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Pedepar:

1. O6’eKT moCiI>)KeHHs — IPOLeCH Aerpajalii 6eToHy i cTaneBoi apMaTypH ONOp Bifl aTMOC(EPHUX Ta €JIEKTPUUYHUX
BILJIMBiB, HECYYa 3JaTHICTh OIIOP 3 APOTSIHOIO CTaJIEBOIO Ta KOMIIO3UTHOIO apMaTypol0. METO0 NOCIIIKEHHS €
TEOPETUYHI Ta €eKCIIEPUMEHTAJIbHI OCHOBH MiJBULIEHHS HAJiHHOCTI, IOBrOBIYHOCTI Ta PECYPCY ONOP KOHTAKTHOI
MepeXxi 3aili3HUIb i3 6eTOHy. MeTonM NOCiIKeHHS — 117151 OLIiHKM MO>KJIMBOCTI IIPOTiKaHHs peakuiil KapOoHi3allii B
pigKin abo razonoioHin $pasi 3acCTOCOBAHO TEPMOIMHAMIYHI PO3PAaXxyHKH 3 OLIHKOIO MOXKJIMBOCTI IPOTiKaHHS
BeJINYMHAMU iX BiIbHOI eHeprii ['i66ca Ta KOHCTaHTU PiBHOBAry; sik OCHOBHUI IIapamMeTp KiHETUKY [TPOCYBAHHSI
dpoHTYy KapOoHi3allii 3arrponoHoBaHo epexkTuBHUN KoedilieHT audysii COn B 6eToHI D' Ta MeTOuKY Hioro
IIPUCKOPEHOr0 BU3HAYEHHS; PO3PO0JIEHO METOAMKY IIPOTHO3YBAaHHS 3aJIMIIKOBOTO PECYPCY 3a1i300€ TOHHUX
KOHCTPYKIi KiJIbLI€BOTO Nepepisy, W0 3a3HAIOTh arPECUBHOTO BILJIMBY; PO3POOJIEHO METOIUKY ITOPiBHSIHHS HECYYOi

3/1ATHOCTI OIIOp KOHTAKTHOI MepeKi 3aJ1i3HuU1LIb i3 6€TOHY, apMOBaHOI0 KOMIIO3UTHOIO Ta CTaJIEBOI0 apMaTypoIo,



LIJIIXOM PO3PaxXyHKOBOT'O €KCIIEPMMEHTY 3 aHAJIi30M HAIIPyKE€HO-Ae(POPMOBAHOr0O CTaHy OIOP i3 3aCTOCYBaHHIM
METO[ly CKiH4YeHHUX eJIeMeHTIB i mporpamHoro komiuiekcy JIIPA-CATIP; nys Bepudikanii pe3yabTarTiB po3paxyHKiB
MILIHOCTI, >)KOPCTKOCTI Ta TPillIMHOCTIMKOCTi OIIOP 3 KOMIIO3UTHOIO apMaTypolo po3po6I€HO METOIUKY
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEHb HA MOZEJISIX Y CKJIaZi pO3PaxyHKOBOTrO Ta HATYPHOTO €KCIIEPUMEHTIB;
PO3p06JIEHO METOJMKY MOPIBHSIBHOTO JOCIIPKEHHS 3U€IJIEHHS 0€TOHY 3 KOMIIO3UTHOIO i CTaJIeBOIO APOTSIHOIO
apMaTtypolo. B pesysbTrati fOCTIiI)KeHb OTPUMAHO HOBi HAYKOBi pe3yJsIbTaTy. Briepine BCTaHOBJIEHO, 1O
Heltpanizauig Ca(OH)o ByryieKucIyMMm ra3om BiioyBaeThcsl yepes po3unHeHHs COn, y IOpOBOMY €J1€KTPOJIITI,
KiHeTHKa IPOCYBaHHs GPOHTY KapOOHi3allii BU3HA4YaeThCsl PO3UMHEHHIM i qudysiero mosnexyn COn Kpi3b HBOTO,
peaxliiiiHa 30aTHICTb IIiJIbHOTO LeHTPUQYroBaHOro 6ETOHY BU3HAYAETHCS 06’€MOM [IOCTYIIHUX JIJIs1 BOAU IIOP a,
OT>K€, BOJIOIIOTJIMHAHHSAM GETOHY, BeIMUMHU epeKkTuBHOro koediuienty nudysii COn B 6eToHi 3 yacom
3MEHIUIYIOTBCS 33 PAXYHOK KOJIbMaTallii IOpOBOro NpOCTOPY KajabLUTOM. Habysu oganpioro po3BUTKY YSIBJIEHHS:
IIPO BILJINB YMHHUKIB Ha JIOBrOBiYHICTb 3aJ1i300€ TOHHUX KOHCTPYKIili, 30KpemMa, BCTAHOBJIEHO, 10 AJIS

3aJ1i306€ TOHHUX LJeHTPU(YroBaHMUX ONIOP KOHTAKTHOI MepeXXi Haibiybll BIIJIMBOBUM YMHHUKOM € TOBIIMHA
3aXMCHOTO 1Iapy; PO HANPy>KeHO-1e(POPMOBaHUI CTaH KOHCTPYKIiH i3 6ETOHY, apMOBaHMX KOMIIO3UTHOIO
apMaTypolo, 30KpemMa, BIIEPILE OTPMMAHO CKiHYEHO-€JIEMEHTHY MOJI€JIb KOHIYHOI KijIbLJ€BOTO Mepepi3y KOHCTPYKIi
i3 6eTOHY, apMOBAHOTO MOIIePEIHbO-HAIPY>XEHOI0 KOMIIO3UTHOIO apMaTypoIo, Ta 3aKOHOMIPHOCT] pO3I0iny B Hill
nedopmaliil i Hanpy>keHs Bif, ii 3ruHy. BcTaHOBJIEHO, 110 32 OIHAKOBUX i3 3a71i300€ TOHHOIO KOHCTPYKILi€I0
IepepisoM apMaTypu Ta HATSITOM apMaTyPHOTO MAKETy KOHCTPYKLisl 3 KOMIIO3UTHOIO apMaTypOI0 Ma€ MEHIIY
HecCy4y 3[IaTHICTb 3a APYrol0 rPyINo0 IPAaHUYHUX CTaHiB. [[pakTUYHE 3HAYEHHS] OTPMMAHUX PE3YJIbTATIB MOJISTaE y
PO3p0oOLi METOAUKY IPOrHO3YBAaHHSI 3aJIMIIKOBOTO PECYPCY 3a1i300€TOHHUX KOHCTPYKIil KijibLieBOro nepepisy, sKi
3a3HAIOTh BIJIMBY arpeCUBHUX CE€PELIOBUII, 30KpPEMA OIIOP KOHTAKTHOI MEPEXI, & TAKOXK PO3po0LLi i BKJIIOUEHH] B
IIPOEKT JiepKaBHUX OyiBeJIbHUX HOPM YKpaiHu KOHCTPYKIii PO3/ibHOI METaIeBOi OIIOPY KOHTAKTHOI Mepexi Ha

OypoHabuBHOMY QyHIaMEHT] i3 6ETOHY 3 KOMIIO3UTHOIO apMaTypoIo.

2. Research Object - the processes of degradation of concrete and steel reinforcement of supports under
atmospheric and electrical influences, as well as the load-bearing capacity of supports reinforced with wire steel
and composite reinforcement. The aim of the research is to establish theoretical and experimental foundations for
improving the reliability, durability, and service life of concrete supports of the railway catenary system. Research
Methods - Thermodynamic calculations to assess the possibility of carbonation reactions in liquid or gaseous
phases, evaluating their feasibility by the values of Gibbs free energy and equilibrium constants; An effective COn
diffusion coefficient in concrete, D', was proposed as the key parameter for the kinetics of carbonation front
propagation, along with a method for its accelerated determination; A methodology for predicting the residual
service life of reinforced concrete structures with a ring cross-section subjected to aggressive environmental
impacts was developed; A methodology was created for comparing the load-bearing capacity of concrete catenary
supports reinforced with composite and steel reinforcement by means of computational experiments and stress-
strain state analysis using the finite element method and the LIRA-SAPR software package; For the verification of
strength, stiffness, and crack resistance calculations for supports with composite reinforcement, a methodology
for experimental research on models, including both computational and full-scale experiments, was developed; A
methodology for comparative research on the bonding of concrete with composite and wire steel reinforcement
was also developed. As a result of the research, new scientific findings were obtained. For the first time, it was
established that the neutralization of Ca(OH)o by carbon dioxide occurs via the dissolution of COr in the pore
electrolyte. The kinetics of carbonation front advancement is governed by the dissolution and diffusion of COn
molecules through the electrolyte. The reactivity of dense centrifuged concrete is determined by the volume of
pores accessible to water, and thus by the water absorption of the concrete. The effective COn diffusion coefficient
in concrete decreases over time due to pore space clogging by calcite. Further development was made in the
understanding of: The influence of factors on the durability of reinforced concrete structures, particularly
establishing that the most influential factor for centrifuged reinforced concrete catenary supports is the thickness
of the protective layer; The stress-strain state of concrete structures reinforced with composite materials, notably
by obtaining for the first time a finite element model of a conical ring-section structure reinforced with



prestressed composite reinforcement, along with the patterns of strain and stress distribution caused by bending.
It was found that for identical reinforcement cross-sections and prestress forces, a structure with composite
reinforcement has a lower load-bearing capacity according to the second group of limit states compared to a
structure with traditional steel reinforcement. The practical significance of the obtained results lies in the
development of a methodology for predicting the residual service life of ring-section reinforced concrete
structures exposed to aggressive environments, particularly railway catenary supports. Additionally, the work
contributed to the development and inclusion of a design for a separated metallic catenary support on a bored pile
foundation with concrete reinforced by composite materials into the draft of the State Building Codes of Ukraine.
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IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET 3aJli3HUYHOTO

TPaHCIIOPTY

Kopg 3a €IPIIOY: 01116472

Micue3HaxoaKeHHS: MaiifaH deitepbaxa, 6ya. 7, XapkiB, XapKiBcbkUi p-H., 61050, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kaninin Ozyer AHaTOiiOBUY

2. Oleh Kalinin

KBasigikamis: . . 1., gou., 05.23.05
ImenTudikarop ORCID ID: 0000-0003-3063-5659
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET 3aJliBHUYHOTO

TPaHCIIOPTY

Kopg 3a €IPIIOY: 01116472

Micue3HaxoaKeHHS: MaiifaH deitepbaxa, 6ya. 7, XapkiB, XapKiBcbkUi p-H., 61050, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Bopask Osbra CepriiBHa

TOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aThKOBI Bopask Onbra CepriiBHa

rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimanbHuMil 3a MiArOTOBKY Bitonb6epr Bonogumup 'eHHaiioB14

00JIIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



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

JisiIbHOCTI




