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Pedepar/anoTamis:

1. lucepraris npucBsYeHa BUPIIIEHHIO HAYKOBOI 33/1a4i BU3HAYEHHS MIIJHOCTI Ta CTiKOCTi MOTEHIITHO
3CYBOHE0E3NEeYHNX CXUiB M. JIHiIIpa Ta 0OrpyHTyBaHHS IXHbOTO MifiCUJIEHHS OyPOiH €KLiMHUMU NaNIMu. 175
IOCSITHEHHS METU JYCEPTalifHOi po60oTH OyB IPOBELEHUI aHAJII3 ITPOLIECIB 3CYyBOYTBOPEHHS B YKpaiHi Ta MicCTi
JHINpi, KOTpUM CBigYUTL IIPO Te, 110 BKA3aHA 337,a4a € aKTyaybHOKW. OTpUMaHi pe3ysbTaTh KPUTUYHOTO aHAJII3y
METO/IiB BU3HAYEHHS CTIMKOCTi CXUJIIB i YKOCIB CBif4aTh PO Te, O iXHE PI3BHOMAHITTS HE OTPUMAJIO AOCTATHBOTO
TEOPETUYHOrO y3arajbHeHHs. [1py oMy HallepeKTUBHILIMM /1711 BUKOHAHHS 3aBJlaHb BU3HAUEHHSI CTIMKOCTI
BM3HAY€HO aHAJITUYHUN MifAXiA, a 1715 BUBHAYEHHS MilJTHOCTI — YMCebHUMN, KOTPUI 6a3y€eThCsl Ha 3aCTOCYBaHHI
METO[ly CKiHYE€HHUX ejleMeHTiB B KoMmIuiekci SCAD. B pamkax aHasliTUMHOrO HifAxoLy Ha OCHOBI AudepeHinHNX
PiBHSIHB IIPOLIECY 3CYBOYTBOPEHHS 3alIpOIIOHOBAHO BU3HAYEHHS KoeillieHTy CTIfKOCTi 1J151 OGHOPIJHUX CXWUJIiB Ta
CXWJIIB 3 ypaxXyBaHHSIM HasIBHOI MilJHOi OCHOBHU (30HM BUBITPIOBAHHS IPAHITY), IPYU LIbOMY Take KOPUTYBaHHS €
[IOJAJIbIIMM PO3BUTKOM TEOPii rpaHMYHOI piBHOBaru. Cilif, BigMITUTH, 10 TAKUIA METOLOJIOTTYHUN KPOK 3MEHIIYE

KoediuieHT crifikocTi B 1,2...1,6 pa3u, TO6TO BUMarae NpUMHSTTS pillleHHs W00 HifcuieHHs cxuity. Ha ocHOBI



aQHaJIITUYHUX METOIB aHaJi3y CTIMKOCTI, peasizoBaHux B rporpami YKIC, BUKOHaHI pO3paxyHKU PeasbHOTO CXUILY
M. [lHinpo no Bys. KpuBopi3pKa 3 aBTOMAaTUYHMM BU3HAUYEHHSM IIaPaMETPY 3aK0J1y, i3 3aJaHUM 3HAYEHHSIM 3aKOJTy
0,5 M Ta 3 miAHATTSIM PiBHS I'PYHTOBUX BOJ, Ha 6,2 meTpH (3 73,8 M i 1o 80 M). B xopi bOro fOCHiIKEHHS BIeplie
BCTAHOBJIEHO, 10 Y BUIIQAKY I10SIBU 3aKOJIy 3HAaY€HHS PO3Pax0BAaHOro Koe@illieHTa CTiIKOCTI 30i1bIIy€eThCS, TOOTO
MOJKHA CBiIYMTH, 110 HAABHICTb 3aKOJIy € He IIPUYMHOIO YTBOPEHHS 3CYBY, a 1OT0 HACiAKOM. Briepiie Ha OCHOBI
OTPUMAaHUX Pe3yJbTaTiB aHAJITUYHOTO JLOCIII)KEHHSI CTIIKOCTI NOTEHLiiHO 3CyBOHE6E3I1eYHOr0 CXUITy i3
IiABUILIEHHSIM PiBHSI [PYHTOBUX BOJ, BCTAHOBJIEHO, 110 iCHY€ KPUTUYHA BMCOTA PiBHS [PYHTOBUX BOJ, IPU
IOCATHEHHS KOi KoedilieHT 3anacy CTiMKOCTi Cxuty pi3Ko 3MEHIIYEThCS, a TIMOMHA 3aK0JTy 3HAYHO 361/IbIIyEThCS.
B nporpamuomy kommiekci SCAD Ha 0CHOBi 06’€MHUX CKIHUEHHUX €JIEMEHTIB PO3p06JI€HO IIPOCTOPOBY CKIHUEHHO-
€JIEMEHTHY MOJIEJIb, B SKill BiloOpaXkeHO peasibHy reoJioriyHy ¢popmaliito 06’ekTy 110 Bys. Kpusopizbka. OTprumani 3
IOTIOMOTOIO Liiei MOJIeJli pe3yJIbTaTi HAIPY>KeHO-1e(OPMOBAHOTO CTAHYy € €TaJIOHHVUMU [J151 [IOPiBHSHHS 3
pe3yJibTaTaMy OOIPYHTYBaHHS MiJCUJIEHHS 3CyBOHEOE3IIEYHOr0 cxuly. Ha OCHOBI OTpMMaHUX pe3ysIbTaTiB
YUCEeJIbHOTO aHasli3y Ta JOCiIKeHHs Hallpy>KeHO-Ae(OpMOBaHOrO CTaHy IIPOBEAEHO OOIPYHTYBaHHS IiZICUIEHOTO
OypoiH'eKLiTHUMU NaNIMM CXUJIY 3 YpaxXyBaHHSIM Bapiallii ixHboro po3srairysaHHs. Briepiue 1j1s1 IOTEHLUiIHO
HeOE3MEeYHOro CXUJIy Ha OCHOBI 3aKOHOMIPHOCTEN PO3MOAiNy HAallpyXeHO-Ae()OPMOBAHOIO CTaHy IpU Bapialiii
po3TallyBaHHs OypoiH'eKLiliHO] Maji BU3HAaYeHO, 10 BapiaHTaMy, sIKi e(DeKTHBHO 3MEHIIYIOTh iIHTEHCUBHICTh

HaIpy>XeHb I IEBHOIO MipOI0 NepeMillleHb, € pO3TalllyBaHHS Nepe[, OPiBKOIO Ta B MiJIOIIBI CXUITY.

2. The dissertation is devoted to solving the scientific problem of determining the strength and stability of
potentially landslide-prone slopes of Dnipro and substantiating their reinforcement with jet-grouting piles. To
achieve the goal of the dissertation, an analysis of landslide formation processes in Ukraine and Dnipro was
conducted, which indicates that the specified problem is relevant. The results of the critical analysis of methods
for determining the stability of slopes indicate that their diversity has not received sufficient theoretical
generalization. At the same time, the most effective for performing tasks of determining stability is the analytical
approach, and for determining strength is the numerical one, which is based on the application of the finite
element method in the SCAD complex. Within the framework of the analytical approach based on differential
equations of the landslide formation process, it is proposed to determine the stability coefficient for homogeneous
slopes and slopes taking into account the existing solid base (granite weathering zone), while such an adjustment is
a further development of the theory of limit equilibrium. It should be noted that such a methodological step
reduces the stability coefficient by 1.2 ... 1.6 times, i.e., requires a decision to strengthen the slope. Based on the
analytical methods of stability analysis implemented in the UKIS program, calculations of the real slope of Dnipro
along Kryvorizka Street were performed with automatic determination of the crack parameter, with a given crack
value of 0.5 m and with a rise in the groundwater level by 6.2 meters (from 73.8 m to 80 m). During this study, it
was established for the first time that in the case of a crack, the value of the calculated stability coefficient
increases, that is, it can be shown that the presence of a crack is not the cause of the crack formation, but its
consequence. For the first time, based on the obtained results of an analytical study of the stability of a potentially
landslide-prone slope with an increase in the groundwater level, it was established that there is a critical height of
the groundwater level, upon reaching which the slope stability reserve coefficient sharply decreases, and the crack
depth increases significantly. In the SCAD software complex, a spatial finite element model was developed based
on volumetric finite elements, which reflects the real geological formation of the object on Kryvorizka Street. The
results of the stress-strain state obtained with the help of this model are reference for comparison with the results
of substantiation of the reinforcement of a landslide-prone slope. Based on the obtained results of numerical
analysis and study of the stress-strain state, a justification of the slope reinforced with jet-grouting piles was
carried out, taking into account the variation of their location. For the first time, for a potentially dangerous slope,
based on the regularities of the distribution of the stress-strain state with the variation of the jet-grouting pile
location, it was determined that the options that effectively reduce the intensity of stresses and, to a certain
extent, displacements are the location in front of the edge and at the base of the slope.
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