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Pedepar:

1. MeTo10 JOCIiIKEHHS € CTBOPEHHS AUCIIEPCHO-apPMOBaHOTO KOMITO3ULIIMHOTO MaTepiasly Ha OCHOBI LIEMEHTY i
nostieipHUX BOJIOKOH, NIPUJIATHOrO 32 (i3MKO-MeXaHiYHUMU BJIACTUBOCTSIMU [1JIs1 IPOKJIAIHOTO 1apy
3aJ1i3HUYHOrO 6€36a1aCTHOTO MOCTOBOTO MOJIOTHA. [IpeaMeT mocliKeHb — AUCIIEPCHO-apMOBaHUM
KOMIIO3ULiTHUI MaTepiajl Ha OCHOBI LIEMEHTY i ostieipHUX BOJIOKOH IJIs1 NPOKJIAIHOIO Wapy 3a1i3HUYHOTO
6e36aJ1aCTHOI0 MOCTOBOTO ITOJIOTHA, 00’€KT JOCHiIKeHb — (Pi3nKo-MexaHiuHi, y T.4. e OopMaTHBHI BJIaCTUBOCTI
IVCIIEPCHO-apMOBaHOI0 KOMIIO3ULIIMHOIO MaTepialy Ha OCHOBI LiIeMEHTY i nosiepipHUX BOJIOKOH i Ipoliec ix

(l)OpMYBaHHH. SaB,I[aHHH ,E[OC]IiJ_DKCHbZ aHaJIITUIHUN orJjisn, B’H)Ky‘-II/IX p€Y0B1H i BOJIOKOH, IIPUATHUX [J11 CTBOPEHHSAI



IVCIIEPCHO-apMOBAaHOI0 KOMITO3ULIITHOTO MaTepiajly Ha OCHOBI LIEMEHTIB /1J1sl IPOKJIAAHOTO Mapy; po3podKa cxem
€JIEKTPOT€TEPOT€HHUX KOHTAKTIB i CTPYKTypU KOMIIO3ULIHHOTO MaTepiany; ONTUKO-MiKPOCKOIiYHi, €JIEKTPOHHO-
MIKPOCKOIIIYHi TOCIIiIKEHHS, MIKPOPEHTI€HIBCbKUY aHaJIi3 AUCIIEPCHO-apMOBAHOIO MaTepianly Ha OCHOBI
LIEMEHTIB; LOCJiIPKEHHS (Pi3MKO-MEXaHIYHMX BJIACTUBOCTEN TPAAULIITHOTO MPOKJIAAHOTO MAPY; LOCIiIKEHHS
3aJIe)KHOCTEN Pi3NKO-MeXaHIYHUX BIaCTUBOCTEN KOMIIO3ULIIMHOIO MaTepiay Bif oro ckiany, po3pobka ckiamy
Mmarepiany, nepeBipka Ha MOPO30CTiHKiCTh; pO3p06JI€HHSI KOHCTPYKTUBHO-TEXHOJIOTIYHUX PillleHb yJIallTyBaHHS Ta
PEMOHTY 6€306a/1aCTHOTO MOCTOBOTO I10JIOTHA i3 3aCTOCYBaHHSM JMCIIEPCHO-apMOBAHOIO KOMIIO3ULIIHOTO
Marepiasny, BIPOBaIyKEHHS PEe3yJbTaTiB HOCHIIKEHb. B pe3ybTaTi JOCIiIKeHb OTPMMAaHO HOBI HAYKOBI PE3yJIbTaTH.
Briepie BCTaHOBJIEHO, 1O B IMCIIEPCHO-aPMOBaHOMY MaTepiajli Ha OCHOBI IJIMHO3€MUCTOrO LIEMEHTY Ta
nostie(ipHUX BOJIOKOH €JIEKTPOreTePOreHHi KOHTAKTU 3 HETaTMBHO 3aps)KeHUMU aKTUBHUMHU [TIOBEPXHEBUMU
LIEHTPaMU BOJIOKOH YTBOPIOIOTh KPUCTAJIN rifipoasnoMinary Kasnblito C3AH6, 3 kpucranamu C3AHG6 i noBepxHaMu
3al0BHIOBAaya — rejib rifpokcuay amomitiio Al(OH)3. Briepie BCTaHOBJIEH 3a/1€5KHOCTI (i3NKO-MEXaHIiYHUX
BJIACTUBOCTEN IUCIIEPCHO-aPMOBAHOI0O MaTepiasly Ha OCHOBI TOPTJIaHILIEMEHTY, [IMHO3EMUCTOTO LIEMEHTY,
noslie(ipHUX BOJIOKOH, BiJl CIIiBBiIHOIIEHHS BMICTy 3allOBHIOBaya Ta LIEMEHTY B MiHEpaJIbHiil CyMillli, BUTpaTH
MiHepasbHOI CyMillli Ha OJVHUIIIO IIJIOULi BOJIOKHUCTOrO MaTepiasny, CTyleHs yIiJibHEHHS Marepiainy. JJoCTOBIpHICTb
PEe3yJIbTaTiB JOCiKeHb 3a0e3leyeHa KOPEKTHUM 3aCTOCYBaHHIM i METPOJIOTIUHNM 3a0e3[1eYeHHSIM CTaHAapTHUX
Ta OpUTiHAJILHUX METO/IiB BUIIPOOYBaHb Ta IOCJIi/I>)KE€Hb, 32CTOCYBAHHIM HE3aJIeXKHUX METO/IB JOCIIiI)KEHb,
[IOBTOPIOBAHICTIO PE3YJbTATiB BUITPOOYBAHb, iX CTATUCTUYHOIO 0OPOOKOIO, Y3rOIPKEHICTIO Pe3yJIbTaTiB
€KCIIEPUMEHTAJIbHUX i TEOPETUYHUX AOCHiIKeHb. [IpakTUYHe 3HaYEHHSI OTPUMAHUX PE3YJbTATIB MOJISITAE Y
3a0e3ne4yeHHi 30i/IbIIeHHS] Mi>KpEMOHTHOTO Iepiofy AJis1 6€36a71acTHOr0 MOCTOBOTO I10JIOTHA B cepeiHbOMY 3 12,5
1o 17,5 pokiB, oTxke, Ha 40 %, MigBUIIEHHSAM JOBrOBIYHOCTI 6€36a71aCTHOTO MOCTOBOTO 10J1I0THA 3 12,5 1o 30 pokiB,
OTXe, Y 2,45 pasu, MIpOBeIeHHSIM PEMOHTHUX POOIT 6€3 IPUMMHEHHS PyXY N0i3]iB 3aMiCTb PEMOHTY Y «BiKHa»

TPUBAJIICTIO 6 TOOVH.

2. The aim of the research is to develop a dispersed-reinforced composite material based on cement and polyester
fibers, suitable in terms of physical and mechanical properties for the interlayer of railway ballastless bridge decks.
The subject of the research is the dispersed-reinforced composite material based on cement and polyester fibers
for the interlayer of railway ballastless bridge decks. The object of the research is the physical and mechanical
properties, including deformative characteristics, of the dispersed-reinforced composite material based on
cement and polyester fibers, as well as the process of their formation. The research tasks include: Analytical review
of binders and fibers suitable for creating a dispersed-reinforced composite material based on cement for the
interlayer. Development of electro-heterogeneous contact schemes and the structure of the composite material.
Optical-microscopic, electron-microscopic studies, and micro X-ray analysis of the dispersed-reinforced material
based on cement. Investigation of the physical and mechanical properties of the traditional interlayer material.
Study of the dependencies of the composite material's physical and mechanical properties on its composition,
development of the material composition, and frost resistance testing. Development of structural and
technological solutions for the installation and repair of ballastless bridge decks using dispersed-reinforced
composite material. Implementation of the research results. As a result of the research, new scientific findings
have been obtained. For the first time, it has been established that in dispersed-reinforced material based on high-
alumina cement and polyester fibers, electro-heterogeneous contacts with negatively charged active surface
centers of the fibers form calcium hydroaluminate (CoAHnD) crystals. Additionally, hydroaluminum gel (Al(OH)o) forms
between CoAHuo crystals and the surfaces of aggregates. For the first time, dependencies of the physical and
mechanical properties of dispersed-reinforced material based on Portland cement, high-alumina cement, and
polyester fibers have been determined concerning the ratio of aggregate to cement in the mineral mixture, the
consumption of the mineral mixture per unit area of fiber material, and the degree of material compaction. The
reliability of the research results is ensured by the correct application and metrological support of both standard
and original testing and research methods, the use of independent research methods, the repeatability of test
results, their statistical processing, and the consistency of experimental and theoretical research findings. The
practical significance of the obtained results includes increasing the maintenance interval for ballastless bridge



decks from an average of 12.5 to 17.5 years (a 40% improvement), extending the durability of ballastless bridge
decks from 12.5 to 30 years (an increase by a factor of 2.45), enabling repair work without interrupting train traffic
instead of requiring six-hour maintenance windows.
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