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Pedepar:

1. lucepranis npucBa4YeHa po3B'43aHHIO BaXKJIMBOI HAYKOBO-TIPAKTUYHOI 3a/a4i, SIKa [OJIArae B MiABUIIEHHI
DIIOBIOBIYHOCTI JOPOKHbOT'O TTOKPUTTS Ha TPAHCIIOPTHUX CIIOPYAax, 30KpeMa i3 3a1i306€TOHHOIO TTIOBEPXHEIO
IIpOi3HOI YaCTUHY, 3MEHIIEHH] BJIaCHOI Bary IPOroHOBUX OYZAOB, MifIBUIIEHHS 6e3[1eK! TOPO>KHbOTO PyXY Ta
3HIWKEHHS] BUTPAT Ha eKCITyaTalliliHe YTPMMYyBaHHS B yMOBaxX He30a/1aHCOBAaHMX TPAHCIIOPTHUX ITOTOKIB i
IIMPOKOTO BUKOPUCTAHHSI BEJIMKOBArOBUX TPAHCIIOPTHUX 3aC006iB. Y pe3yJsbTaTi IPOBEIEHUX NOCIiIKEeHb OTPUMAHO
HOBI HayKOBI BilOMOCTI JJ151 TPOTHO3YBaHHS CTPOKY €KCIIyaTyBaHHS JOPO>KHbOTO IIOKPUTTS Ha TPAHCIIOPTHUX
CIIOPYZax i3 3aCTOCYBaHHIM enoKcuHoro achanbrodbetony (EAB), a Takoxk po3pobsieHo YiTKi napameTpu
TEXHOJIOTIYHOIO IIPOLIeCy BUPOOJIEHHS eNOKCUAHUX acanbTobeToHHuX cymimeii (EABC) i ynamryBaHHs

OOPO>XKHbOI'O ITOKPUTTSA 3 ix BUKOPUCTAHHAM, IO NO3BOJIUJIO 3HANTU OiJIbIII EKOHOMIYHO e(l)eKTI/IBHi piIJ.IeHHH OJIs1



€KCIIJIyaTyBaHHS TaKOTO MOKPUTTS. Y TIepUIOMY pPO37iii 3A4ilICHEHO aHai3 Ta y3araJbHEHHS HAyKOBUX ITyOJliKalill i
[IPaKTUYHOTO JOCBiAY BITYM3HSIHUX Ta 3apPyODKHUX IOCIIHUKIB 1010 3aCTOCYBaHHS €[IOKCUIHUX MaTepiasiB y
ckiagi acdanbToOOETOHHOTO LOPOXKHBOIO MOKPUTTSL. OCcobsMBa yBara NpujijieHa Mi>XHapoJHOMY JOCBify
BUKOPUCTaHHS €IIOKCUIHUX CMOJI /IJ1s1 MiIBUILIEHHS TJOBIOBIYHOCTI JOPOKHbOT'O TOKPUTTS HA TPAHCIIOPTHUX
CIIOPYIAX, [i€ € MiABUIEHI BUMOTY 0 MILIHOCTI 1 CTIMKOCTI MaTepiasiB. Ha OCHOBI y3arajibHeHHSI HAyKOBUX Ta
MPAaKTUYHUX JAHUX BUSIBJIEHO OCHOBHI IIPOGJIEMHU, MTOB’s13aHi 3 HEOCTAaTHBOIO JOBTOBIYHICTIO acasibTOOETOHHOTO
IOPOKHBOTO ITOKPUTTA i3 TPAAULIIMHUX MaTePiasliB, a TaKO>XK OOI'PYHTOBAHO IIE€PCIEKTUBHICTb 3acToCyBaHHS EAD
3aBISKMA MOTO TEPMOPEAKTUBHUM BJIACTUBOCTSM i BUCOKIl CTIMKOCTI 10 nedopmaniit. Jpyruil po3ain IpUCBIYEeHNAN
TEOPETUYHUM aCIIEKTaM, IO JIEKAThb B OCHOBI JOBrOBIYHOCTI JOPO>KHBOTO MIOKPUTTS HA TPAHCIIOPTHUX CIIOPYAaX.
JocnimkeHo MexaHi3aMu Aerpazauii acganbTo6eToOHy, 0COOJIMBO B YMOBAX BILJIMBY arpeCUBHOTO CEPENOBUILA
(TemMnepaTypHi KOJIMBaHHS], BOJIOTiCTb, MEXaHIYHI HABAHTaru, HaKOIMYEHHS 3/IMIKOBUX AedopMalliit).
3arporioHOBaHO TEOPETUYHY MOJIEJIb JOBroBiYHOCTI EAB MMOKpUTTS HA TPAHCIIOPTHUX CIIOPYZAX, SIKa YPAXOBYE
OCHOBHi (PaKTOPU BIIMBY Ha 3HVDKEHHSI MEXaHIYHUX BJIACTMBOCTE [TOKPUTTS B yaci. 3alporIOHOBAHO KpUTepii
I'PAaHUYHOTO CTaHY 1151 KiJIbKiCHOI OLIiHKM BUYEPITyBaHHS JOBrOBIYHOCTI, 11J0 € OCHOBOIO 7151 IPOTrHO3YBAHHSI CTPOKY
€KCIIJIyaTyBaHHS JOPOKHbOTrO MOKpUTTS 3 EAB. Y TpeTboMy pO31isii IpeACcTaBleHo pe3yabTaTH
€KCIepUMEHTAJIbHUX OCIMIKEeHb Pi3KO-MeXaHiYHUX i TEPMO-PEO0JIOTiYHUX BIacTUBOCTEeN EAB, BKiloyatoun
MILIHICTb Ha CTUCK i HENPSIMUI PO3TIT, CTIMKICTb O KOJIiEyTBOPEHHS Ta BOoJOHAacH4YeHHs. JlJabopaTopHi
BUIIPOOYBAHHS Ta HATYPHIi JOCIiI>KEHHS MiITBePNIIY BUCOKI [IOKa3HMUKU OBroBidHOCTi EAB B OpiBHSHHI 3
TpPaAULIiHUMU MaTepiajiamMmu, 30KpeMa Ha 3aJ1i300€TOHHi OCHOBI IJINTY NPOI3HOI YaCTHHU, Ta MOTO 3IATHICTDb
30epiraty TCTabinbHi BIIACTUBOCTI BIPOJOBX TPUBAJIOTO Yacy. Y 4eTBEePTOMY PO3[iji po3po6IeHO METO
OlIiHIOBaHHS LOBroBiyHOCTI EAD MOKpPUTTS Ha TPAHCIIOPTHUX CIIOPYZAX, sIKa 6a3yeThCsl HA KOMIJIEKCHOMY aHaJli3i
TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JAHUX 1 YMCIOBOTO MOJIE/IIOBAHHS. 3alIpOIIOHOBAHO AJITOPUTM ITPOEKTYBAHHS
IIOKPUTTSL, 1110 JO3BOJISIE YPaxOBYyBaTH (PAaKTOPH, SIKi BIJIMBAIOTh HA CTPOK €KCIIyaTyBaHHS JOPOXKHBOTO TOKPUTTS
Ta BKJIIOYa€e onrtumisanito cknany EABC, BU3HaYEHHS TOBIIVHU IIOKPUTTS Ta TEXHOJIOTIYHUX I1apaMeTPiB yKIagaHHS.
Mertopm 6a3yeTbCsl HA BUKOPUCTAHHI YMCIOBUX MOJIeJIEN Ta eKCIIEPMMEHTAIbHUX IAHUX 17151 IPOTHO3YBAHHS 3MiHU
BJIACTUBOCTEN MaTepiasy B 4aci. TexHiKo-eKOHOMIYHe OOIPYHTYBaHHS MigTBEPANIIO, 0 BUKOPUCTAHHS EAB
3HIDKY€E 3arajlbHi BUTPATU Ha eKCIulyaTalio 6isbie HiK Ha 20 % MOpPiBHSHO 3 TPAAULiTHUMU MaTepiajlaMy 3aBIsIKU
MEHIII} NoTpe6i B pEMOHTHUX 3aX0JaX Ta HIDKYMM €KCIUIyaTallilHUM BUTPaTaM. Pe3ysbTaTy AOCHiIKEHHS
BIIPOBA/IKEHO ITiJ] 4aC po3p0o0JIeHHSI HOPMAaTUBHO-TEXHIYHOIO JOKyMEHTAa B paMKax TeMu «[IpoBecTu NOoCaiIKeHHs
Ta PO3POOUTH €HEePro-Ta pecypco3bepiraiodi TeXHOJIOrii yIalTyBaHHS JOBrOBIUHMX NOPOKHIX IIOKPUTTIB 3
BHMKOPHCTaHHSIM TEPMOPEAKTUBHUX MOJUPiKaTOpiB acaibTOOETOHY 3 €IIOKCUCKIIAI0BOIO» (HOMEP JlepKaBHOI
peectpauii 0116U007452) P B.2.7-37641918-893:2018 «PexomeHaallii 3 MPUrOTyBaHHSI TA 3aCTOCYBAHHSI €IOKCUIHO-
ac(anbTOOETOHHUX CyMillleil», SKUI BUKOPUCTOBYETLCS HA achasibTOOETOHHUX 3aBOJIAX, & TAKOXK IIifl 4ac
yJIAIITyBaHHS JOPO>KHBOTO MOKPUTTA 3 EAB. [IpakTnyHi peKOMeH1allii BAKOPUCTOBYIOTHCS IMif, YaC MPOEKTYBaHHS,
BHPOOJIEHHSI IPOAYKLi Ta yJIaIlITYBaHHS JOPOKHBOTO IIOKPUTTS HA TPAHCIIOPTHUX CIIOPYAX, 30KpeEMa
aBTOLOPOXKHIX MOCTAX, 0 JO3BOJISIE MiBUIIUTY IX JOBrOBIYHICTD i 3HM3UTH BUTPATU Ha E€KCILIyaTaliliHe
yTpuMyBaHHS. Kito4oBi ci10Ba: aBTOMOG1/IbHA fopora, acdanbToOeTOHHI CyMillli, ZOPOKHE MOKPUTTS, LOPOKHIN
6iTyM, enokcugHuM acPanibTOOETOH, MaTeEMaTUYHE MOJEJIOBAHHS, MOIU(IKOBaHMI OiTYM, MillHICTb i
IOBTOBIUHICTh, HANIPyKE€HO-Ae(POPMOBAHUI CTaH, HaAiMHICTh aBTOMOOIIbHOI OPOTHY, IPOrHO3YBaHHS CTAHYy
IOPOKHBOTO OZSATY, TEPMO-PEOJIOTiYHI XapaKTePUCTUKM, TPAHCIIOPTHI HABaHTaru, TPAaHCMOPTHI CIIOPYAH, Pi3NKO-

MexXaHiYHi MOKa3HUKU.

2. The dissertation is devoted to solving an important scientific and practical problem, which is to increase the
durability of the road surface on transport facilities, in particular with a reinforced concrete carriageway surface,
reduce the dead weight of span structures and minimise maintenance costs in conditions of unbalanced traffic
flows and widespread use of heavy vehicles. As a result of the research, new scientific information was obtained to
predict the service life of the pavement on transport facilities using epoxy asphalt concrete (EAC), and clear
parameters of the technological process of producing epoxy asphalt concrete mixtures (EACM) and paving with
their use were developed, which made it possible to find more cost-effective solutions for the operation of such



pavement. The first section analyses and summarises scientific publications and practical experience of domestic
and foreign researchers on the use of epoxy materials in asphalt pavements. Particular attention is paid to the
international experience of using epoxy resins to increase the durability of pavement on transport facilities, where
there are increased requirements for the strength and resistance of materials. Based on a synthesis of scientific
and practical data, the main problems associated with the insufficient durability of asphalt pavements made of
traditional materials are identified, and the prospects for the use of EAC due to its thermosetting properties and
high resistance to deformation are substantiated. The second section is devoted to the theoretical aspects
underlying the durability of pavement on transport facilities. The mechanisms of asphalt concrete degradation are
investigated, especially under the influence of aggressive environment (temperature fluctuations, humidity,
mechanical loads, accumulation of residual deformations). A theoretical model of the durability of EAC pavement
on transport structures is proposed, which takes into account the main factors influencing the decrease in the
mechanical properties of the pavement over time. The limit state criterion for quantitative assessment of durability
exhaustion is proposed, which is the basis for predicting the service life of EAC pavement. The third section
presents the results of experimental studies of the physical, mechanical and thermo-rheological properties of EAC,
including compressive and indirect tensile strength, resistance to rutting and water saturation. Laboratory tests
and field studies have confirmed the high durability of EAC compared to traditional materials, in particular on a
reinforced concrete roadway slab base, and its ability to maintain stable properties for a long time. Chapter 4
develops a methodology for assessing the durability of EAC pavements on transport facilities, based on a
comprehensive analysis of theoretical and experimental data and numerical modelling. A pavement design
algorithm is proposed that allows taking into account the factors that affect the service life of the pavement and
includes optimisation of the EACM composition, determination of the pavement thickness and technological
parameters of paving. The methodology is based on the use of numerical models and experimental data to predict
changes in material properties over time. The feasibility study confirmed that the use of EAC reduces overall
maintenance costs by more than 20 % compared to traditional materials due to less need for repair measures and
lower operating costs. The results of the study were implemented in the development of the regulatory and
technical document P B.2.7-37641918-893:2018 «Recommendations for the preparation and use of epoxy-asphalt
mixtures», which is used at asphalt plants, as well as in the construction of road pavement with EAC. Practical
recommendations are used in the design, production and construction of road pavement on transport facilities, in
particular road bridges, which allows to increase their durability and reduce the cost of operational maintenance.
Keywords: motorway, asphalt mixtures, road pavement, road bitumen, epoxy asphalt concrete, mathematical
modelling, modified bitumen, strength and durability, stress-strain state, road reliability, pavement forecasting,
thermo-rheological characteristics, traffic loads, transport facilities, physical and mechanical properties.
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Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. bapan Cepriit AHaTOiI0BAY

2. Sergii Baran

KBasigikamis: . t. 1., gouenr, 05.22.11

InenTudikarop ORCHID ID: 0000-0002-3591-9880

JoparkoBa indopmamnist:

IToBHE HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0C00H: HanioHanbHU TPAHCTIOPTHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micnesnaxo,szeﬂna: ByJ1. M. OmensiHoBuya-IlaBnenka, Kuis, 01010, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI



VIII. 3akr04Hi BimoMocTi
Bsacue IlpisBume Im'st [T0-6aTbKOBI Capenko B'sraecnas AKoBid

TOJIOBH paju

Biacue IpizBuie Im's I1o-6aThKOBI Casenko B'suecsas fkoBud

rOJIOBYIOYOTO Ha 3acCifiaHHi

BiamoBiganbHUH 32 MiATOTOBKY IBanymko Osiekcanap MukosiaitoBuy
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




