O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0821U102465
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 22-10-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MipowmHuk Bitaniit AHaTOMi10BUY

2. Miroshnyk Vitalii A.

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop dinocodii

IIIu¢p HayKOBOi CHENiaIbHOCTI: 192

HasBa HayKOBOi cneniaJIbHOCTi: ByniBHMIITBO Ta IMBiJIbHA iHXXEHEPis
T'any3s / rany3i 3HaHb:

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH
Jara 3axmcry: 21-10-2021

CrneniaJbHICTh 32 OCBITOIO: MoCTH i TpaHCTIOPTHI TyHE

Micue p060TH 3,qo6yBaqa: ToBapucTBO 3 06MEXEHOIO BiAnosinanpHicTI0 "HaykoBo-BUpOOHUYE MiATIPUEMCTBO
"YKpTpaHcakan'

Kopg, 3a €IPIIOY: 32406215

Micue3HaxoaKeHHS: ByJ1. CBATOCINIaBa Xopobporo, 6yx. 44, k. 33,34,35,36,37,38, M. [IHinpo, [JHINpOBCHKUM P-

H., [JHinponeTpoBchKa 0671., 49000, YKpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO TPaHCIIOPTY Ta 3B'S13Ky YKpaiHU
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creliaai3oBaHOi BY€HOI pazu). 1O 08.820.011

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMIl HALIOHAILHMUIA YHIBEPCUTET 3aJli3HUYHOTO

TPaHCIIOPTY iMeHi akazeMika B. JlazapsHa
Kog, 3a €IPIIOY: 01116130

Micuesnaxo,zm(emm: ByJ. JlazapsHa, 6yz. 2, M. JlHinpo, JHinposcekuii p-H., [JHinponeTpoBchKa 0611., 49010,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BimomocTi Ipo nmigznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCHKMIA HAIliOHAILHUT YHIBEPCUTET 3aJli3HUIHOTO

TPaHCIOPTY iMeHi akazeMika B. JlazapsiHa

Kopg 3a €IPIIOY: 01116130

Micue3HaxoaKeHHS: ByJ. JlazapsHa, 6yn. 2, M. JlHinpo, JHinposcbkuil p-H., [lHinponeTpoBchKka 061, 49010,
YKpaina

dopma BiracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayK1 YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo gucepramniio
MoBga guceprariii:

Koau TeMaTHYHHX PYOPHK: 67.13.27, 67.21.17
Tema guceprauii:

1. KepyBaHH4 HarpykeHO-Ae(OpMOBaHUM CTaHOM BEPTHUKAJIbHUX BUPOOOK IIpY 3aCTOCYBaHHI Pi3HUX BUIB

KpinsjeHHs

2. Controlling of stress-strain state of vertical excavations using different types of lining

Pedepar:

1. Inceprauis npucesyeHa po3po61i HayKOBOi ifiei KepyBaHHS HANIPY>KeHO-Ae()OPMOBAHUM CTAHOM BEPTUKAIbHOI
BHUPOOKY, IIPECTaBIEHO] B POOOTI IaXTHUM CTOBOYPOM METPOIIOJliTeHy. KepyBaHHS KOHLEINITyalbHO PO3yMi€ThCs
SIK MOJKJIMBICTb IIPOTHO3YBaHHS 3MiHU HaNpy>keHb i fedopMaliiil CUCTEMU «TUMYacOBe KPilJIeHHs — OlpaBa -

OTOYYIOUMI MACUB» IIPU 3MiHi BUJIiB KPilJIEHHs1. AKTYyaJIbHICTb JOCIIXEHD B L1iil 0671aCTi 00yMOBJIeHA TOTPEOOI0



HAYKOBOT'O OOI'PYHTYBAHHS MIapaMeTPiB BEPTUKAIbHUX BUPOOOK (LIaXTHUX CTOBOYPIB) IpU 36i/bIIE€HH] 06CATiB
nigzemMHoro OyniBHULITBA, 30KpeMa METPOIOoJIiTeHiB B Mictax JHinpi Ta Kuesi. [Ipoiec kepyBaHHS HallpyXeHO~
Ie(pOpMOBAHOTO CTaHy BEpPTUKAJIbHOI BUPOOKY Peasli3yeThCsl LIJISIXOM y3arajbHEeHHS Pe3yJbTaTiB YMCeIbHOIO
aHaJli3y pi3HUX CTaHIB B IPOLIECi 3aMOPOKYBAaHHS IPYHTIB 200 CTBOPEHHS OTOPOKEHHS 3 OyPOCIYHUX Majb Ta iX
NOJAJIbIIOI eKCTpanossLii Ha pi3Hi BapiaHTH po60TH BEPTUKAIbHOI BUPOOKU. OCHOBOIO KEPYBAHHS €
3aKOHOMIPHOCTI Hanpy>keHO-11e(OPMOBAHOTO CTaHy KOHCTPYKIi aXTHOrO CTOBOYPY, a iX IOIIYK € METOIO
IyceprauiiHoi po6otu. 1714 ii JoCsITHeHHS B UcepTaliiiHiil po60Ti IPOBEAEHO aHai3 CTaHy JOCIIiIKEeHb,
po3rIsIHYTO crienudiky 6yAiBHUITBA METPOIIOJITEHIB B YKpaiHi Ta 0COGIMBOCTI aHAIITUYHOTO,
€KCIIEPMMEHTAJIbHOT'O Ta YMCEJILHOTO MiIX0iB 10 MOUIYKY 3aKOHOMIpHOCTE! HalpyXeHb Ta Jedopmariiii
BEPTUKAIbHUX BUPOOOK. Ha OCHOBI pe3ysibTaTiB KpUTUYHOTO aHaji3y 0OpaHO YMCeNbHUM MifXif SK TaKUH, 1o
HaMOi/IbII aN€KBAaTHUM [JIs1 IOLIYKY 3aKOHOMiPHOCTEN HaNpyXeHO-Ae()OPMOBAHOro cTaHy. CTBOPEHO CKiHYE€HHO-
eJIeMEeHTHi MOJieJli IaXTHUX CTOBOYPIB, 10 CIIOPYIKYIOThCS Mif 9ac 6yniBHUITBA JHIIPOBChKOro Ta KuiBCchKoro
METPOIIOJIiTEeHiB, KOJKHA 3 SIKUX JI03BOJIMJIA BapiloBaTU BUIY ONPaBHU (3a71i300€TOHHI 6J10KU, TIOOIHTY 3 CipOro 4aByHY
Ta TIOOIHTY 3 MOAU(IKOBAHOrO CipOro 4aByHY), fiameTp 6YpOCIiUHUX Majib Ta BJIACTUBOCTI IPYHTY NIPU Pi3HUX
TeMIepaTrypax. Ha 0CHOBi CTBOpEHMX CKiH4YEHHO-€JIEMEHTHUX MOJIeJIel IPOBEIEHO YUCEJIbHMI aHaJIi3 IaXTHOTO
CTOBOYpY, 3aKpiIlJIeHOro 6YpoCiuHNMM MasiIMHU i3 Bapialielo ix niameTpy. 3a pe3ysbTaTamMu aHaslidy Blieplie
OTPUMAaHO 3aKOHOMIpHOCTI repeMilieHb Ta CuioBUX GaKkTOPiB i3 BUCOKUM piBHEM anpokcumaliii (R2=0,992...0,999),
SKi € IOJIIHOMaMU IPYroro MopsaKy, OKpPiM 3aKOHOMIPHOCTI 3rMHaJIbHUX MOMEHTIB I10 Oci X, 1m0 € JiHilHolo. 11i
3aKOHOMIPHOCTI XapaKTepu3yI0Th HAyKOBY HOBU3HY AMcCepTaLiliHOI poO60TH. B X0/1i reofie3M4HOro MOHITOPHUHTY IIif,
yac 6yZiBHUITBA BEPTUKAJIbHMX BUPOOOK [IHIIPOBCHKOIO METPOIOJIiTEHY OyJIY BUMipSIHi TOPM30OHTaIbHI Ta
BEpPTHKAJIbHI Aedopmallii oripaBu cToBOypa N2 16-6ic, 3HaueHHS sSKUX gocsaranu 1...2 mm. [TopiBHSIHHS LUX JaHUX
CBiZJYMTD IIPO CIIiBNAJiHHA i3 TOPU30HTAIbHUMU Ae(OopMallisiMi, OTPMMaHUMU B XOZi YMCEJIbHOTO aHali3y CTOBOypa
N¢ 16-6ic, B skoMy nedopmariii cknanaoTs 1...2 MM, i3 MAKCUMaJIbHUM 3Ha4eHHSIM 2,57 MM B o671acTi 7-9
3aJ1i306€TOHHMX IIOSICIB OIIpaBU MAaXTHOIO CTOBOYPY. 3a JOIOMOIOI0 CTBOPEHUX CKiIHYEHHO-eJIEMEHTHUX Mojieslel
BIIE€plIEe OTPMMAHO 3aKOHOMiPHOCTI KOMIIOHEHT HAaIIPy’KE€HOTO CTaHy Bill MOAYJISI IPY>KHOCTI 3aMOPO>KEHOTO I'PYHTY
Ta MOZYJISI [IPY>KHOCTI ONPaBU IAXTHOTO CTOBOYPY, IO € MOJIiIHOMaMu JIPYroro CTyINeHs i3 BUCOKUM piBHEM
anpokcumarii (R2=0,964...0,999). OTprumani 3aKOHOMIPHOCTI CKJ1a4al0Th HAYKOBY HOBU3HY AMCEPTALiliHOI pOOOTH.
[To6GymoBaHO IPOCTOPOBI [1OBEPXHI, SIKi, IPU pillleHH] NpsiMOi a0 3BOPOTHOI 33/a4, JO3BOJISIIOTh KEPYBaTH
HaIpPYy>KeHO-1e(POPMOBAHMM CTAaHOM OIIPaBU BEPTUKAJIIbHOI BUPOOKY, 10 CKJIa/la€ MPAKTUYHE 3HAYEHHS
IycepTauiiHoi poboTy. B Xozi 4ncespHOro aHai3y OTPMMaHO 3aKOHOMIPHOCTI HaIllpy>KeHOT'O CTaHy BEPTUKAJIbHOI
BHMPOOKU TPV NIOPYLIEHHI TEXHOJIOri 3aMOPO>XKyBaHHSI I'PYHTY, SKi CBi4aTh, 110 MPOL,eCH HEPiBHOMIPHOTO
3aMOPOKYBaHHS 200 PO3MOPO>KYBaHHS 301/IbIIYIOTh HAIIPY>KEHHS B onpasi B 1,1...1,5 pa3u, ToMy iX CJliJ BpaXxOByBaTH

IIpYU TPOEKTYBAHHI BEPTUKAJIbBHUX BUPOOOK.

2. The dissertation is devoted to the development of the scientific idea of controlling the stress-strain state of
vertical excavation (hoisting shaft). Controlling is conceptually understood as the ability to predict changes in
stresses and strains of the system "temporary fastening - lining - the surrounding array" when changing the types
of lining. The relevance of research in this area is justified by the need for scientific substantiation of the
parameters of construction of vertical excavations (hoisting shaft) with increasing volumes of underground
construction, including metro in the Dnipro and Kyiv. The process of controlling the stress-strain state of vertical
excavation is realized by generalizing the results of numerical analysis of different states in the process of soil
freezing or creating a construction of bored secant piles and their subsequent extrapolation to different variants of
vertical excavation. The basis of controlling is the regularities of the stress-strain state of the hoisting shaft
structure, and the search for them is the purpose of the dissertation. To achieve this, the dissertation analyzes the
state of research, considers the specifics of the construction of metro in Ukraine and the features of analytical,
experimental and numerical approaches to finding regularities of stresses and strains of vertical excavations.
Based on the results of critical analysis, the numerical approach was chosen as the one that is most adequate for
finding the regularities of the stress-strain state. Finite-element models of hoisting shafts being constructed
during the construction of the Dnipro and Kyiv metro were created, each allowing to vary the types of linings



(reinforced concrete blocks, tubes made of gray cast iron and tubes made of modified gray cast iron), diameter of
bored secant piles and different temperature properties. On the basis of the created finite-element models the
numerical analysis of the mine shaft fixed by bored secant piles with variation of their diameter was carried out.
According to the results of the analysis, for the first time regularities of displacements and force factors with a
high level of approximation (R2 = 0.992 ... 0.999) are obtained, which are second-order polynomials, except for the
regularity of bending moments along the X axis, which is linear. These regularities characterize the scientific
novelty of the dissertation. During geodetic monitoring of the vertical excavations construction of the Dnipro
metro horizontal and vertical deformations of the lining of hoisting shaft 16-bis were measured, the values of
which reached 1... 2 mm. Comparison of these data indicates a match with the horizontal deformations obtained
during the numerical analysis of the hoisting shaft N2 16-bis, in which the deformations are 1...2 mm, with a
maximum value of 2.57 mm in the area of reinforced concrete belts No 7-9. Using the created finite element
models, for the first time the regularities of the stress state components from the modulus of elasticity of frozen
soil and the modulus of elasticity of the lining of hoisting shaft were obtained, which are polynomials of the second
degree with a high level of approximation (R2 = 0.964 ... 0.999). The obtained regularities constitute the scientific
novelty of the dissertation. Spatial surfaces are constructed, which, when solving direct or inverse problems, allow
to control the stress-strain state of the lining of vertical excavation, which is the practical significance of the
dissertation. During numerical analysis, the regularities of the stress state of vertical excavation in violation of soil
freezing technology are obtained, which show that the processes of uneven freezing or thawing increase the stress
in the lining by 1.1.... 1.5 times, so they should be considered when designing vertical excavations.
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