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Pedepar:

1. lucepraris npucBsYeHa po3B'I3aHHIO BAXKJIMBOI HAYKOBO-TIPAKTUYHOI 3374, SIKa MOJIArae B MiABUIIEHHI
IIOBrOBIiYHOCTI JOPO>KHBOT'O IIOKPUTTSI Ha TPAHCIIOPTHUX CIIOPYax, 30KpeMa i3 3a/1i300€ TOHHOIO [TOBEPXHEIO
IIPOi3HOi YaCTUHU, 3MEHIIEHH] BJIACHOI Bary IPOroHOBUX OYAOB, MiJIBULIEHHS 6€3[1€KU TOPO>KHbOTO PYXY Ta
3HIDKEHHS BUTPAT Ha €KCIUlyaTalliliHe yTPMMYBaHHS B yMOBaxX He30a/1aHCOBAaHMX TPAHCIOPTHUX MOTOKIB i
IIMPOKOT0 BUKOPMCTaHHS BEJIMKOBArOBUX TPAHCIIOPTHUX 3aCO0iB. Y pe3ysbTaTi MPOBEIEHUX JOCIiIKEHb OTPMMAHO
HOBi HayKOBI BiZJOMOCTI /115 IPOTHO3YBaHHS CTPOKY €KCIIyaTyBaHHS JOPOXXHbOTO MOKPUTTS HA TPAHCIIOPTHUX
CIIOPYZax i3 3aCTOCYBAHHSIM €MIOKCUIHOr0 acpanbrobeTony (EAD), a Tako>k po3po6s1eHO UiTKi TapaMeTpu
TEXHOJIOTIYHOTrO NPOLECY BUPOOJIEHHS €NOKCUAHUX acPanbrobeToHHux cymimmeil (EABC) i ynamtyBaHHS
IIOPO>KHBOTO TIOKPUTTS 3 iX BUKOPUCTAHHSM, 1110 JO3BOJIUJIO 3HAUTH OiJbIll eKOHOMIYHO e(DEeKTUBHI pillleHHs 1Jis
€KCIIJTyaTyBaHHS TaKOro IMOKPUTTS. Y NIEPIIOMY PO37iJii 31iiCHEHO aHali3 Ta y3araJbHEHHs HayKOBUX ITyOJliKalii i
IIPAKTUYHOTO JOCBily BITUM3HSIHUX Ta 3aPYODKHUX AOCIIIIHUKIB [OJI0 3aCTOCYBAHHS €IIOKCUIHUX MaTepiaiB y

ckiagi acdasbToOOETOHHOTO LOPOXKHBOI0 OKPUTTSL. OCcobIMBa yBara npujijieHa MixHapoJHOMY JOCBimy



BUKOPUCTaHHS €IOKCUIHUX CMOJI /IJ1s1 MiIBUILIEHHS TOBFOBIYHOCTI JOPOKHbOTIO TOKPUTTS Ha TPAHCIIOPTHUX
CIIOpyax, Je € MigBUIIEeHi BUMOTH 0 MILIHOCTI 1 CTIMKOCTi MaTepiasiB. Ha OCHOBI y3araJibHEHHS HQYKOBUX Ta
MPaKTUYHUX JAHUX BUSIBJIEHO OCHOBHI IPOGJI€MHU, MTOB’s13aHi 3 HEOCTAaTHbOIO JOBTOBIYHICTIO acasibTOOETOHHOTO
IOPOKHBOTO ITOKPUTTA i3 TPAAULIIMHUX MaTePialiB, a TaKO>XK OOI'PYHTOBAHO IEPCIEKTUBHICTb 3acTOCYBaHHS EAD
3aBJSKU MOTO TEPMOPEAKTUBHUM BJIAaCTUBOCTSM i BUCOKIl CTIIKOCTI 1o medopmauiil. [Ipyruil po3zin npucBsueHnit
TEOPETUYHUM aCIIEKTaM, IO JIEKATh B OCHOBI JJOBrOBiYHOCTI JOPO>KHBOTO IIOKPUTTS HA TPAHCIIOPTHUX CIIOPYAaX.
JocnimkeHo MexaHi3Mu Aerpagauii acganbTo6eTOHY, 0COOJMBO B YMOBAX BILJIMBY arpECUBHOTO CEPENOBUILA
(TeMnepaTypHi KOJIMBaHHS, BOJIOTiCTb, MEXaHIYHI HABAHTAru, HAKOIMYEHHS 3IMIKOBUX AedopMalliil).
3aIporoHOBaHO TEOPETUYHY MOJI€JIb JOBroBiYHOCTI EAD MOKpUTTS Ha TPAaHCIOPTHUX CIOPYZAX, SIKA YPAXOBYE
OCHOBHi (paKTOPU BIIMBY Ha 3HVDKEHHSI MEXaHIYHUX BJIACTMBOCTE [TOKPUTTS B Yaci. 3allpOIIOHOBAHO KpUTepii
TPAHUYHOTO CTaHY 151 KiJIbKiCHOI OLIiHKM BUYEPIIyBaHHS JOBrOBIYHOCTI, III0 € OCHOBOIO 7151 IPOTHO3YBAHHS CTPOKY
€KCIIJIyaTyBaHHS JOPOKHbOTO MOKPUTTS 3 EAB. Y TpeTboMy pPO31isii IpeACTaBNeHOo pe3yabTaTH
eKCIIepUMEHTAJIbHUX OCiMIKeHb Pi3KO-MeXaHIYHUX i TEpMO-PEO0JIOTiYHUX BiacTuBocTell EAB, BKitoyatoun
MILIHICTb Ha CTUCK i HENPSIMUI PO3TT, CTIMKICTb O KOJIiEyTBOPEHHS Ta BOJOHAacH4YeHHs. JlTabopaTopHi
BUIIPOOYBAHHSI TA HATYPHi JOCJIIPKEHHS MiATBEPAUIN BUCOKI TOKAa3HUKU NOBroBiYHOCTI EAB B OpiBHSIHHI 3
TPaIULiTHUMK MaTepiasiamu, 30KpeMa Ha 3aJ1i306€TOHHIM OCHOBI IVIUTY MPOi3HOI YaCTUHH, T MOTO 3IATHICTh
36epiraty TCTabinbHi BIACTUBOCTI BIPOJOBX TPUBAJIOTO Yacy. Y 4eTBEPTOMY PO3[iji po3po6aeHO METO
OLIiHIOBaHHS AOBroBiyHOCTI EAD MOKpUTTS Ha TPAHCIIOPTHUX CIOPYZAX, sIKa 6a3yeThCsl HA KOMIJIEKCHOMY aHaJli3i
TEOPETUYHUX Ta EKCIIEPUMEHTAIbHUX JAHUX 1 YMCIOBOTO MOJIE/IIOBAHHS. 3alIpOIIOHOBAHO AJITOPUTM ITPOEKTYBAHHS
IIOKPUTTSL, 1110 103BOJISIE YPaxOByBaTH (PaKTOPH, SIKi BILJIMBAIOTh HA CTPOK €KCIIyaTyBaHHS JOPOXHbOT'O TOKPUTTS
Ta BKJIIOYae onTtuMizanito cknany EABC, BU3HaU€HHS TOBUIMHU IIOKPUTTS Ta TEXHOJIOTIYHUX [TapaMeTpiB yKJIaZaHHSI.
Mertopg 6a3yeTbCsl HA BUKOPUCTAHHI YMCIOBUX MOJIEJIEN Ta eKCIIEPMMEHTAIbHUX JAHUX 17151 IPOTHO3YBAHHS 3MiHU
BJIACTMBOCTE! MaTepiainy B yaci. TexHiKo-eKOHOMiYHe OOIpyHTYBaHHS MiATBEpANIIO, 10 BUKOpUCTaHHS EAB
3HIDKY€E 3arajlbHi BUTPATU Ha eKCIulyaTallito 6ispiie HiK Ha 20 % MOpPiBHSHO 3 TPaAULiiHUMU MaTepiaslaMy 3aBIsIK1
MEHIII} NoTpe6i B pEMOHTHUX 3aX0JjaX Ta HIDKYMM €KCIUIyaTallilHUM BUTPaTaM. Pe3ysibTaTy AOCHiIKEHHS
BIIPOBAPKEHO I1iJ1 9ac po3pobJieHHSI HOPMATUBHO-TEXHIYHOTO TOKyMEHTa B paMKax TeMu «[IpoBecTu JocCinKeHHs
Ta PO3POOUTU €HEPro-Ta pecypco3depiratodi TeXHOJIOri yIalITyBaHHS JOBrOBIUHUX JOPOKHIX IIOKPUTTIB 3
BMKOPHCTaHHSIM TEPMOPEAKTUBHUX MOJIUPiKaTOPiB ac(PasbTOOETOHY 3 €IIOKCUCKIIAI0BOIO» (HOMEP Jlep’KaBHOI
peectpauii 0116U007452) P B.2.7-37641918-893:2018 «PexomeHaalii 3 MpUroTyBaHHSI TA 3aCTOCYBAHHSI €IOKCUIHO-
ac¢anpTO6ETOHHUX CyMillleli», SKUI BUKOPUCTOBYETHCS Ha ac(asibTOOETOHHUX 3aBOJAX, & TAKOX IIif] 4ac
yJIAIITYBaHHS JOPO>KHBOTO MOKPUTTA 3 EAD. [IpakTnyHi peKOMeH1allii BAKOPUCTOBYIOTBCS ITif, YaC IPOEKTYBAaHHS,
BMPOOJIEHHS NIPOAYKLIi Ta yJIaIITYBaHHS JOPOKHBOTO IOKPUTTS HA TPAHCIIOPTHUX CIIOPYAX, 30KPEMa
aBTOLOPOXKHIX MOCTAX, IO JO3BOJISIE MiIBUIINTY IX JOBIOBIYHICTD | 3HM3UTH BUTPATU Ha €KCIUIyaTaliliHe
yTpuMyBaHHS. Kito4oBi cj10Ba: aBTOMOG1/IbHA fopora, acdanbToOeTOHHI CyMillli, JOPOXKHE MTOKPUTTS, LOPOKHIN
6iTyM, €NIOKCHUIHUI acPasbTOOETOH, MaTEMAaTUYHE MOJEIOBAHHS, MOIU(IKOBAaHMIN OiTYM, MillHICTB i
IOBTOBIUHICTb, HANIPYKE€HO-4e(POPMOBAHUN CTaH, HAAiIMHICTb aBTOMOOIIIBHOI OPOTHY, IPOrHO3YBaHHS CTAHy
IIOPOKHBOTO OZATY, TEPMO-PEOJIOTiUHI XapaKTepUCTUKY, TPAHCIIOPTHI HaBaHTaru, TPAaHCIOPTHI CrIOPyAH, Qi3uKo-

MeXaHiYHi MOKa3HUKM.

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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TOJIOBH pagu

Bsacue IlpisBume Im'ss [To-6aTbKOBI Capenko B'sraecnas AKoBird

rOJIOBYIOYOTO Ha 3aciJaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
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KepiBHuKk Bigginy YKpIHTEI, mpo €
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IOpuenko TeTsHa AHaTOJIiBHA
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