOBHM IIOJOTHOM. PO3IJISHYTO OCHOBHI KOHCTPYKTHBHI CXE€MHU
3aKpITUICHHS] pEUKOBUX IUTITEH, iX IEpEeBaru Ta HEJIOMIKHU, @ TAKOK YMOBH 3aCTOCYBAHHS
3aJIEKHO BIJl JIOBXXMHU MOCTOBUX IMPOJBOTIB, KUIBKOCTI MPOTOHIB 1 KIIMATHYHUX
ocoOMBOCTEH palioHy ekcruryartaiii. OcoOauBy yBary NpUIUICHO aHai3y B3aeMOIT
pEeUKOBUX IUIITEH 13 MPOTrOHOBUMHU OYyJIOBAMH MOCTIB, SIKI 3a3HAIOTh IO3/I0BXKHIX
TEMIIEPATypPHUX 1 IPYKHUX TTEPEMIIIIECHb.

JlocnmiKeHO XapakTep BUHUKHEHHS JOJATKOBUX MO3J0BXKHIX CHJI Y PEUKOBUX
IUTITSX, 3YMOBJICHUX TEMIEpATypHUMU JedopMalisiMi METaJeBUX MPOTOHOBUX OYI0B
Ta TOI3HUM HABAHTAKCHHSM. BCTaHOBJIEHO 3aKOHOMIPHOCTI PO3MOAUTY IUX CHJ 1
NepeMillieHb Y370BXK JTOBKHHH MOCTa, BU3HAUEHO X BIUIMB Ha HANpPYXCHHWH CTaH
peiioK, elleMeHTIB MOCTOBOIO TOJIOTHA Ta OMOPHUX YacTHH. OKpeMo MpOoaHaIi30BaHO

HeOe3MeKy YTBOPEHHS HaIMIPHUX 3a30piB Yy pasi 3JaMy PEeWKOBOi IUITI HA MOCTY B

7



3MMOBHI TE€pPIOJ Ta HABEACHO METOAM OOMEKEHHS BEIMYMHU TaKUX 3a30piB [0
JOTYCTUMHX 3HAYCHb.

VY NpoeKTHI YacTUHI BUKOHAHO PO3PAXYHOK 1 OOTPYHTYBAHHS KOHCTPYKIIIi
0€3CTHKOBOi KOJIi JJii KOHKPETHOTO MOCTOBOTO mepexoay depe3 piuky Crpwil.
BusHnaueHo TemriepaTypHi YMOBHM YKJIaJiaHHS Ta €KCIUTyaTallli pelKOBUX IUTITEH 3
ypaxyBaHHSAM KJIIMaTUYHUX XapaKTEPUCTUK PETIOHY, JOBKHHH MOCTOBHX MPOJIHOTIB 1
OPUIHATOT CXEeMH 3aKpilUICHHS pelok. Po3po0ieHo cxeMy yJlamTyBaHHS —Ta
3aKpIMJICHHS PEHKOBHUX IUIITEH HAa MOCTY 1 MAXIJIHUX AUISTHKAX, a TaKOXX TEXHOJIOTiIO
BUTOTOBJICHHS Ta 3BAPIOBAHHS «IOBTHUX» PEHKOBUX ILIITEH.

KpiMm Toro, y po0GoTi BUKOHAHO JIOKaJIbHUI KOIITOPHC Ha 3BaproBajbHI poOOTH
IPY BUTOTOBJICHHI PEUKOBUX IUTITEH, 110 TO3BOJISIE OI[IHUTH €KOHOMIYHY JOIIBHICTh
3aIPONOHOBAHUX TEXHIYHUX pirieHb. OKpeMuid po3/ii MPUCBIYCHO MUTAHHIM OXOPOHHU
mpari  Ta eJeKkTpoOe3NeKH, 30KpemMa BHUMOTaM [0 YJAIlITYyBaHHS 3a3eMJICHHS
CJIEKTPOYCTATKyBaHHS Ta 3aX0/aM 3 JIIKB1JIallii MOXJIMBUX aBapitHUX CUTYaIli}.

Pe3ynbTaTi TUTIIIOMHOTO TIPOEKTY MOXKYTh OyTH BUKOPUCTaHI MTPU MPOEKTYBAHHI,
PEKOHCTPYKINi Ta eKcIuTyaTalli Oe€3CTHMKOBOI KOJii Ha METaJeBHUX MOCTaX 3alli3HUIIb
VYkpainu, a Takok y HaB4AJIbHOMY TIPOIIEC] MPHU MIATOTOBII (haxiBIliB 32 CHEIATBHICTIO

«3ai3HUYHUN TPAHCTIOPT.



ABSTRACT

The diploma project includes 8 presentation slides and 70 A4 pages of the
explanatory report, which contains 9 figures, 3 tables, and 9 bibliographic sources.

Keywords: CONTINUOUS WELDED RAIL, RAIL STRINGS, THERMAL
STRESSES, LONGITUDINAL FORCES, BALLASTLESS BRIDGE DECK, RAIL
WELDING, RAILWAY TRACK, OPERATIONAL RELIABILITY.

The master’s thesis project is devoted to the development of a design for the
installation of continuous welded rail (CWR) track on a steel bridge crossing the Stryi
River on the Stryi—Lavochne section of the Lviv Railway. The relevance of the work is
determined by the need to improve the reliability and safety of train operations, reduce
maintenance costs, and minimize the negative impact of rail joints on track and bridge
structures, especially under conditions of increasing train speeds and axle loads.

The thesis provides a comprehensive analysis of domestic and international
experience in the design, installation, and operation of continuous welded rail on steel
bridges with ballastless bridge decks. The main structural schemes for fastening rail
strings are examined, along with their advantages, disadvantages, and fields of
application depending on span length, number of spans, and climatic conditions of
operation. Particular attention is paid to the interaction between rail strings and bridge
superstructures, which are subject to longitudinal thermal and elastic movements.

The nature of additional longitudinal forces arising in rail strings due to thermal
deformations of steel superstructures and train loads is investigated. The patterns of
distribution of these forces and displacements along the bridge length are established,
and their influence on the stress state of rails, bridge deck elements, and bearings is
determined. Special emphasis is placed on the risk of excessive rail gap opening in the
event of rail breakage on the bridge during winter conditions, as well as on methods for
limiting such gaps to permissible values.

In the design section, the structure of the continuous welded rail track for the
specific bridge crossing over the Stryi River is calculated and substantiated. The

temperature conditions for rail installation and operation are determined with regard to
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the climatic characteristics of the region, the length of bridge spans, and the adopted rail
fastening scheme. A layout for the installation and fastening of rail strings on the bridge
and its approaches is developed, together with the technology for manufacturing and
welding long rail strings.

In addition, a local cost estimate for welding works involved in the fabrication of
rail strings is prepared, allowing an assessment of the economic efficiency of the
proposed technical solutions. A separate section is devoted to occupational health and
safety issues, including requirements for grounding electrical equipment and measures
for eliminating possible emergency situations.

The results of the master’s thesis can be applied in the design, reconstruction, and
operation of continuous welded rail on steel railway bridges in Ukraine, as well as in the

educational process for training specialists in the field of railway transport.
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