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Pedepar:

1. InceprauiiiHy po60Ty IPUCBSIYEHO NPO6IEMI BCTAHOBIEHHS 3aKOHOMIPHOCTE TEPMOHAIPY>KEHOTO i

TepMOJePOPMOBAHOTrO CTaHIB IAPYBATHUX KOHCTPYKLiN JOPOXXHBOTO OJSTY AOPIr Ta MOCTIB 3 YpaXxyBaHHSIM BILJIUBY

HECYMICHOCTi TEpPMOMEXaHIYHUX [1apaMeTPiB MaTepiasiB IIpU 3MiHi TeMIIepaTypy Ta Ha OCHOBI LIbOTO

YOOCKOHAJIEHHS TAKUX KOHCTPYKHiﬁ, a TaKOX YOOCKOHAJIEHHA HOKpI/IBiB, dAPMOBaHUX METAJIEBUMU i HeMeTaneBUMU

CTPWXHSIMU Ta HEOJHOPIZHUMU BKIIIOUEHHSIMHY, 32 PaXyHOK Pal[iOHaJIbHOTO Mi60py TEPMOMEXaHIYHUX [TapaMeTpiB

iX eJleMeHTiB, 10 MiHiMi3ye ab0 BUKIIIOYAE iX 1e(POPMATUBHY HECYMICHICTb IIPY TEMIIEPATYPHUX BILJIMBAX.

[ligBUIIEHHS] TOYHOCTI MOZJEJIIOBAHHS Ta TEOPETUYHOI NOOYA0BU NMOJIIB TepMogedopmallii i TepMOHAIIpyKEeHb B



1IapyBaTHX KOHCTPYKLiSIX JOPOKHBOTO OJATY AOPIr i MOCTIB, IOCUJIEHUX apMaTypPOIO, € ONHUM i3 OCHOBHUX
(axTOpiB, 10 CIPUSIOTh TOKPALIEHHIO iX SIKOCTi Ta 301/IbIIeHHS JOBIOBIYHOCTI B yMOBaX C€30HHUX Ta JOOOBUX 3MiH
TeMIepaTypu B YKpaiHi. [l ix gocimkeHp y po6oTi po3po6sieHi HOBi TEpMOMExXaHiuHi Ta MaTeMaTU4YHi MoJei
TEPMOMEXaHIYHOrO Ae(POPMYyBaHHSI HEOOHOPIJHNUX KOHCTPYKLiN 3 apMYIOYMMU BKJIIOUEHHSIMU Y BUTJISIII CUCTEM
nudepeHLiaTbHUX PiBHSIHb. 3 BUKOPUCTAHHSIM KOMITIOTEPHHUX Ta aHAJIITUYHUX METOZiB IIOOYL0BaHi iX pO3B’s3KU.
[TokasaHo, 110 BHYTPIlIHIA MeXaHi3M 3apOIPKEHHS KOHLEHTPATOPiB BHYTPIIIHBOCTPYKTYPHUX TEPMOHAIIPY>KEHD B
30Hax iHTep(eNCHUX I0BEPXOHb MIXX KOHTAKTyIOUMMU (pazamMu MaTepiany i apMarypy, 1o CIIPOBOKOBaHI
HECYMICHICTIO TEpMOMEXaHIYHUX (PaKLill CUCTEMU, MOXKE OYTH OCHOBHOIO IIPUYMHOIO iHiLIiI0OBaHHS
TEPMOIIOIIKOKEeHb (30KpeMa i Ha MIKpOPIBHSIX, a TOMY i MaJIONIOMITHUX Ha [10YaTKOBUX €Tarlax), sIKi CIIpUsioTh
Ierpanauii maTepiany Ta Horo noganbplioi AecTpyKLii. MeTogamu Teopii TepMOINPY>KHOCTI JOCTiIKEeHO eeKTr
TepMOJe(POPMYBaHHS B HEOOHOPIJHUX CTPYKTYPAX, sIKi MiCTSITb METAJIEBI, IIOJIiIMEPHI, ac(panbTOOETOHHI i
LIEMEHTOOETOHHI MaTepianu. BUKOHaHO MaTeMaTUYHe MOJeJII0BaHHS SIBUL KOHLEHTPaLlii TepMOHANPYKEHb B
MaTpulli KOMIIO3UTY Ha iHTepPeCHUX [IOBEPXHSIX il KOHTAKTYy 3i cpepUUHUMU, CTPUKHEBUMY, ONHOPIZHUMHY,
HEOJHOPIITHUMH i IOPOXKHUCTUMHU apMaTypaMy Ta MiKpOBOJIOKHaMH, a TAKOK HAHOBKJIIOUEHHSIMU B OJJHOPiIHUX i
HEOJHOPIIHUX MOJISIX TeEMIIEpATypU. JocimKennii MexaHi3M ferpagauii MmaTepiasiB BHAC/IIIOK 3aMEP3aHHA Ta
BifTaBaHHS BOOM B iX Mopax i kamningpax. [TokasaHo, mo Lel NpoLec peanidyeTbCs Jullle IIPYU 3alI0BHEHHI

IIOPOKHMHHU BOZOI0 6isblll, HDK Ha 91% ii 06'emy.

2. This dissertation is devoted to the development of models and computational methods for heterogeneous
composites, accounting for macro- and micro-thermomechanical effects. Specifically, it investigates the patterns
of thermally induced stress and strain states in layered road pavement and bridge deck structures, considering the
incompatibility of thermomechanical material properties under temperature variations. Based on this analysis, the
study proposes improvements for such structures as well as for coatings reinforced with metallic/non-metallic
rods and heterogeneous inclusions by optimizing the thermomechanical parameters of their components, thereby
minimizing or eliminating deformation incompatibility under thermal loads. Enhancing the accuracy of modelling
and theoretical prediction of thermal deformation and stress fields in reinforced layered pavement and bridge
structures is a key factor in improving their quality and durability under Ukraine’s seasonal and diurnal
temperature fluctuations. To achieve this, the work develops novel thermomechanical and mathematical models of
thermomechanical deformation in heterogeneous structures with reinforcing inclusions, formulated as systems of
differential equations. Their solutions are derived using computational and analytical methods. The study
demonstrates that the internal mechanism of thermal stress concentration at interfacial zones between material
phases and reinforcements - triggered by thermomechanical incompatibility - can initiate thermally induced
damage (including at microlevels, often imperceptible in early stages), accelerating material degradation and
eventual structural failure. Using thermoelasticity theory, the research examines thermomechanical deformation
effects in heterogeneous structures containing metallic, polymeric, asphalt-concrete, and cement-concrete
materials. Mathematical modeling is performed to analyze thermal stress concentration in composite matrices at
interfacial contact surfaces with spherical, rod-like, homogeneous, heterogeneous, and hollow reinforcements
under uniform and non-uniform temperature fields. Damage mechanisms due to water freezing in material pores
and capillaries are investigated. Additionally, a theoretical study is conducted on internal thermal stress generation
in polymer materials reinforced with carbon nanotubes and fullerenes, arising from thermomechanical
incompatibility. A new computational system is developed to analyze thermal stress fields in heterogeneous
structures, accounting for function discontinuities and their interfacial concentration under high-temperature
gradients. The dissertation presents multiparametric strength calculations and structural analyses of road systems
under varying geometric and physico-mathematical parameters, enabling stress /strain concentration mitigation
and enhanced system longevity. These findings contribute to solving critical challenges in the restoration and
development of Ukraine’s road infrastructure network.
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dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tpau Bonogumup MupocnaBoBud

2. Volodymyr Trach

KBasigikamis: n. . 1., npodecop, 05.23.17
ImenTudikarop ORCHID ID: 0000-0003-2409-4913
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOM: HalioHanbHUil YHIBEPCUTET BOJHOTO rOCMOAAPCTBA Ta

[IPUPOOKOPUCTYBAHHS

Kopg 3a €IPIIOY: 02071116

Micue3Haxoa>KeHHs: sys. CobopHa, 6y1. 11, Pisue, PiBHeHcbKuit p-H., 33028, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCHTETChKUI

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I10-6aTbKOBI Crnasincpka Onena Cepriisaa
rOJIOBH pagu

Bnacue IpizBume Im's [1o-6aTbKOBI Cnasincrka Onena CepriiBHa
rOJIOBYIOYOro0 Ha 3acigaHHi

BiamoBiganibHUH 32 MiZITOTOBKY Onena JloxxaueBchbKa

00JIIKOBHX JOKYMEHTIB

PeectpaTop VYkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




