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Pedepar/anoTamis:

1. Inceprauis [13p06u M. B. Ha TemMy «YL,OCKOHAJIEHHS TEXHOJIOTI] 3aKPillJIEHHS YKOCIB Kap'epiB 3 BUJOOYTKY ITyXKUX
ripCbKUX NOPiJ» NOJAETHCS HA 300YTTSI HAYKOBOTO CTYIEHs AoKTopa dinocodii 3a cnenianpHicTio 184 «'ipHULITBO»
(rasy3p 3HaHb 18 «BUpPOOGHUIITBO Ta TEXHOJIOTI») i BUKOHaHa B HaljioHaslbHOMY TeXHIYHOMY YHiBepcuTeTi YKpaiHu
«KIII imeni Irops CikopCbKOT0». AKTYasIbHICTh TEMU 3yMOBJIEHA YCKIAAHEHHSIM IPHUYO-TE0JIOTIYHUX YMOB
PO3pOOKY pOIOBUI OYAiBEIbHOI CHPOBUHU BiIKPUTUM CIIOCOOOM, @ TaKOXX KOHLEHTPAIi€l0 TipHUYNX POOIT B
o6MexXeHOMY (PPOHTI BUAOOYTKY, 110 XapaKTEPHO 171l CY4aCHOTO CTaHy ripHU4Y000yBHOI ramysi. le nigsuirye
PHU3MK BTPaTU CTiMKOCTI YKOCIB yCTYIIB i 60pTiB Kap'epiB, 110 6e3l1ocepesHbO BILJIMBA€E HA O6€3I1eKy BeIeHHS
ripHMYMX POOIT, TOBHOTY BUJIYYEHHS 3a1aCiB KOPUCHOI KOMAJIMHU Ta TEXHIKO-€KOHOMIUHi IOKa3HUKMU MiJIIPUEMCTB.
HepnoctarHs a6o HagMipHa KPYTH3HA YKOCIB MPU3BOJMTH BiANOBIZHO a60 40 3pOCTaHHS 06CSTiB pO3KPUBHUX POOIT,
abo 10 PO3BUTKY 3CYBHUX IIPOLECIB i BTpaT KOPUCHOI KONAJIMHYU B 60pTax Kap' epy, 110 OOYMOBJIIOE IIOTPEOY y



HAyKOBO OOI'PYHTOBAHOMY MiXOi 10 iX MPOEKTYBaHHS Ta iH)KEHEPHOTO 3aKpillJieHHs. MeTo0 JOCTiIKeHHS €
yIOCKOHAJIEHHS TeXHOJIOTi 3aKpiIlJIeHHs YKOCIB Kap’epiB 3 BUZOOYTKY MYXKUX TPChbKUX MOPiT, LIJISIXOM KOMILJIEKCHOI
OLIiHKM HaNpy>KeHO-1e(pOPMOBAHOT'O CTaHy IIPUOOPTOBOIO MACUBY Ta IiJJBUIEHHS JOCTOBIPHOCT] BU3HAYEHHS
KoeilieHTa CTIIKOCTI Ha BCiX eTanax MPOeKTyBaHHS i eKCIUTyaTallii 3aXMCHUX KOHCTPYKLiil. OG'€KT LOCTiIKEHHS —
npouecy gedopMyBaHHS Ta pyMHYBaHHS IPHOOPTOBOrO MacUBY Kap'epiB y MyXKUX ripCcbKuX nopogax. [lpenmer
TOCIIIPKEHHS — 3aKOHOMIPHOCTI 3MiHHU CTIMKOCTi YKOCIB Ta IapaMeTPH iX 3aKpiIlJIEHHH i3 3aCTOCYBaHHIM
YTPUMYIOUMX KOHCTPYKIIi# Ta CYy4aCHUX METOiB YMCEIbHOTO MOJIEJIIOBaHHS. Y POOOTI BUKOPUCTAaHO KOMILJIEKC
METO/iB OCJiTIKEHHS, 1110 BKJIIOYA€E aHai3 i y3araJbHEeHHS HayKOBO-TEXHIUHUX JKEpeJsl, METOAU TPaHUYHOI
piBHOBaru, MeTo[ rpadiyHuX MOOYI0B, FEOCTATUCTUYHE Ta T€ONIPOCTOPOBE MOJEJIIOBAHHS, YNCEIbHE MOIEIOBAaHHS
HaIpyXKeHo-1e()OPMOBAHOI0 CTaHy ripCbKOT0 MAaCcHUBY i3 3aCTOCYBaHHSIM ITporpaMHux KomIlnekcis Slide ta PLAXIS
3D, a TaKOX TEXHIKO-€KOHOMIUHMI aHaJli3 e(PeKTUBHOCTI 3alIpPONIOHOBAHMX iH)KEHEPHUX pillleHb. HaykoBa HOBU3HA
II0JIITa€ y TAKOMY: - BIIEpLIe BCTAHOBJIEHO 3aKOHOMiPHOCTI BIUIMBY OUCKPETHU3allii 3CYyBHOTO KJIMHY Ha KoeillieHT
CTIilIKOCTI yKOCY, 1110 [103BOJISI€ KiJIbKiCHO OLIiHIOBATU MTOXUOKY MeToAy rpadivHuX OOYA0B Ta MifBUIIYBATU TOYHICTb
iH)XeHepHUX PO3PaxyHKiB; - yIOCKOHaJIEHO METOJVKY BU3HAYEHHSI CTilIKOCTi YKOCIB MIJIIXOM MO€IHAHHS
rpadiyHOro MeToay 3 KIIaCMYHUMU METOIaMu IpaHnydHoi piBHOBaru (Bishop, Janbu, Spencer), mo 3a6e3neuye
[iABUILEHHS TOCTOBIPHOCTI pe3yJbTaTiB OLiHIOBAHHS CTIMKOCTi IPUOOPTOBOrO MaCUBY; ~ BCTAHOBJIEHO 3aJI€5KHOCTI
KoediljieHTa CTIIKOCTi Bifi reOMETPUYHUX [1apaMETPIB YKOCY Ta IIPOCTOPOBOrO PO3TAIIYBaHHS YTPUMYIOUUX
KOHCTPYKLIi#, SIKi NI TBEpIyKEH] pe3yibTaTaMy YACEJIbHOTO MOJEJIIOBAHHS; - OTPMMAHO HOBI AaHi Moo
ocobamBocTel GOpMyBaHHS HANIPYXKeHO-1e(HOPMOBAHOTO CTaHy NPUOOPTOBOTO MACUBY IIPH [Iii 30BHILIHIX
HaBaHTa)KeHb Bifl TEXHOJIOTIYHOI'O aBTOTPAHCIIOPTY; - YIOCKOHAJIEHO METOIUKY PO3PaXyHKy OYpPOHaOMBHUX IaJb SIK
€JIEMEHTIB YTPUMYIOUMX KOHCTPYKIiN 13 BpaXyBaHHAM CIIiJIbHOI [Iii TOPU30OHTAIbHAX HABAHTAKEHD i 3TMHAJIBHUX
MOMEHTIB BiJ] MOXKJIUBUX 3CYBHUX ITPOLIECIB; - BCTAHOBJIEHO €(PEKTUBHICTb KOMOIHOBAaHUX CUCTEM 3aKpillJIeHHS
YKOCIB, 110 BKJIIOYAIOTh 6YPOHAOMBHI I1aJli Ta 'PYHTOBI aHKePY, SIKi 3a6e3I1e4yI0Th iCTOTHE MMiABUILEHHS CTIKOCTI
IpuOOPTOBOro MacuBy. [IpakTUyHe 3HAUYEHHSI PEe3yJIbTATIB [10J1sIrae y pO3pO0JIeHHI iH)KeHEePHUX PillleHb i
METOJMYHUX MiAXOMiB [ MPOEKTYBAaHHS Ta eKCIUlyaTallii Kap'epiB 3 BUIOOYTKY IyXKUX MiPChKUX N1OPif. 30Kpema: -
CTBOPEHO LUPOBY reoNpoCTOPOBY Mozesb CHXiBCHKOrO POJOBUIIA KBAPIOBUX ITiCKIB, SIKa JO3BOJINIIA
ONTUMI3yBaTU HaIlpSIM PO3BUTKY FiPHUYUX POOIT Ta OOIPYHTYBaTH CIIiBBiJHOLIEHHS PO3KPUBY i KOPUCHOI KONAJIMHUY;
- YIOCKOHAJIEHO METOAMKY PO3PaxyHKy YTPUMYIOUUX KOHCTPYKLii 3 0ypOHAOMBHUX I1ajlb, 1O iJBUIIY€E TOYHICTh
IIPOEKTYBaHHS Ta PiBeHb 6e3MeKy ripHUINX PobiT; - BUKOHAHO YMCEeJIbHE MOJIE/IIOBaHHS CTIMKOCTi 60pTa Kap'epa
IIpu [ii 1O0ZATKOBMX HaBaHTaXEHb, 32 PE3YyJIbTATaMU SIKOT0 OOI'PYHTOBAHO pallioOHaJIbHI BapiaHTH MO0 iH)KeHEepHOTo
yKpinseHHsa. OCHOBHI pe3yJbTaTy AOCIiIPKEHHS [IOJIAraloTh Y BCTAHOBJIEHHI 3aKOHOMIPHOCTEN BILJIUBY
reOMETPUYHHUX, (Pi3UKO-MEXaHIYHUX i TEXHOJIOTIYHMX (PAKTOPIB Ha CTIMKICTh YKOCIB Kap'epiB. [loBeneHo, 1o
TPaOULiiiHI MeTOIM TPaHNYHOI PiBHOBArM He 3aBXKAu 3206€3I1e4YyI0Th OCTATHIO TOYHICTh OL[iHKY, TOA] K YKCeJIbHe
MmogeoBaHHs B PLAXIS 3D neMoHCTpye BUCOKY Y3ro[KeHiCTb i3 MoangikoBaHUM rpadiuHiM METOJIOM 32 YMOB
KOPEKTHOI AMCKpeTH3allii 3CyBHOTO KJIMHY. BCTaHOBJIEHO, 1110 iCHY€E ONTUMaJIbHE [IPOCTOPOBE I10JI0KEHHS
OypOHAOUBHUX I1aJlb, IPU SIKOMY IOCSITAETHCSI MAKCUMaJIbHE MiABUIEHHS KoedillieHTa cTilKkoCTi ykocy. [TokazaHo
eeKTUBHICTb 3aCTOCYBaHHS KOMOIHOBAaHUX CUCTEM 3aKPiIJIeHHS /J1s1 3HIKEHHS PU3UKY PO3BUTKY 3CYBHUX
npolieciB y IpubopTOBil 30Hi Kap’'epiB. Kito4yoBi cyioBa: Kap'ep, yxKi ripcbKi NopoAu, CTilKiCTh YKOCIB, KoedilieHT
CTIilIKOCTi, HanIpy>keHO-1e(OPMOBaHUI CTaH, 0ypOHAOMBHI N1aJli, [PYHTOBI aHKEPHU, FT€OIIPOCTOPOBE MOJEIOBAHHS,
Slide, PLAXIS 3D.

2. The dissertation by M. V. Dzoba entitled “Improvement of slope stabilization methods in open-pit mining of
unconsolidated deposits” is submitted for the degree of Doctor of Philosophy in Specialty 184 “Mining” (Field of
Knowledge 18 “Production and Technologies”) and was completed at the National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”. The relevance of the research is determined by the increasing
complexity of mining and geological conditions in open-pit mining of unconsolidated deposits, as well as by the
concentration of mining operations within limited working areas. These factors increase the risk of slope
instability, directly affecting mining safety, resource recovery, and the technical and economic performance of
mining enterprises. Therefore, the development of reliable approaches to slope design and stabilization is an



important scientific and practical task. The aim of the research is to improve slope stabilization methods in open-
pit mining of unconsolidated deposits by comprehensively assessing the stress-strain state of the pit wall rock
mass and enhancing the reliability of factor-of-safety evaluation during the design and operation of retaining
structures. The object of research is the deformation and failure processes occurring in pit wall rock masses
composed of unconsolidated materials. The subject of research is the patterns of slope stability variation and the
parameters of slope reinforcement using retaining structures and modern numerical modeling methods. The study
employed a combination of scientific and engineering methods, including literature analysis, limit equilibrium
methods, the graphical construction method, geostatistical and geospatial modeling, numerical modeling of the
stress-strain state of rock masses using Slide and PLAXIS 3D software, and technical-economic analysis. The
scientific novelty of the research consists of the following: - for the first time, the influence of landslide wedge
discretization on the factor of safety has been established, making it possible to assess the error of the graphical
method and improve calculation accuracy; — the methodology for slope stability assessment has been improved by
integrating the graphical method with classical limit equilibrium methods (Bishop, Janbu, and Spencer); -
relationships between the factor of safety, slope geometry, and the location of retaining structures have been
established and confirmed through numerical modeling; - new data have been obtained on the formation of the
stress-strain state of pit wall rock masses under additional loads from mining vehicles; - the design methodology
for bored pile retaining structures has been improved by considering the combined action of horizontal forces and
bending moments caused by potential landslides; - the effectiveness of combined stabilization systems using
bored piles and ground anchors has been demonstrated. The practical significance of the obtained results lies in
the development of engineering solutions and methodological approaches for the design and operation of open-pit
mines developing unconsolidated deposits. In particular: - a digital geospatial model of the Sykhiv quartz sand
deposit was developed to optimize mine development and evaluate stripping and mineral reserves; - the design
methodology for bored pile retaining structures was improved, increasing both calculation accuracy and
operational safety; - numerical modeling of pit wall stability under additional external loading was performed,
providing a basis for selecting effective reinforcement solutions. The research established the influence of
geometric, geomechanical, and technological factors on slope stability. The results demonstrate that conventional
limit equilibrium methods do not always provide sufficient accuracy, whereas PLAXIS 3D numerical modeling
shows good agreement with the modified graphical method when an appropriate landslide wedge discretization
scheme is applied. An optimal location of bored piles was identified, providing the maximum increase in the factor
of safety. The effectiveness of combined stabilization systems in reducing landslide risks within pit wall zones was
also confirmed. Keywords: open-pit mining, unconsolidated deposits, slope stability, factor of safety, stress-strain
state, bored piles, ground anchors, geospatial modeling, Slide, PLAXIS 3D.
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Cikopcokoro, Bun-Bo ,ITomitexnika”, 2025. - C. 202-207.

¢ J13b06a M.B. Po3po6ka 3axvCHUX KOHCTPYKLil 117151 3a6e31e4eHHs CTiliKoCTi 60pTa Kap'epa IpH Aii Ha HbOTro
I0JIaTKOBOTO HaBaHTaxkeHHs1 / M.B. [13b06a, O.0. @posos // MaTepianu MixKHapOgHOI HAYKOBO-TEXHIYHO]
KoH(pepeHLii «Cy4acHUI CTaH i N€PCIEKTUBY PO3BUTKY reoTexHiuHoi inkeHepii. GEO-25» - [En. pecypc]. -
Kuis: KI1I im. Irops Cikopcekoro, 2025. - C.111-115.

¢ JI3b06a M.B. CTBOpeHHS 11U POBUX MOJiesIell POIOBUIL, KOPUCHUX KOIIAJIMH 33 JOIIOMOT0IO T€0JIOTiYHOi
reoindopmaniitnoi cucremu SURFER-3D / M.B. [I13b06a, T.B. Kocenko, O.0.®posos // Tesu 111
BceykpaiHchKOi HAyKOBO-TIpakTUYHOI KOHPepeHLii «CydacHi mpobaeMu ripHULITBaA Ta OyAiBHULTBA», 20

nucronana 2025 poky. Xutomup: )Kuromupcska nosirextika, 2025. - C. 33-35.
HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILis: aHasitnaui MaTepianu
ComniasibHO-€KOHOMIYHA CIPSIMOBAHICTb: 6e3reKa ripHnanx podit

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTaLii: [liaHyeTbCs 10 BIPOBAIKEHHS

3B's130K 3 HAYKOBUMH TeMaMH: 01150005398

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. ®ponos Onexcannp OsekcaHApOBUY

2. Oleksandr O. Frolov

KBasigikanis: x. 1. 1., nou,, 05.15.03
Imentudikarop ORCID ID: 0000-0001-8053-2653
JonaTkoBa iHdopmanist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHmil yHiBepcuTeT Ykpainu "KuiBchKuit

noJliTexXHiYHMiA iHCTUTYT iMeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoO KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiilfiHHX ONOHEHTIB Ta PELeH3€HTIB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. llnanak Bosnopumup OsiekcaHapoBuy

2. Volodymyr O. Shlapak

KBasigikanis: . t. u., gom., 05.15.03

Inentudikarop ORCID ID: 0000-0002-4183-1922

JoparkoBa indpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [lepkasHuii yHiBepcuTeT "YKUTOMUPCHKA O TEXHIKA"
Kopg 3a €IPIIOY: 05407870

Micuesﬂaxo,rm(eHHﬂ: ByJ1. UynHiBceka, Kutomup, JKuromupcebkuii p-H., 10005, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: 04r5xzk86

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Jlynenko Ceprint OsiekcaHIpOBUY
2. Serhii O. Lutsenko

KBasigikanis: . t. u., gou., 05.15.03

Imentudikarop ORCID ID: 0000-0002-5992-3622

JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: KpuBopisbkuii Hal[ioHaIbHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 37664469

Micue3Haxoa>KeHHS: yi. Biranis Marycesuua, Kpusnii Pir, Kpuopisbkuii p-H., 50027, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTn

BiacHe IIpizBuie Im'sa ITo-6aTbKOBI:
1. lllafimenpka JlroboB BajieHTHHIBHA

2. Liubov V. Shaidetska

KBasigikamis: . r. u., gou., 05.15.09
InenTudikarop ORCID ID: 0000-0002-6593-0255

HoparkoBa indopmamist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. 'an AHaTosin JleoHiZOBUY

2. Anatolii L. Han

KBasigikamis: . t. u., gou., 05.15.09
Inentudikarop ORCID ID: 0000-0003-0832-1338
JoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHmil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuis, 03056, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoOMOCTi
Biacue IpizBume Im's I1o-6aTbKOBI 3yescbka Harass BasnepiisHa

TOJIOBH pajgu

BiacHe IpizBuie Im's I1o-6aThKOBI 3yescbka Haranis Banepiisa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizaasHMIL 32 HiATOTOBKY Azbo6a Makcum Basmosud
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTtosiiBHA

OisSIIBHOCTI




