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Pedepar:

1. O6’eKTOM IOCIII>KEHHS € HANPY>KeHO-1e(POPMOBAHUI CTaH, €JIEKTPUYHi BIACTUBOCTI, €JIeKTPOKOPO3iliHi

Iporecy Ta iXHi HaCJ iKY y 3a/1i3HUYHUX LII1aJ1aX i3 6ETOHY 3 KOMIIO3UTHOIO Ta CTaJIeBOIO IPOTSIHOIO apMaTypoIo.

[TpenmeToM OCTiIKEHHS € 3aJi3HNYHI MINasny i3 6eTOHY 3 KOMIIO3UTHOIO Ta CTajIeBOIO APOTSHOIO apMaTypoIo Ta

ixHi Mmozesi. MeTogu NOCiIPKEeHb: PO3PaXyHKOBUM (METOJOM CKiHUEHUX €JIEMEHTIB) i HAaTypHUI (HaBaHTaXXEHHSIM

(isMYHUX MOJeJIel) eKCIIEPUMEHTH 3 aHAJII30M HalPYy>KeHO-1e(OPMBAHOIO CTaHy LINaJl i3 6€TOHY 3 KOMIIO3UTHOIO

Ta CTaJIEBOIO IPOTSIHOIO apMAaTypPOI0; MOJIEIIOBAHHS €JIeKTPUYHUX XapaKTEePUCTHUK MIIajl; eKCII03ULlist PisnyHux

MoJiesielt MIasl Mif, KOPO3iMHUMU Ta eJIeKTPUYHUM BIJIMBAMU Ta OLiHKA HACTIAKIB I[UX BIJIMBIB (Qi3UKO-XiMiYHUMU

METOoOaMMH, y T.4. MiKpOCKOHi‘-IHI/IM, HaHOiHﬂeHTYBaHHHM. B pesyanaTi IMPpOBENEHUX ILOC]Ii,H)KeHb OTPUMAHO HOBI

HAYKOBIi pe3yJIbTaTU: HabyJ1 MOJAJbLIIOr0 PO3BUTKY YSIBJIEHHS IIPO POOOTY i HaNpyXeHo-1edOpPMOBAHUI CTaH i,

MOI3HUM HaBaHTAKEHHSM IITal i3 6eTOHy 3i cTasieBolo APOTAHOIO Ta KOMIIO3UTHOIO 0a3aJIbTOIIJIACTUKOBOIO



apMaTypolo, B SIKUX 5 [IONEPEeAHbO HANIPYKEHUM € BeCb [TaKeT apMaTypH; BIEpIle OTPUMAHO 3aJI€KHOCTI
MaKCHMaJIbHUX 3Ha4€Hb HAIIPY>KE€Hb Y OETOHI 1IMNajl 3 KOMIIO3UTHOI apMaTypOIO Mif| TOI3HMM HaBAaHTAKEHHSIM BiJ
3yCUJLJI HATATY apMaTypHOTO NaKeTy, Aiarpamu gedopMyBaHHS MOJEJIEN TaKKX IIIaJ 3 PI3HUMU 3yCUILISIMU
[IOTNIEPEHBOTO HATSTY apPMATyPHOTO MAKETY; HA0Y/IM MOJAJIbIIOTO PO3BUTKY YSIBJIEHHS NP0 €JIEKTPUYHI
BJIACTUBOCTI, KOPO3iliHYy Ta €JIeKTPOKOPO3iiiHy NOBEAiHKY IIMaJl i3 6€TOHY 3 KOMIO3UTHOIO 6a3aJIbTOINIACTUKOBOIO
apMarTypolo; Blleplile BCTaHOBJIEHO, 10 3aMiHa CTaleBOi APOTSIHOI apMaTypy KOMIIO3UTHOIO O0YMOBIIIOE 30iIbIIEHHS
€JIEKTPUYHOTO ONOPY LMNanu y 6-16 pas, IpoTe NPU3BOAUTS [0 €J1€KTPOMIrpallifiHOro BUJIyrOBYBaHHS GE€TOHY i,
BIIJINBOM CTPYMIiB BUTOKY, [1J1s1 3al106iraHHS SIKOMY JOLJIBHO MiABUIEHHS IIIJILHOCTI 4, OTXKE, KJIacy OETOHY.
[IpakTryHE 3HaYEHHS OTPMMAHUX PE3YJIbTATIB [10JISITA€ Y CTBOPEHHI TEOPETUYHHUX Ta €KCIIEPMMEHTAJILHAX OCHOB
L7151 KOHCTPYIOBAHHS, BUPDOOHUIITBA Ta €KCILTyaTallii 1ias i3 6eTOHY 3 KOMIIO3UTHOIO apMaTypolo, sIKi MAaTUMYTh
Kpallli eKCIUTyaTalilHi SKOCTi IOPIBHAHO 3i IIIaJaMu 3i CTAlIEBOIO IPOTSHOIO apMaTYPOIO, a TAKOX Y HaZlaHHI
OTPMMAaHUX HOBUX 3HaHb CTyI€HTaM — MaiOyTHIM (axiBLsIM 3a1i3HMYHO] i OyiBesIbHOI ranysei nig yac peasnisanii
HaBYaJIbHOTO Mpouecy. Po3po6sieHO crocié BUPOOHUIITBA NONEPESHbO HATIPY>KEHNUX IITIaJ, HA SIKAN TIOJJaHO 3asIBKU
Ha BUZA4y NaTEHTIB Ha BUHAaXiJ i KOpPUCHY MO[I€Jlb, OTPMMAHO NIaTEHT Ha KOPUCHY MOJIeJlb. 3a pe3ysbTaTaMu
OOCJIiIKEeHb AJIS1 OGHOTO 3 MigIPUEMCTB YKPaiHU PO3pO6JIEHO pEKOMEHALil 3 BUOOPY KOHCTPYKLi i TEXHOJIOTI]
BUPOOHUIITBA 3aJ1i300€ TOHHUX IITIAJI, SIKi Iepe16a4aloTh MOKJINBICT BUPOOHUIITBA MIITAJ 3 KOMITO3UTHOIO
apmMarypolo. PekomeHgallii BpoBa/i>keHi, 30KpeMa, po3po06sieHO KOHCTPYKLIO 1I11aJjl, YBEEHO B eKCILIyaTallilo

TeXHOJ’[OFi‘IHy JIiHiIO0 3 iX BI/IpO6HI/II_[TBa Ta IMOCTABJICHO IITIAJIM Ha BI/IpO6HI/IL[TBO.

2. Object of research - stress-strain state, electrical properties, electro-corrosion processes and their
consequences in railway sleepers made of concrete with composite and steel wire reinforcement. Subject of
research - railway sleepers made of concrete with composite and steel wire reinforcement and their models.
Research methods: computational (finite element method) and full-scale (physical model loading) experiments with
analysis of the stress-strain state of concrete sleepers with composite and steel wire reinforcement; modeling of
electrical characteristics of sleepers; exposure of physical models of sleepers to corrosive and electrical influences
and assessment of the consequences of these influences by physicochemical methods, including microscopic and
nanoindentation. As a result of the research, new scientific results were obtained: the ideas about the performance
and stress-strain state under train load of concrete sleepers with steel wire and composite basalt-plastic
reinforcement, in which the entire reinforcement package is pre-stressed, have been further developed; for the
first time, the dependencies of the maximum stress values in the concrete of sleepers with composite
reinforcement under train load on the tension force of the reinforcement package, [and] deformation diagrams of
models of such sleepers with different pre-tension forces of the reinforcement package were obtained; ideas
about the electrical properties, corrosion and electro-corrosion behavior of concrete sleepers with composite
basalt-plastic reinforcement have been further developed; it was established for the first time that the
replacement of steel wire reinforcement with composite [reinforcement] causes an increase in the electrical
resistance of the sleeper by 6-16 times, but leads to electromigration leaching of the concrete under the influence
of leakage currents, for the prevention of which it is advisable to increase the density and, therefore, the class of
the concrete. The practical significance of the obtained results lies in the creation of theoretical and experimental
foundations for the design, production, and operation of concrete sleepers with composite reinforcement, which
will have better operational qualities compared to sleepers with steel wire reinforcement, as well as in providing
relevant knowledge to future specialists in the field through implementation into the educational process. A
method for manufacturing concrete sleepers with pre-stressed reinforcement was developed and patented. Based
on the research results, recommendations for the choice of construction and production technology of reinforced
concrete sleepers, which provide for the possibility of producing sleepers with composite reinforcement, were
developed for one of the enterprises of Ukraine. The recommendations have been implemented; in particular, the
construction of sleepers was developed, a technological line for their production was put into operation, and the
sleepers were put into production.
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