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Pedepar:

1. O6’eKT mocmimKeHHs — NpoLecy Aerpajalii 6eToHY i CTaJeBOi apMaTypH OIOP Bill aTMOC(EPHUX Ta €JIEKTPUIHUX

BIUJIMBIB, HECYy4a 3[1aTHICTb OIOP 3 APOTSIHOIO CTAJIEBOIO Ta KOMIIO3UTHOIO apMaTypoio. MeTO0 LOCiIKEeHHs €

TEOPETUYHI Ta EKCIIEPUMEHTAJIbHI OCHOBH IiJBULIEHHS HALiMHOCTI, IOBrOBIYHOCTI Ta PECYPCY ONOP KOHTAKTHOI

Mepexi 3aii3HuIb i3 6eToHy. MeTonu OOCTiIKeHHS — [1JIs OL[iHKM MO>KJIMBOCTI IIPOTiKaHHs peakuiil kKapooHisauii B

piznkiit abo razonofioHiN ¢asi 3acTOCOBAHO TEPMOIMHAMIYHI PO3PaxyHKH 3 OLIIHKOIO0 MOXKJIMBOCTI IIPOTiKaHHS

BeJINYMHAMU iX BiIbHOI eHeprii ['i66ca Ta KOHCTaHTU PiBHOBAry; sIk OCHOBHUI NIapameTp KiHETUKU [TPOCYBAHHS

¢poHTy KapOOHi3allii 3apornoHoBaHo ePeKTUBHUN KoedinieHT nudysii COn B 6eToHi D' Ta METOAMKY 110TO



IIPUCKOPEHOT0 BU3HAYEHHS; PO3POOJIEHO METOAMKY IIPOTHO3YBAaHHS 3aJIMIIKOBOTO PECYPCY 3a1i300€ TOHHUX
KOHCTPYKIIii1 KiJIbL[€BOT0 Iepepiay, 10 3a3Hal0Th arpeCUBHOTO BILJIMBY; PO3PO0JIEHO METOIMKY ITOPiBHSHHS HECy4oi
3/1aTHOCTI OIIOP KOHTAKTHOI MepeXi 3aJ1i3HuULIb i3 6€TOHY, apMOBaHOI0 KOMIIO3UTHOIO Ta CTAJIEBOIO apMaTypoIo,
IIJISIXOM PO3PaxyHKOBOI'O €KCIIEPMMEHTY 3 aHaJIi30M HAIlPyKE€HO-Ae(POPMOBAHOIO CTaHy OINOP i3 3aCTOCYBaHHIM
METOJly CKiHYEHHX €JIEMEHTIB i mporpamHoro komiuiekcy JIIPA-CATIIP; nins Bepudikauii pesyabpTariB pO3paxyHKiB
MIIJHOCTI, >)KOPCTKOCTI Ta TPIlIMHOCTIMKOCTi OIIOP 3 KOMIIO3UTHOIO apMaTypOI0 PO3pO0JIEHO METOAUKY
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEHb HA MOZEJISIX Y CKJIaZli pO3PaxyHKOBOIO Ta HATYPHOI'O €KCIIEPUMEHTIB;
PO3p06JIEHO METOJUKY MOPIBHSIBHOTO IOCTIIPKEHHSI 3U€IJIEHHS 0€TOHY 3 KOMIIO3UTHOIO i CTaZeBOIO APOTSIHOIO
apMaTtypolo. B pesysbTati OCTIiI)KeHb OTPUMAHO HOBi HAYKOBi pe3ysbTaTy. Briepine BCTAaHOBJIEHO, 1O
Heltpanizauisg Ca(OH)o Byryiekucayum ra3om BiioyBaeThcs yepes po3unHeHHs COn, y IOpOBOMY €JIeKTPOJIiTi,
KiHEeTUKa IPOCyBaHHs (PPOHTY KapOOHi3allii BUBHAYAETbCS PO3YMHEHHSIM i audysieto mosekys COn Kpi3b HbOTO,
peaxiiiHa 3GaTHICTh MiIbHOTO LeHTPUQyroBaHOro 6eTOHy BU3HAYAETHCS 06’'€MOM [IOCTYIIHUX JIJ151 BOAU IIOP a,
OT>K€, BOJIOIIOTJIMHAHHSM OeTOHY, BeInunHYU edpekTrBHoro koediuienty nudysii COn B 6eToHi 3 4acom
3MEHIUIYIOTHCS 32 PAaXYHOK KOJIbMaTallii IOpoBOro NpocTopy KaiabLUToM. Habysu oganbpioro po3BUTKY YSIBJIEHHS:
[IPO BIJIMB YMHHUKIB Ha JOBTOBIUHICTb 3aJ1i300€ TOHHUX KOHCTPYKIIill, 30KpeMa, BCTAHOBJIEHO, 1O [1JIS

3a/1i306€ TOHHUX LJeHTPU(YroBaHMUX ONOP KOHTAKTHOI MepeXXi Hai6iybIl BIIJIMBOBUM YMHHUKOM € TOBIIMHA
3aXMCHOTO 1Iapy; PO HaNpy>KeHO-1e(POpPMOBaHUI CTaH KOHCTPYKILiH i3 6ETOHY, apMOBaHMX KOMIIO3UTHOIO
apMaTypolo, 30Kpema, BIIEpIle OTPMMAHO CKiHY€HO-€JIEMEHTHY MOJI€JIb KOHIYHOI Ki/IbLJ€BOTO Mepepi3y KOHCTPYKIi
i3 6€TOHY, apMOBAHOTO MONEPEIHbO-HANPYKEHOI0 KOMIIO3UTHOIO apMaTypPOIO, Ta 3aKOHOMIPHOCTI pO3IO/iy B Hiil
nedopmaliiii i Hanpy>keHs Bif ii 3ruHy. BcTaHOBJIEHO, 1110 32 OJHAKOBUX i3 3a71i300€ TOHHOIO KOHCTPYKILi€I0
IepepisoM apMaTypu Ta HATSITOM apMaTyPHOTO MAaKETy KOHCTPYKLisl 3 KOMIIO3UTHOIO apMaTypOI0 Ma€ MEHIILY
HEeCy4y 37IaTHiCTb 32 APYTOI0 TPYyINOI0 IPAaHNYHUX CTaHiB. [IpakTUyHe 3HaYEHHSI OTPUMAHUX PE3YJbTATIB MOJISITAE Y
PO3poOLi METOAUKY IIPOrHO3YBAaHHS 3aJIMIIKOBOTO PECYPCY 3aj1i300€TOHHUX KOHCTPYKIIiH KijIbLieBOTro nepepisy, sKi
3a3HaIOTh BIJIMBY arpeCUBHUX CE€PEIOBUII, 30KpeEMa OIIOp KOHTAKTHOI MEPEeXi, a TaKO>XX po3po0Lii i BKJIIOUEHH] B
IIPOEKT [Iep>KaBHUX OyAiBEJIbHUX HOPM YKpaiHM KOHCTPYKLii po3/1iIbHOI MeTaseBoi ONOpY KOHTAaKTHOI MepexXi Ha

O6ypoHabuBHOMY GyHIaMEHT] 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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1. Hukutuncekuil AHnpiii Bonogyumuposud

2. Andrii Nykytynskyj

KBasigikanis: . r. u., mou,., 05.23.05
InenTudikarop ORCHID ID: 0000-0002-4923-8568
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: YKpPAiHCHKUIL A€P>KAaBHUI YHIBEPCUTET 3aJ1i3HUYHOTO

TPAHCIIOPTY
Kopg 3a €IPIIOY: 01116472

Micue3Haxoa>KeHHS: maiinan Qeitepbaxa, 6yp. 7, Xapkis, XapKiBCchkuil p-H., 61050, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kaninin Oner AHaTo/1iioBUY

2. Oleh Kalinin

KBasigikanis: . r. u., nou., 05.23.05
InenTudikarop ORCHID ID: 0000-0003-3063-5659
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKUIL IeP>KABHUIT YHIBEPCUTET 3aJ1i3HUYHOTO

TPAHCIIOPTY
Kopg 3a €IPIIOY: 01116472

Micue3Haxoa>KeHHS: maiinan Qeitepbaxa, 6yx. 7, Xapkis, XapKiBchkuil p-H., 61050, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETChHKUI

VIII. 3ak/1104Hi BiZOMOCTI



Bnacue IlpisBume Im'a [T0-6aTbKOBI Bopasik Oibra CepriieHa

TOJIOBH paju

Bnacue IpisBume Im'a [T0-6aTbKOBI Bopasik Osbra CepriiHa

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBiganpHuMii 32 MiATOTOBKY Bitonb6epr Bonogumup I'eHHaninoBny

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




