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JlucepTallisi IpUCBAYEHA YJOCKOHAJICHHIO METOIB MiJICHICHHS (YHIAaMEHTIB
3aJII3HUYHUX T4 aBTOMOOUIBHMX MOCTIB, 3pyHHOBAaHUX BHACIIAOK BEJIEHHS OOMOBHX
JW TpU iX BIJHOBJICHHI, TUMYaCOBOMY Ta KamiTalbHOMY PEMOHTI. [lopiBHsIbHMI
aHaji3 METOAIB MIACWICHHS (YHIAMEHTIB KOHUENTYyaJIbHO 0a3yeTbCs Ha
CUCTEMaTHU3allli Cy4acHOrO0 CBITOBOI'O Ta BITYM3HSHOIO JOCBiAYy OyAIBHUIITBA Ta
PEKOHCTPYKITIi MOCTIB, aHaII31 BIUIMBY HACIAKIB BeJICHHS OOMOBHX MM Ta Cy4aCHHUX
BOEHHUX KOH(IIKTIB Ha CTaH TPaHCHOPTHOI IHPPACTPYKTYpU Ta BU3HAUYEHHS
ONTUMAJIbHUX METOMIB TMIACWICHHS (PYH/IaMEHTIB MOCTIB TpHU iX BIJTHOBJICHHI.
ABTOpCHKUI  aHaNli3 COPUSIB  PO3pPOOJIEHHIO OOTPYHTOBAHUX  PEKOMEHJAIlii
BIIPOBA/DKCHHSI TEXHOJIOTIT BUKOHAHHS OyAiBeJIbHUX pOOIT 3  MiJACUICHHS
GbyHIaMEHTIB MOCTIB IIiJI 9Yac I1X KaIliTaJbHOIO Ta THMYacOBOT'O BIJHOBJICHHS B
yMOBax BeJICHHsS OOMOBUX 1.

AKTYaJIBHICTh JOCIIKEHHS] BU3HAYEHHS ONTHUMAJBLHUX METOJIB ITiICHJICHHS
(GyHIaMEHTIB MOCTIB B yMOBaX BEJCHHS OOWOBHUX i OOYMOBJIEHA HasBHICTIO
npoOseM il Yac BIAHOBJIEHHS MOCTIB, 3pyHHOBAaHUX BHACIIJOK MOBHOMACIUITAOHOI
30poitHOi arpecii pociiicbkoi (enepartii mpotu Ykpainu. BrumB mocTiiiHO1 3arpo3u
BEJICHHA AaKTUBHUX OOWOBUX J[1i, HAHECEHHS paKeTHUX Ta OOMOOBUX yJlapiB,
JISUTBHICTh TUBEPCIMHUX TPYH, YHEMOXKJIMBJICHHS BHACIIJOK HAasBHOCTI MOCTIMHHX
PU3UKIB 1 3arpo3 BUKOHAHHS BIJHOBJICHHS 00’€KTIB TPAHCIOPTHOI 1HGPACTPYKTYpH
TPAIUIIMHUMU METOJaMU OOYMOBIIIOE HEOOXITHICTh ajanTallii METOIIB I1CHUICHHS
(GyHIaMEHTIB 0 HOBUX €KOHOMIYHUX YMOB KpaiHU y CTaH1 BIHHHU.

OCHOBOIO MOPIBHSJILHOTO aHAJI3Yy € YHIKQJIbHUU JIJI1 MacOBOT'O BIAHOBJICHHS 1

3a0e3neyeHHs (PYHKI[IOHYBaHHS TPAHCIIOPTHOI KPUTUYHOI 1HPPACTPYKTypH B yMOBax



NOCTIHHOTO BEACHHA OOWOBUMX [i YKpaiHCbKHM JOCBiA, SKU MOTpedye
CHCTEeMaTu3allii, CHHTE3y BIUIMBY (DaKTOpiB ypaK€HHS Ha CTaH KOHCTPYKIIH MOCTIB
Ta TOPIBHSIHHS OTPUMAHUX PE3YJbTATIB JJisi BU3HAYCHHS ONTUMAIbHUX MPOEKTHUX
pilieHb. YIOCKOHAJIIEHHS METOIB MiACUICHHS (YyHIAMEHTIB MOCTIB B YyMOBax
BEJICHHS OOMOBMX MiH 13 BUKOPHCTAHHSAM 1HBEHTAPHUX KOHCTPYKIH € METOI
JYcepTaliitHol poOOTH.

Jlis  JOCATHEHHS METH TMPOBEACHO aHallli3 CTaHy O00’€KTIB KPUTHUYHOI
1H(GPACTPYKTYpPH TPAHCIOPTHO-TOPOKHBOTO KOMIUIEKCY YKpaiHu, 3pyWHOBAHHMX
BHACIIJOK BEJCHHS OOWOBHX [l Ha TepuUTopii YKpaiHM NpH NPOBEICHHI
AHTUTEpOpUCTUYHOI onepauii Ha Teputopii Jonenpkoi ta Jlyrancekoi obnacteil Ta
BIJIOMTTSI MOBHOMACIITAOHOT 30pOoitHOI arpecii pociiicbkoi deaepaiii mpotu YkKpainu
(pociiiChKO-yKpaiHChKOI BIMHU), @ TAKOXK METOJOJIOTIYHUX MIIXO0IB IO BU3HAYEHHS
ONTUMAJIbHUX TEXHIYHUX Ta €KOHOMIYHUX PIllIeHb BIJIHOBJIEHHS MOCTIB.

BucHOBKM aHamizy JEMOHCTPYIOTb, LIO0 MPOBEACHI JOCHIIKEHHS CTaHy
TPAHCTIOPTHO-IOPOKHBOTO KOMITJIEKCY YKpaiHH Ta 3a0e3MedyeHHs] HOoro CTajaoro
GyHKIIIOHYBaHHA B YMOBax BEICHHS Ha TEPUTOPil JaepkaBu OOHOBUX i 3
BUPOOJICHHSIM ONTHUMAJIBHUX METOJIIB BIJHOBJIEHHS JO3BOJIAIOTH BUKOHATH BCl
3aBaaHHg jauceprarii. CTBOPEHO HAYKOBO OOIPYHTOBaHI IMiJXOAW JO BHOOpY
MPOEKTHUX PIMIEHb BIJHOBJICHHS 3pYHHOBAHUX TPAHCHIOPTHUX O0O’€KTIB Ta
BU3HAYEHO ONTUMAaJbHI METOAM MIJACUJIECHHS (PYHIAMEHTIB MOCTIB MiJ Yac ix
MacOBOTO BiJTHOBJICHHSI B YMOBaX YCKJIaJJHEHHS BUKOHAHHS POOIT BEIEHHIM O0HOBHUX
TIH.

HaykoBa HOBHM3HA MOJISITae y TOMY, L0 BIEpIIe HA0YIu OOTPYHTYBAHHS CXEMHU
TAMYACOBUX MOCTIB 13 3aCTOCYBaHHSM KOMOIHAIlli KOHCTPYKII 3 1HBEHTapHOTO
MOCTOBOT'O MaiiHa 3 BpaXyBaHHSM CTYNEHIO BIUIMBY OOMOBUX Jii PI3HOTO PIBHIO, L0
JIO3BOJIMJIO 3MCHIIUTH TEPMiH BHKOHAaHHS poOiT 10 2,3...2,5 pasiB. [loBenaeHo, 1o
HOBUH CrociO BIIHOBJIEHHS MOCTIB, SIKMil, Ha BIIMIHY BiJl ICHYIOUMX, OCHOBAaHUN Ha
MaKCUMaJbHOMY BHUKOPHMCTAHHI BUUIIJIMX KOHCTPYKIIIM Ha cTapiil oci 3 3a1y4eHHSIM
YIOCKOHAJIEHUX METOJIB MiJACWICHHS (YyHIAMEHTIB 1 BUKOPUCTAHHIM 1HBEHTApHUX
KOHCTPYKIIIH, J03BOJIsI€ 301IBIINTH JOMYCTUME CTaTUYHE HaBaHTakeHHsS Ha 20 % Bix

IIPOEKTHOTO.



Pe3ynbratu MOpPIBHSAJIBHOTO aHali3y 3acTOCYBAaHHS METOMAIB IMiJCHUJICHHS
dbyHIaMEHTIB MOCTIB, 3pYWHOBAaHMX BHACTIZOK BEACHHS OOMOBMX Miil mim yac ix
MacOBOTO BIJIHOBJICHHSI 13 BH3HAUEHHAM ONTUMAJIBHUX 1HXKEHEPHO-TEXHIYHUX
pillicHh 1 €KOHOMIYHUX ITOKa3HUKIB, TOBOJIATh BHUCOKHHA CTYIIHb BiIOBITHOCTI
PO3pOOJIEHUX TUCEPTAHTOM TEOPETUKO-TIPAKTUYHHUX IMOJIOKEHb METOMAIB MiJCUICHHS
byHIaMEHTIB I MOJANBIIOr0 YHOPMYBAHHS Ta CUCTEMHOTO 3aCTOCYBaHHS IS
BUPIIICHHS 3a7a4l TEXHIYHOTO MPUKPUTTS Ta BIIHOBJICHHS TPAHCIOPTHUX OO €KTIB
KPUTHYHOI 1HPPACTPYKTYPH.

Pexomenpamii poOOTH BHKOPUCTOBYIOTHCS CTPYKTYPHUMH MIAPO31IaMU
JlepxaBHOi cremianbHOI ciy:k0u TpaHcnopTy MiHicTepcTBa 000pOHH YKpaiHU Y
IpolLeci MNPOBEACHHA MPOEKTHO-BUIIYKYBAJIbHUX, BIAHOBIIOBAJbHUX POOIT Ha
3pyiHOBaHUX O00’€KTaX HAI[IOHAJIBHOI TPAHCHOPTHOI 1H(PACTPYKTYpH 3 METOIO
3a0e3MeUeHHsI BIAMOBIAHOTO PiBHS O€3MEeKU PyXy Ta iX TPUBAJIOT €KCILTyaTaIlii.

KnrouoBi cnoBa: (QyHIaMEHT MOCTy, METOAM MIiJCUJICHHS, MacoBe
BIJIHOBJICHHS1, OOMOBI /11, IHBEHTApH1 KOHCTPYKIii, TpPaHCIIOPTHA 1HQPaACTPyKTypa.
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ABSTRACT
Ihor Ostapenko. Improvement of the methods for strengthening bridge
foundations using inventory structures under hostilities. — Qualifying scientific work
on the rights of the manuscript.
The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 192 — Building Industry and Civil Engineering. — Ukrainian

State University of Science and Technologies, Dnipro, 2024.

The dissertation is dedicated to the improvement of methods of strengthening
the foundations of railway and road bridges, destroyed as a result of hostilities, during
their restoration, temporary and major repairs. The comparative analysis of
foundation strengthening methods is conceptually based on the systematization of
modern global and domestic experience in bridge construction and reconstruction, the
impact analysis of the consequences of hostilities and modern military conflicts on
the state of transport infrastructure, and the determination of optimal methods of
strengthening bridge foundations during their restoration. The author's analysis
contributed to the development of well-founded recommendations for the
implementation of construction work technology for strengthening the foundations of
bridges during their capital and temporary restoration in the conditions of hostilities.

The relevance of the study of determining the optimal methods of
strengthening the bridges foundations in the conditions of hostilities is due to the
presence of problems during the restoration of bridges destroyed as a result of the
full-scale armed aggression of the russian federation against Ukraine. The influence
of the constant threat of active hostilities, missile and bomb attacks, the activities of
sabotage groups, the impossibility due to the presence of constant risks and threats of
the restoration of transport infrastructure facilities by traditional methods determines
the need to adapt the methods of strengthening the foundations to the new economic
conditions of the country at war.

The basis of the comparative analysis is the unique Ukrainian experience for
mass restoration and ensuring the functioning of critical transport infrastructure in

conditions of constant hostilities, which requires systematization, synthesis of



damage factors influence on the state of bridge structures and comparison of the
obtained results to determine optimal design solutions. The aim of the dissertation is
to improve the methods of strengthening bridge foundations in the conditions of
hostilities with the use of inventory structures.

In order to achieve the goal, an analysis of the condition of the critical
infrastructure of the road transport complex of Ukraine, destroyed as a result of
hostilities on the territory of Ukraine during the Anti-terrorist operation in the
territory of Donetsk and Luhansk regions and repelling the full-scale armed
aggression of the Russian Federation against Ukraine (the Russian-Ukrainian war), as
well as methodological approaches to determining optimal technical and economic
solutions for bridge restoration was conducted.

The conclusions of the analysis demonstrate that the conducted studies of the
state of the road transport complex of Ukraine and ensuring its stable functioning in
the conditions of hostilities on the territory of the state with the development of
optimal recovery methods allow fulfilling all the tasks of the dissertation.
Scientifically based approaches to the selection of design solutions for the restoration
of destroyed transport objects have been created, and optimal methods of
strengthening the foundations of bridges during their mass restoration in the
conditions of work complications work due to hostilities have been determined.

The originality lies in the fact that for the first time the justification of the
schemes of temporary bridges were obtained using a combination of structures from
the inventory bridge assets, considering the degree of influence of hostilities of
various levels, which allowed to reduce the work completion time by 2.3 ... 2.5
times. It has been proven that a new method of restoring bridges, which, unlike the
existing ones, is based on the maximum use of surviving structures on the old axis
with the implementation of improved methods of foundations strengthening and the
use of inventory structures, allows to increase the static load capacity by 20 % from
the design one.

The results of a comparative analysis of the application of methods of
strengthening the bridges foundations destroyed as a result of hostilities during their

mass restoration with the determination of optimal engineering and technical



solutions and economic indicators prove a high degree of compliance with the
theoretical and practical provisions of the methods of strengthening foundations
developed by the doctoral student for further normalization and systematic
application for solving the problem of technical coverage and restoration of transport
objects of critical infrastructure.

The work’s recommendations are used by the structural units of the State
Special Service of Transport of the Ministry of Defense of Ukraine in the process of
conducting design and research as well as restoration works on destroyed objects of
the national transport infrastructure in order to ensure the appropriate level of traffic

safety and their long-term operation.

Keywords: bridge foundation, reinforcement methods, mass recovery,

hostilities, inventory structures, transport infrastructure



