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Pedepar:

1. lana nucepraniitHa poboTa HarpapyieHa Ha BUPIIEHHS aKTyaJIbHOTO MUTAaHHS TPAHCIIOPTHOI iHdpacTpyKTypH, a
came YIOCKOJIEHHS METOMY OLIiHIOBaHHI JOBFOBIYHOCTI TOHKOIIAPOBOTO [IOJIIMEPHOTO TIOKPUTTH i3 BUKOPUCTaHHAM
METUJIMETAKPUJIATy Ha 3aj1i300€TOHHIN Ta (a00) MeTaseBiil OPTOTPOINHIN IIJIUTi aBTOLOPOKHIX MOCTIB Bifl, CIiJIbHOI
nii Temneparypu Ta Aii HaBaHTaKeHHS! THEBMATUYHUX KOJIIC TPAHCIOPTHUX 3aCO06iB. Y nepmomy po3zisni po6otu
IIPOBENIEHO aHaJli3 CTaHy MUTaHHS OJ0 3aCTOCYBAaHHS JOBIOBiYHOIO TOHKOIIAPOBOTO MOJIIMEPHOTO ITIOKPUTTS i3
BHMKOPHCTaHHSIM METUJIMETAKPUIaTy Ha 3a/1i300€TOHHIN Ta (ab0) MeTaseBiil OpTOTPOIIHIN IIJIMTI aBTOAOPOXKHIX
MocTiB. OKpiM 11bOTO, IPOBEAEHUN aHAaJIi3 iICHYI0UMX METOIB Ta KPUTEPIiB OL[iHKM JOBIOBIYHOCTI TOHKOLIAPOBOTO
II0JTIMEPHOTO MTOKPHUTTS i3 BUKOPUCTAaHHSIM METUIMEeTAaKpUiIaTy Ha 3aj1i300eTOHHIl Ta (260) MeTaseBiil OpTOTPOIHIN
IIJINTi aBTOLOPO>KHIX MOCTIB Bifl Aii Temnieparypu Ta [ii HABAaHTa)KEHH$ Bill THEBMATUYHUX KOJIiC TPAHCIIOPTHUX
3aco06iB TPAHCIIOPTHUX 3aC00iB. Y IPpyroMy po3fiijli HaBeIeHO TEOPETHUYHI aCIIeKTP 3 OL[iHIOBAaHHS JOBrOBIiUHOCTI
TOHKOILIAPOBOTO MOJIIMEPHOTO MOKPUTTS i3 METUIIMETAKPUIIATIB Ha 3aJ1i300€TOHHIN Ta (a60) MeTaneBii

OPTOTPOIIHIN NIJINTI aBTOAOPOXKHIX MOCTIB Bif il BEPTUKAJIbHOTO HABAHTAXXEHHS THEBMAaTUYHUX KOJIiC



TPAHCIIOPTHUX 3aC06iB Ta 3MiHU 1060BOI Ta piuHOi Temnepatypu. [IpuitHITO pobouy rinoresa: JOBrOBiYHICTh
TOHKOILIAPOBOTO MOJIIMEPHOTO [TOKPUTTS i3 METUIMETAKPUJIIATy Ha 3a/1i300€TOHHIN Ta (a60) MeTaseBill OpTOTPOIIHIN
IIJINTi aBTOLOPO’KHIX MOCTIB BUBHAYAETHCS, TOJIOBHUM YMHOM, HOTO CTiMKICTIO 10 TIOPYLIEHHS CYLiJIbHOCTI ¥
Pe3yJbTaTi HEraTUBHOI Aii HAaN6iIbII BIVIMBOBUX (PAKTOPIiB: TPAHCIIOPTHE HABAaHTAXKEHHSI; TEMIIEPATYPHI
HaIpPY>KE€HHS JOPOKHbOTO IIOKPUTTS BiJl 3MiHM JOOOBUX Ta PiYHUX KOJIUBAaHb. PO3p06JIEHO KPUTEPill TPAHUYHOTO
CTaHy 3 OIiHKY IOBIOBIYHOCTi TOHKOLIAPOBOIO MI0JIIMEPHOT0 ITOKPUTTSI i3 METUIMETAaKpUJIaTy Ha 3aj1i300€TOHHI Ta
(ab0) meTasneBiil OPTOTPOIHIN IIJINTI aBTOJLOPOXKHIX MOCTIB, SIKMH BpaXOBY€ IIPUHLMII YTBOPEHHSI IIOIIKOAKEHb Y
BUIJISZ] TPIlIKH i 6a3y€eThCs HA: TEPMO-PEOJIOTIYHUX BJIACTUBOCTSX MOJIIMEPY i3 3aCTOCYBAaHHSM IOJIOXKEHHS Teopii
MILIHOCTI TBepAUX Tis i 6a3yeThcsl Ha NpuHLMNax [lanerpeiiHa-MaiiHepa Ta Beiisi mpo cynepnosuLiio nomkKkoIKeHb
CTPYKTYpHY IIOKPUTTS! Y BUIJISZ{ TPIiLIMH NPOTSArOM CTPOKY eKCIUlyaTallii Ipy HeraTMBHIN CHisbHIN Iii Hai6inbm
BILJIMBOBUX (PAKTOPIB. Y TPETbOMY PO3[ijli IPEICTABIEHO PE3YJIbTaTA €KCIIEPUMEHTAIBHUX IOCIII)KEHb, a CAME!
PO3PaxyHKOBi TEPMOPEOJIOTIYHI XapaKTEPUCTUKU TOHKOIIAPOBOTO IOJIMEPHOrO IMOKPUTTS i3 BUKOPUCTAHHSIM
MEeTWJIMETaKpUJaTy; MeXXy MIIIHOCTI Ha pO3TAT [IpY 3T'MHi; BUBHaUEHHS IapameTpiB PyHKLUii pesakcarii Ta
IOBrOBiYHOCTI IOKPUTTS 3 BUKOPUCTAHHIM METUJIMETAKPUIIATY; 3aKOHOMIPHOCTI [Iii BIVINBOBUX (PAKTOPiB Ha
HaMpyXeHO-Ae()OPMOBAaHMI CTAaH TOHKOLIAPOBOTO MOJiMEPHOTO OKPUTTSI i3 BUKOPUCTAHHSIM METUIMETAKPUIIATY.
[TinTBepA)XKeHA aieKBAaTHICTh TEOPETUYHUX PillleHb 3 €EKCIIEPMMEHTAJIbHUMU IPY BU3HAYEHHI MIITHOCTi OIiMepHUX
KOMITO3UTHUX 3pa3kax Ha pO3TST IIPU 3THHI 10 pyliHYBaHHs. PO30DKHICTh 3HAXOAUTHCS 1171 BU3HAYEHHS MILJHOCT]
3pas3KiB Ha PO3TST IIPU 3TUHI, [IPY NOCTIiMHIN MBUAKOCTI HAaBaHTAaXXEHHS [0 PyWHYBaHHS B MeXax Bif 2,59 % 1o
4,54%, npu piBHi noBipyoi BiporinHocTi 0,95. Lle Bkazye Ha MOXJINBICTb ITPAKTUYHOTO 3aCTOCYBAaHHS MOLi6HUX
3aJIEXKHOCTEH, SIKi OTpUMaHi Ta HaBeJieHi y po3aisi 2 jaHoi nuceprallii 3 MeTolo 3abe3reyeHHs abo ITPOTrHO3yBaHHS
HEeOOXiJIHOI JOBrOBiYHOCTi TOHKOLIAPOBOTO M0JIIMEPHOr0O IIOKPUTTS 3 METUJIMETAKPUJIATy Ha 3aJ1i300€TOHHIN Ta
(ab0) meTanesiil OPTOTPOINHIN IJINTI aBTOLOPOKHIX MOCTIB Bifj, CIIiJIbHOTO BILUIMBY YCAAKU IOJIiIMEPOETOHY, 3MiHU
TeMIIepaTypH Ta Jii THeBMATUYHUX KOJIC TPAaHCIIOPTHUX 3aCO6iB. Y 4eTBEpTOMY PO3Ziji po3pobiieHi NpakTUyHi
peKOMeHallil Ta METOAUKY ITPOEKTYBAHHS 100 OLIiHIOBAHHS NOBrOBiYHOCTI TOHKOLIAPOBOTO IOJiIMEPHOTO
IIOKPUTTSI i3 BUKOPUCTAHHSIM METUJIMETAKPUJIATy Ha 3aJ1i300€TOHHIN Ta (a00) MeTaseBiil OPTOTPOIHIN IJIATI
aBTOJOPOXKHIX MOCTIB. [IpOBEEHO TEXHO — EKOHOMIYHI pPO3PaXyHKU JOLIIbHOCTI 3aCTOCYBaHHS TOHKOIAPOBOTO
IIOJIIMEPHOTO MOKPUTTS i3 BUKOPUCTAHHSIM METUJIMETAKPUIIATY HA METAJIEBIN OPTOTPOIIHIN IVIUTI aBTOJOPOXKHIX
MocTiB. Ha mificTaBi TEXHIKO-€KOHOMIYHMX PO3PaxXyHKIB MiATBEPIPKEHA NOLIIbHICTb 3aCTOCYBAHHS TOHKOLIAPOBUX
MIOKPUTIB Ha OCHOBI METUJIMETAaKpUJIaTiB. Kio4oBi cs10Ba: MicT, acpanbTOOETOH, MOJIETIOBAHHS, TOHKOLIIAPOBE
MIOKPUTTS, JTOPOKHII OJISIT, METUIIMETAKPUJIAT, [10JIiMEePHi MaTepiasnu, JOBrOBIUHICTb, TPIIIMHOCTINKICTD, TPIlIMHA,
METOJ, CKIHUEHHUX eJIEMEHTIB, TeMIlepaTypa, TPAaHCIIOPTHE HaBaHTaKeHHs], Pi3MKO — MexXaHiYHi BJI1aCTUBOCTI,
IpaLe3JaTHICTb.

2. This dissertation is aimed at solving an urgent issue of transport infrastructure, namely improving the method
for assessing the durability of a thin-layer polymer coating using methyl methacrylate on a reinforced concrete
and (or) metal orthotropic slab of road bridges from the combined effect of temperature and the load of pneumatic
wheels of vehicles. The first section of the paper analyzes the state of the art of the application of a durable thin-
layer polymer coating using methyl methacrylate on a reinforced concrete and /or metal orthotropic slab of road
bridges. In addition, an analysis of existing methods and criteria for assessing the durability of a thin-layer polymer
coating using methyl methacrylate on a reinforced concrete and /or metal orthotropic slab of road bridges against
temperature and load from pneumatic wheels of vehicles was carried out. The second section presents the
theoretical aspects of assessing the durability of a thin-layer polymer coating made of methyl methacrylates on a
reinforced concrete and /or metal orthotropic slab of road bridges under the influence of vertical loading of
pneumatic wheels of vehicles and changes in daily and annual temperature. The working hypothesis was accepted:
the durability of a thin-layer polymeric coating made of methyl methacrylate on a reinforced concrete and /or
metal orthotropic slab of highway bridges is determined mainly by its resistance to continuity failure as a result of
the negative impact of the most influential factors: Traffic load; temperature stresses of the road surface from
changes in daily and annual fluctuations. A limit state criterion for assessing the durability of a thin-layer
polymeric coating of methyl methacrylate on a reinforced concrete and (or) metal orthotropic slab of road bridges



has been developed, which takes into account the principle of damage formation in the form of cracks and is based
on: thermo-rheological properties of polymer concrete using the provisions of the theory of strength of solids and
is based on the principles of Palgrave-Miner and Bailey on the superposition of damage to the pavement structure
in the form of cracks during the service life under the negative joint action of the most. The third section presents
the results of experimental studies, namely: calculated thermorheological characteristics of a thin-layer polymer
coating using methyl methacrylate; tensile strength during bending; determination of the parameters of the
relaxation function and durability of the coating using methyl methacrylate; patterns of the influence of
influencing factors on the stress-strain state of a thin-layer polymer coating using methyl methacrylate. The
fourth section develops practical recommendations and a design methodology for assessing the durability of a
thin-layer polymer coating using methyl methacrylate on reinforced concrete and (or) metal orthotropic slabs of
highway bridges. Techno-economic calculations of the feasibility of using a thin-layer polymer coating using
methyl methacrylate on metal orthotropic slabs of highway bridges have been carried out. Based on the techno-
economic calculations, the feasibility of using thin-layer coatings based on methyl methacrylates has been
confirmed. Keywords: bridge, asphalt concrete, modeling, thin-layer coating, road surface, methyl methacrylate,
polymeric materials, durability, crack resistance, crack, finite element method, temperature, traffic load, physical
and mechanical properties, performance.
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