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2. Concretes and products for tram tracks with high resistance to dynamic, electrical and temperature impacts

Pedepar:

1. Incepraris npucBsYeHa YIOCKOHAJIEHHIO MaTepiaJiB i meTanel TpaMBarHoi KOJii AJ1s1 3HMKeHHS Bibpaliii,
€JIEKTPUYHUX BIUJIMBIB, TEMIIEPATyPHUX HAIIPYy>KeHb B peiikax i TPillMHOYTBOPEHHS B 6€TOHI. BuUKoHaHO aHai3
0CO6IMBOCTEN YJIAIITYBAaHHS Ta €KCIUyaTallii Mepeski TpaMBalHUX JIiHil, BCTAaHOBJIEH] HEJIOJIKY TpaguLIiiHAX
KOHCTPYKIIi¥ TpaMBaiHOi KOJlii, cepes IKUX Bibpallis Ta IyM, €J1eKTPOKOPO3iliHi MOIKOIKEHHS, BUKUAYU PEMNOK Bif,
TeMIIePaTyPHUX HAIPY>KEeHb, TPIIMHOYTBOPEHHSI B O€TOHI MiIpEMKOBUX OCHOB, CXOIU TPaMBaiB 3 PEIOK TOLIO.
BrKOHaHO TEOPETUYHI Ta €EKCIIEPUMEHTAJIbHI TOCIIIIPKEHHSI, B PE3YyJIbTATI SIKUX BCTAHOBJIEHO: BIVIUB CTPYMiB BUTOKY
Ta HaJJINIIKOBUX €JIEKTPUYHUX 3apsfiB Ha KOHCTPYKIil TpaMBalHUX KOJIiH; BUCOKIN 30aTHOCTI [10JIiypeTaHy racuTu
Bi6pallilo criprse e1€eKTPOCTATUYHE BifJIITOBXYBaHHS MK (QyHKUioOHaNnbHUMHU rpynamu C=0 3 nojBiliHUMUI

3B'I3KaMU YPETaHOBUX I'PYIl, @ BUCOKOMY €JIEKTPUYHOMY OIOPY - BUCOKA €JIEKTPOHETaTUBHICTh LIUX IPYIT; 3aMiHa y



BaXKOMY O€TOHi I'PaHITHOrO 3all0BHIOBaYa KBAapPLOBUM, a YACTUHU LIEMEHTY — KBAPLIOBUM HallOBHIOBAYEM
00YMOBJIIO€ 3HIDKEHHSI KoedillieHTa JIiHIHOTO TeIJI0OBOro PO3MKUpPEeHHS 6€TOHY, a HAaKJICIOBAHHS Ha MIUHKY
TpaMBaiiHOi peliKy BKJIA[UIIIB i3 TAKOrO OETOHY — 3HMKEHHS TeMIIEPaTypPHUX HAIIPY)KEHb B Peillli, a TaK0X
3HIDKEHHSI BiOPOIIBUIKOCTI KOJIMBaHb MiPENKOBOI OCHOBY; 3aJI€XXHICTb TPILIMHOCTIMKOCTI 6ETOHY B YMOBax
IVHAMIiYHUX BIUIMBIB BiJj KOe]illieHTiB pO3CYHEHHSI 3€PEH KPYITHOTO Ta Ipi6HOrO 3alI0BHIOBAYIB Ta BOAOLEMEHTHOTO
BiJHOIIE€HHS. Pe3ysipTaTy JOCIiIPKEHDb BIIPOBAKEHO Iif] 4aC PEKOHCTPYKIil TpPaMBalHUX JIiHIA M. XapKoBa.
ExoHoMiuHU edekT cknanae 2317 TUC. TPH. Ta OOYMOBJIEHU 3611bIIEHHSIM MIX)XDEMOHTHOTO TEPMiHY, IIPOTITOM

SIKOTO KOJIisl 30epiraeTbCs y ClIpaBHOMY CTaHi TOMIO.

2. The dissertation considers the improvement of materials and parts of the tram track to reduce vibration,
electrical impacts, temperature stresses in rails and crack formation in concrete. The specific features of
arrangement and operation of the tramway lines were analyzed and disadvantages of conventional tram track
structure were identified, including vibration and noise, electric corrosion damages, thermal rail stressing, crack
formation in concrete rail seats, derailment of trams, etc. Theoretical and experimental studies were conducted
which allowed to identify the influence of leakage currents and excess electric charges on the tram track
structure; high vibration damping capacity of polyurethane is promoted by electrostatic repulsion between C=0
functional groups with double bonds of the urethane groups, while high electrical resistance is facilitated by high
electronegativity of these groups; in heavy concrete, substitution of crushed granite with quartz aggregate, and
partial substitution of cement with quartz aggregate results in reduction of the linear temperature expansion
coefficient of concrete; also, gluing of liners made of such concrete on the tram rail web reduces thermal stresses
in the rails and decreases vibration velocity of the rail seat; and dependence of crack resistance of concrete under
dynamic impacts from the coefficients of displacement of coarse and fine aggregate grains and water-cement
ratio. The results of the study were implemented during the reconstruction of the tram lines in Kharkiv. The
economic effect of UAH 2,317,000 is determined by a prolongation of the period between repairs during which the
track is maintained in proper condition, etc.
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