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Pedepar/anoTamnis:

1. lana nucepTatiiina po6oTa CIpsIMOBaHa Ha BUPIilLIEHHs aKTyaJlbHOTO IUTaHHS TPAaHCIIOPTHOI iHPPaCTPYyKTypH, a
caMe MiJBUIIEHHS JOBrOBIiYHOCTI 3a/1i300€ TOHHMX IIPOTOHOBUX OY,0B HAa TPAHCIIOPTHUX CHIOPYAX LIJISIXOM iX

i CUJIEHHS 30BHIIIHBOIO MTONEPESHbO-HANPY>KEHO apMaTypolo. Jl0CiI>)KeHHsI IPUCBIYE€HE PO3POOIEHHIO
HAyKOBOTO MiIX0Ny A0 OLiHKM e(EeKTUBHOCTI MiJiCUIEHHS 3aJ1i300€ TOHHUX [IPOTOHOBUX 0YJI0B aBTOJOPOKHIX
MOCTIB i IIJIIXOIIPOBO/IB 3 YPaxyBaHHSIM iX KOHCTPYKTUBHUX i reOMETPUYHUX IapameTpiB. [ [OCATHEHHS
IIOCTAaBJIEHOI METU B JUCEPTaLilHIN POOOTI IPOBEAEHO aHAJII3 CyYaCHOTO CTaHy AOCIiIPKEeHb y cepi NiCUIeHHs
3a/1i306€ TOHHUX ITPOTOHOBUX OYZ,0B MOCTIB i IIJIIXOIPOBO/IIB, PO3IJISIHYTO iCHYIOYi METOM IiABUILEHHS iX HECHOI
3/1aTHOCTI, @ TAaKO>K OCOBJIMBOCTI 3aCTOCYBaHHS 30BHIIIHbOIO NIONIEPEJHBO HANPY>KEHOI'0 apPMYBaHHSI.
[IpoaHasnizoBaHO 3MiHy HODMATUBHUX BUMOT JO BaHTKOMiIMIOMHOCTI MOCTIB, 30Kp€Ma BCTAHOBJIEHO HasIBHICThb
IedinuTy HEeCHOI 3IaTHOCTI IIPOrOHOBUX OY/I0B, 3AIIPOEKTOBAHMX 32 HOPMATUBHUMHY HaBaHTaKkeHHsIMU H-30 Ta

HK-80, BinHOCHO BUMOT YMHHUX HOPpMAaTUBHUX HaBaHTaxeHb AK-15 i HK-100, siki BpaXxOBYIOTh iHTEHCUBHICTb



Cy4aCHOTO TPaHCIIOPTHOIO MTOTOKY, OCbOBUX HaBaHTaK€Hb Ta 30iJbIlI€HHS BarOBUX I1apaMeTpPiB TPAHCIIOPTHUX
3aco06iB. Po3p06s1eHO aHaMITUYHY 3aJIeKHICTh 17151 OLIiHIOBAaHHS HAIIPY>KeHO-1e(POPMOBAHOTO CTaHY IifICUJIEHUX
3aJ1i306€ TOHHMX IIPOTOHOBUX OYZ0B HAa TPAHCIIOPTHUX CIIOPYIax 32 PaXyHOK 30BHILIHbOIO IIONIEPEIHBO
HaIpPY>XE€HOT0 apMyBaHH4, 10 JO3BOJIsIE BPaXOBYBATHU iX KOHCTPYKTUBHI NIapaMeTpy. 3alIpOIIOHOBAHO aJlTOPUTM
IIOCJIiIOBHOCTI Ta METOLMKY PO3PaxXyHKY 3 MifiCHIeHHS 3a1i300€TOHHUX IIPOrOHOBUX OyI0B HA TPAHCIIOPTHUX
CIIOpPYIax i3 3aCTOCYBaHHSIM 30BHIIIHBOTO IIONIEPENHBO HAIIPY>KEHOTO apMYyBaHHS, 1110 JO3BOJIS€ OLiHIOBAaTH
MILIHICTb, TPilIMHOCTINMKICTb i Ae(POPMATUBHICTD MiICUIIEHUX KOHCTPYKLii, a TAKOX KiJIbKiCHO BU3HAYaTH

e EeKTUBHICTb MiCUIEHHS 3a JOIIOMOTOI0 3alIPONIOHOBAHOI aHAIITUYHOI 3aJI€KHOCTI KoedilieHTa €(peKTUBHOCTI.
JoBeneHo 3a pe3ysibTaTaMU JOCJIiIKeHb, 110 He3aJIeXXHO Bifl TOBXXUHY IIPOroHY KoedilieHT epeKTUBHOCTI
IiICUJIEHHS NTepeBUILy€e OAUHULIIO i CTaHOBUTH 1,48-1,55, 1110 BifNoBifae 30i1bII€HHIO HECHOI 3[ATHOCT] IPOTOHOBUX
OynoB Ha 48-55 % MOPIBHSHO 3 iX T0YATKOBUM CTAHOM Ta MiJTBEPAXKYE AOLIBHICTb 3aCTOCYBAHHS 30BHILIHBOTO
[IOTIEpeIHbO HAMPY>KEHOr0 apMyBaHHSI. 3allPOIIOHOBAHO KoedilieHT e(peKTUBHOCTI MiACUIIEHHS, SIKA1
XapakTepuaye CTYIiHb NiIBUIEHHS HECHOI 3JaTHOCTI MificujleHoi 3a1i306eTOHHOI IPOrOHOBOI 6YZOBU Ta i
3/1aTHICTb 3a06€3M1e4yBaTU CIIPUMHSTTS CydaCHUX HOPMaTUBHUX HaBaHTaxkeHb AK-15 i HK-100, ki BpaxoByoTb
iHTeHCUBHICTb (PAKTUYHOTO TPAHCIIOPTHOTO MOTOKY, OCbOBUX HaBaHTaKe€Hb Ta 30iJIbII€HHS BarOBUX [1apaMeTpiB
TPaHCIIOPTHUX 3aCc00iB. EKCIIeprMeHTaIbHO JOCIIKEHO HAIPy>KeHO-TePOPMOBAHUI CTaH MifCUIEHUX

3aJ1i306€ TOHHMX ITPOTOHOBUX OY[,0B 30BHILIHBOIO NIOIIEPEIHBO HANPY>KEHOIO apMaTYPOIO Ha Peasli3oBaHOMY IIPOEKTI
«KaritasbHUI PEMOHT aBTOIPOi3AiB MOCTY MeTpo uepe3 PycaHiBCbKY IIPOTOKY p. JJHINIpo B JHIIPOBCHKOMY paliOHi
M. Kuea». JloBeeHo, 110 3aCTOCYBaHHS [10II€PEIHbOTO HAIIPY)KEHHs 3a6e31e4ye CyTTEBe 3MEHIIEeHHS IPOTVHIB
KOHCTpyKUii (moHax 30 %), 1110 CBiIYUTb PO MiJBUIIEHHS )XOPCTKOCTI IPOroHOBUX O6yoB. Ha 0CHOBI NOPiBHSIHHS
Pe3yJIbTaTiB YMCEJIbHOTO MOJIE/II0BaHHS TUNIOBUX T-NOiOHMX 6aJIOK Ta HATYPHUX [OCIIiI>)KEHb KOPOOYACTUX
IIPOTOHOBUX OYZOB MOBEIEHO Y3roIKEHNIA XapakTep 3MiHu fedopmaliiii. [[pakTryHe 3HaY€HHS OfepKaHuX
PEe3YJIbTATIiB MoJIsirae y po3pobsieHHi peKOMeH ALl [0/10 3aCTOCYBaHHS 30BHIIIHBOTO MONIePEeIHbO HAIIPYKEHOTO
apMyBaHHS 1J1s [iJCUJIEHHS 3a71i300€ TOHHUX [IPOTOHOBUX OYJI0B TPAHCIIOPTHUX CIIOPYZ, BUBHAUYE€HHI BUMOT [0
MarepiasiB, KOHCTPYKTUBHUX €JIEMEHTIB CUCTEMHU IIiICUJIEHHS], KOHTPOJIIO [I0NI€PEIHbOrO HAIIPY>KEHHS Ta
OLIiHIOBaHHS €(PEKTUBHOCTI MiICUIeHHs. Pe3yibTaTy JOCiI)KEeHb MOXKYTb OYTH BUKOPUCTaHi IPU pO3pO06IIeHHI
PeKOMeHalill oo MifiCUIeHHs! ICHYI0UUX 3aJ1i300€ TOHHUX ITPOTOHOBUX OYZI0B TPAHCIIOPTHUX CIIOPYZ, i3
3aCTOCYBAaHHSM 30BHIIIHBOTO [IOIIEPEIHbO HAIIPY>KEHOT'0 apMyBaHHSI, @ TaKOXK IIPY HiJrOTOBLi TEXHIYHUX PillleHb 3
azanTanii MOCTIiB 10 Cy4aCcHUX HOPDMATUBHUX i (aKTUYHUX HaBaHTakeHb. KpiM TOro, pe3yabpTat MOXYTb OyTH
BHMKOPHCTaHi Iif 9ac po3pobJieHHs IPOEKTHOI JOKyMEHTALlil Ha BUKOHAHHSI KaIliTaJIbHOI'O PEMOHTY, PEKOHCTPYKIIii
Ta IPOTHUAaBaPiMHUX 3aXO0/iB HA MOCTOBUX CIIOPYAX, IO €KCILJTYaTyIOTbCS Ha aBTOMOOIIBHUX 1OPOrax 3arajbHOro
KOPHMCTYBaHHS, ByJIMLSIX i JOPOrax HaCEeJIEHVX MTHKTIB, a TaKOXK Ha HIIMX TPAaHCIOPTHUX CIIOPYAxX i3

3aJ1i306€ TOHHMMU NIPOTOHOBUMH OyJOBaMU. 32 Pe3ysIbTaTaMU AUCEPTALIMHOTO HOCiI’)KEHHS OTPUMAHO HayKOBO-
IIPUKJIAJHI pe3yJIbTaTH, SIKi CIIYTyBaTUMYTbh OCHOBOIO /1718 6iJblll €(PEKTUBHOIO MifiCUIeHHS 3a/1i300€ TOHHUX
IIPOrOHOBUX OYZOB O 11€ NO3BOJIUTh OTPUMYBATH €(PEKTHUBHI EKOHOMIUHO OOI'PYHTOBAHI pillleHHS 1OJI0 €KCILTyaTallii
TaKUX KOHCTPYKILil Ha TPAaHCIIOPTHUX CIIOPYAAxX aBTOMOOIIbHUX Aopir. KJII04oBi c10Ba: TPaHCIIOPTHA CIIOPYAA,
MOCTOBU II€pexifl, aBTOIOPOKHIN MiCT, IpOroHoBa Oy10Ba, HANlpyKeHO-Ae(OPMOBaHNN CTaH, HABAaHTAXKEHHS,
BaHTaXXOMiJIOMHICTb, MilJHICTb, JJOBrOBiUHICTb, MiZICUIEHHS 3a/1i300€ TOHHMX KOHCTPYKLii, MaTEMaTUYHE
MOJIEJIIOBAHHS, METOJ, CKIHU€HHUX €JIEMEHTIB, 30BHILIHE NONIePEeIHbO HANIPY)KEHE apMyBaHHS, HECHA 3[aTHICTb,

3aJIMIIKOBUI pecypc.

2. The dissertation is devoted to solving an important problem in transport infrastructure, namely improving the
durability of reinforced concrete bridge superstructures of transport structures by strengthening them with
external prestressing. The research focuses on developing a scientific approach to assessing the efficiency of
strengthening reinforced concrete superstructures of highway bridges and overpasses, taking into account their
structural and geometric parameters. To achieve the research objective, the current state of research in the field
of strengthening reinforced concrete bridge and overpass superstructures was analyzed. Existing methods for
increasing their load-carrying capacity and the specific features of external prestressing were investigated.
Changes in the regulatory requirements for bridge load capacity were also analyzed. In particular, a deficiency in



the load-carrying capacity of bridge superstructures designed according to the obsolete H-30 and HK-80 design
loads compared with the requirements of the current AK-15 and HK-100 traffic loads was identified. A numerical
mathematical model was developed to evaluate the stress—strain state of strengthened reinforced concrete bridge
superstructures using external prestressing while accounting for their structural parameters. An algorithm and
calculation method for strengthening reinforced concrete bridge superstructures with external prestressing were
proposed, making it possible to assess their strength, crack resistance, and deformability based on the derived
analytical equation of the strengthening efficiency coefficient. The conducted studies demonstrated that the
effectiveness of strengthening depends on the span length. The strengthening efficiency coefficient increases from
1.3 to 1.6 depending on the span, confirming the feasibility of applying external prestressing to reinforced concrete
bridge superstructures. A strengthening efficiency coefficient was proposed to characterize the ability of a
strengthened reinforced concrete bridge superstructure to withstand the current standard traffic loads AK-15 and
HK-100. The stress-strain state of reinforced concrete bridge superstructures strengthened with external
prestressing was experimentally investigated using the implemented project "Major Repair of the Metro Bridge
Roadway Across the Rusanivska Channel of the Dnipro River in the Dniprovskyi District of Kyiv." It was
demonstrated that external prestressing reduces structural deflections by more than 30%, indicating a significant
increase in structural stiffness. A comparison between the numerical simulation results obtained for typical T-
shaped girders and the field investigation results for box-girder superstructures confirmed the consistency of
deformation behavior. The practical significance of the obtained results lies in the development of
recommendations for the application of external prestressing in strengthening reinforced concrete bridge
superstructures, including requirements for construction materials, structural components of the strengthening
system, control of prestressing forces, and evaluation of strengthening efficiency. The research results may be
used in developing recommendations for strengthening existing reinforced concrete bridge superstructures using
external prestressing, as well as in preparing engineering solutions for adapting bridge structures to the current
standard traffic loads AK-15 and HK-100. Furthermore, the obtained results may be applied during the preparation
of design documentation for major repairs, reconstruction, and emergency rehabilitation of bridge structures
located on public highways, urban streets and roads, and other transport structures incorporating reinforced
concrete bridge superstructures. The dissertation provides scientific and applied results that form the basis for
more efficient strengthening of reinforced concrete bridge superstructures and support technically and
economically justified decision-making regarding the operation of transport structures. Keywords: transport
structure, bridge crossing, highway bridge, bridge superstructure, stress-strain state, load, load-carrying capacity,
strength, durability, reinforcement of reinforced concrete structures, mathematical modeling, finite element
method, external prestressing, bearing capacity, residual resource.
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VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. AkcpoHoB Cepriit IOpifioBry

2. Serhii Aksonov

KBasigikamis: . r. 1., gouenr, 05.22.11

InenTudikarop ORCID ID: 0000-0002-6749-3909

JoparkoBa indopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanioHanbHU TPAHCTIOPTHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micneanaxo,ux(eﬂna: ByJ1. M. OmensiHoBuya-IlaBnenka, Kuis, 01010, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. OnumeHnko Aptyp MukosaioBuy

2. Artur Onyshchenko

KBasigikamis: n. 1. u., npodecop, 05.22.11

InenTudgikarop ORCID ID: 0000-0002-1040-4530

JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HauioHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJl. M. OMengHoBuya-Ilasnenka, Kuis, 01010, YkpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VII. BinomocTi npo odiniliHuX OIIOHEHTIB Ta PEl€H3E€HTIiB

OdiuiiiHi OoIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kimounuk Cepriit BnaguciaBoBud

2. Serhii Kliuchnyk

KBasigikamis: . r. u., gouent, 05.23.01

ImentTudikarop ORCID ID: 0000-0001-7771-8377

JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

MicueSHaxo,vieHHﬂ: ByJ1. JlazapsiHa, [IHinpo, JIHinposcekuit p-H., 49010, Ykpaina

dopma ByTacHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. byraescekuit Ceprivt OsieKCaHIPOBUY

2. Serhii Buhaievskyi

KBasigikanis: 1. 1. n., npodecop, 05.23.08
Imentudikarop ORCID ID: 0000-0003-2861-0268
JopaTrkoBa inHpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOM: XapKiBChbKMil HAlliOHANLHUI aBTOMOGITLHO-IOPOSKHii

YHIBEpPCUTET

Kopg 3a €IPIIOY: 02071168

MicueSHaxo,vieHHﬂ: ByJIL. SlpocnaBa Mygmporo, XapkiB, XapkiBcekuil p-H., 61025, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Yenuenko Osena FOpiiBHa
2. Olena Y. Usychenko

KBasigikamis: . r. u., gouenr, 05.22.11
Imentudikarop ORCID ID: 0000-0002-7482-8420
JoparkoBa iHdpopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanioHanbHU TPAHCTIOPTHUI yHIBEPCUTET



Kopg 3a €IPIIOY: 02070915

Micueanaxo,zm(eﬂml: ByJ1. M. OmesnsiHoBrya-IlaBnenka, Kuis, 01010, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:

1. In6ynbcpkuit Bitaniit Mukosnanosuy

2. Vitalii Tsybulskyi

KBasigikamis: . r. u., gouenr, 05.22.11

InenTudikarop ORCID ID: 0000-0003-3150-3965

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0COOHM: HauioHanbHuMil TPAHCTIOPTHUMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

MicueSHaxo,T.pKeHHH: ByJl. M. OmengHoBuya-Ilasnenka, Kuis, 01010, YkpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biiacue IlpisBuie Im's ITo-6aThKOBI By6ena Auppiit Bonoanmuposiy
rOJIOBH pajgu

BaacHe IlpizBuie Im's [10-6aTbKOBI By6ena Annipiit Bosioumuposuy
rOJIOBYIOYOTO Ha 3aCifilaHHi

BinnosimasabHHui 3a ni,qI‘OTOBKy IBanymko Osiekcanap MukosaiioBuy
00JIIKOBHX JJOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToJiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBO1 IOpuenko TeTsHa AHaToJiiBHA

OisSIIBHOCTI




