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Pedepar:

1. Inceprarist Ha 3000YTTSI HAYKOBOTO CTYyIIEHS AOKTOpa ¢inocodii 3a cnenianphicTio 131 - «[IpukiagHa MexaHika».
- HanjjionanpHuii TexHiyHUN yHiBepcuteT «JHiTpoBCchKa noJitexHika», [JHinpo, 2025. Meta po60TH 1osArae B
OOI'PYHTYBaHHI METOJly PO3PaxyHKy 'PaHMYHOrO HaINpPYXeHO-4e(dOPMOBAHOI0 CTaHy T€0TEXHIUYHOI cucTeMU
«I'PYHTOBUIA CXMJI- OXOPOHHA KOHCTPYKLisi» B YMOBAaX KJIIMaTUYHMX i TEXHOTE€HHUX BIUIMBIB. O6'€KT JOCTiIKEHHS -
reOoTexHiuHi pouecy, o PO3BUBAIOTHCS B IPUPOLHbOMY I'PYHTOBOMY CXUJIi B YMOBAaX KJIIMaTUYHUX i TEXHOT€HHUX
BIJIUBIB. [IpeMeT OCTiIKeHHSs - TPaHUYHUI Hallpy)KeHO-e(OPMOBAHNI CTaH I'PYHTOBOTO CXWJIY i IapameTpu
HigTPUMYI040i KOHCTPYKIii. Y IIepHIOMy pO3Ziji aKLL€HTYETbCS yBara Ha MOPYLUIEHH] CTIMKOCTI IPUPOIHIX
I'PYHTOBHUX CXUJIIB, 110 MOXKYTb [TPU3BECTH [0 BEJIMKUX JIIOJCBKUX BTPAT i MaTepiajbHUX 30MTKiB. JleTanbHO
PO3IJISIHYTI icHyI04i Kylacudikalii PyHTOBUX CXUJIiB 3a YMOB iX OIIOB3aHHA. HaBeeHi NprKIagy NopyLeHHs

CTiMKOCTi IpUPOAHIX 'PYHTOBUX CXUJIIB y CBITOBOMY MacIuTabi, Ha piBHI YKpainu, [JHinponeTpoBcbkoi o61acTi i



HaBKpyru micra JIHInpo. 3BepTaeThCs yBara Ha Te, 0 OCTAaHHIMU POKaMU Ha BCiX PiBHSIX BilMi4aeTbCsl aKTMBI3allis
3CYBHUX IpoleciB. [IpyunHOI0 Takoi akTUBi3allii CyryioTh pi3Hi polecy, ceper SIKUX HalbiIbll CyTTEBUMU €
KJIIMaTHYHi i TeXHOT€HHI BIIJIMBU. [IpOrHO3 CTIIKOCTI I'PYHTOBMX CXUJIiB IPUPOJHBOIO IIOXOKEHHS 6a3y€eThCsl Ha
BMKOPHMCTAHHSI BiJITOBiIHMX METOJVK PO3PAXYHKY, [ie, B CBOIO 4epry, MIPUIMAIOTh Y SIKOCTi KPUTEPIiiB pylHYBaHHS
I'PYHTOBUX MACHBIB Ty 44 iHIIY TEOPilO MiLIHOCTI. JleTalbHO PO3IJISAHYTI BilOMi METOIMKU PO3PAXyHKY CTIMKOCTI
I'PYHTOBUX CXUJIIB, OI/IBIIICTh SIKUX 6a3yeThcs HA KpuTepii MinHoCTi Kynona-Mopa. ITpu 1bomy 3po671eHO akleHT Ha
HEZJJ0CKOHAJIOCTi 11bOr0 KPUTEPIIO SIK JIiHIMHOI YaCTMHY OTMHAI0Y0i KiJl pyiiHyBaHHS Mopa Ta HeOOXiJHOCTi
BIOCKOHAJIEHHS LIbOTO KPUTEPIIO 3 ypaxyBaHHSIM MOXJIMBOTO IIJIACTUYHOTO Ne(OPMYBaHHS I'PYHTY Iif, Hi€l0
PIBHOMAHITHUX IPUPOJHUX Ta TEXHOTEHHUX (PAaKTOPIB. 3a3HaYE€HO TAKOXK, 10 HAWOIMbUI MOMMPEHNMY B HAlI 4ac €
PO3paxyHKU CTiMKOCTi FPYHTOBUX CXUJIB 3a JOIIOMOIOI0 YUCEJIBHUX METOIIB CYLIIJIBHOTO CEPEOBUILA,
peasi3oBaHUX B CyYaCHUX [IPOTPaMHUX NIPOAYyKTax. Bubip 11 Takux po3paxyHKiB aleKBATHOTO KPUTEPIIO
PYIHYBaHHS, IKMI1 64 ypaxOBYBaB KJIIMaTUYHi i TEXHOT€HHI BIUIMBU Ha CTAH I'PYHTOBOT'O MACHUBY, € aKTyaJbHOIO
3a1avelo. Y sIKocTi Pi3uiHOro 06’eKTy IOCiIKeHb 00paHo 6anky TyHeJsbHA, 10 3HAXOAUTHCSI B MEXKaxX MicTa
JHinpo. CpopmynboBaHi MeTa, OCHOBHI 3a/1a4i i METOAM JOCHiIKeHb. Y APYyromMy po3/ijli IpoaHasi3oBaHO iCHyIOUi
VSIBJIEHHS IOJI0 MEXAHi3My PyMHYBaHHS TBEPIUX TiJl, 10 KJacCy SIKUX HAJIEXKaTh i IPYHTOBI MacuBU. [TokazaHo, mo
HaN6isIbII OGIPYHTOBAHOIO cepel, HUX € MikpogedeKkTHa Teopis MinHocTi A. I'puddirca 3 BifnoBigHUM HeNiHIHHUM
KpUTepieM pyiHYBaHHS. AJie Liell KpUTePiil Oiblll aIeKBaTHO OINKCYE PyHHYBaHHS KPUXKUX TBEPIUX Tisl. 3
Cy4aCHHUX TeOpill pylHyBaHHS I'PYHTOBUX MaCHBiB Hal6ibll OOIPYHTOBAHOIO € TEOPIs, 10 3anporoHoBaHa JI. 1.
[TapueBcbkum Ta O. M. IllameHKoM, HeJliHITHUI KpUTEPIiil SKOi 3a CTPYKTYpOIO Haragye Kpurtepiit A. I'puddirca, ane
Ha BiIMiHY BiJ, OCTaHHBOI'O OXOILJIIO€ OiJIbII IMMPOKUI KJIac I'PYHTIB — Bifl KpUXKUX [0 IJIACTUYHUX. BUKOHAHO
MaTeMaTU4Hi [IePETBOPEHHS, SKi JO3BOJINIIN IIEPENUTH Bifl HEJIiHINHOI 3anexXHOoCTi [lapyeBcpkoro-IllameHka 1o
JiHifHOI PyHKUii Kysnona-Mopa. Takum 4MHOM, JiHIAHNNA KpuTepiit Kysiona-Mopa 6yB Moan(piKOBaHUN LIJIIXOM
JiHeapu3allii mapaboJnyHOi OrmHawYoi Kis Mopa, 3anponoHosanoi JI. £. [TapueBcekum Ta O. M. lllameHKoM, Ta
BBEJICHHSI YMOBHUX BEJIMUMH 3YEIIJICHHS Ta KyTa BHYTPILIHLOTO TEPTA. Lle 103B0INIO BpaxyBaTy BILIUB
HaIpY>XEHOT0 CTaHy CXUJY, IKMI XapaKTepU3yeThCs BiTHOLIEHHSM BJIACHOI Baru I'PyHTOBOTO MACUBY J0 MEXi

MILIHOCTI I'PYHTY Ha CTUCKaHHA, Ha MilJHICHI XapaKTEPUCTUKU [PYHTY.

2. Thesis for the degree of Doctor of Philosophy (PhD) in the specialty 131 - «Applied Mechanics». - Dnipro
University of Technology, Dnipro, 2025. The purpose of this work is to substantiate a method for calculating the
ultimate stress-strain state of the geotechnical system «soil slope-protective structure» under climatic and
technogenic impacts. Research object - geotechnical processes developing in a natural soil slope under climatic
and technogenic impacts. Research subject - limit stress-strain state of the soil slope and parameters of the
supporting structure. The first chapter focuses on the loss of stability of natural soil slopes, which can lead to
significant human casualties and material damage. Existing classifications of soil slopes according to landslide
conditions are examined in detail. Examples of slope instability are provided on a global scale, as well as at the
levels of Ukraine, Dnipropetrovsk region, and the vicinity of the city Dnipro. Attention is drawn to the fact that in
recent years, the activation of landslide processes has been observed at all levels. The causes of this activation
include various factors, the most significant of which are climatic and technogenic influences. The prediction of
the stability of natural soil slopes is based on the use of appropriate calculation methods, which, in turn, apply
different strength theories as criteria for soil mass failure. Well-known methods for calculating the stability of soil
slopes are analyzed in detail, most of which are based on the Coulomb-Mohr strength criterion. Emphasis is
placed on the imperfection of this criterion as a linear approximation of the Mohr failure envelope and on the
necessity of its improvement, taking into account the possible plastic deformation of soils under the influence of
various natural and technogenic factors. It is also noted that, at present, the most common approach to slope
stability assessment involves the use of numerical methods of continuum mechanics, implemented in modern
software packages. The selection of an adequate failure criterion for such calculations, one that would consider
both climatic and technogenic impacts on the condition of the soil mass, remains a relevant and important task. As
the physical object of the study, the Tunnelna gully located within the city Dnipro was chosen. The purpose, main
objectives, and research methods have been formulated. The second chapter analyzes existing concepts regarding



the mechanism of fracture in solid bodies, a class that also includes soil masses. It is shown that the most
substantiated among them is A. Griffith’s microdefect strength theory, which introduces a corresponding
nonlinear fracture criterion for brittle solids. Among modern theories describing the failure of soil masses, the
Parchevskyi-Shashenko theory is considered the most justified. Its nonlinear failure criterion is structurally similar
to that of A. Griffith, but unlike the latter, it encompasses a wider range of soils - from brittle to plastic types.
Mathematical transformations were performed to enable the transition from the nonlinear Parchevskyi-Shashenko
dependence to the linear Coulomb-Mohr function. Thus, the linear Coulomb-Mohr criterion was modified through
the linearization of the parabolic envelope of Mohr’s circles proposed by L. Ya. Parchevskyi and O. M. Shashenko,
and by introducing conditional values of cohesion and the internal friction angle. This modification made it
possible to account for the influence of the slope’s stress state - characterized by the ratio of the soil mass’s self-
weight to its compressive strength - on the soil’s strength parameters. Laboratory studies were conducted on
samples of sandy loam and loamy soils collected from the slope of Tunnelna gully. As a result, the physical and
mechanical characteristics of the soils required for further calculations were obtained. Additionally, it was
confirmed that the use of the modified failure criterion allows for more accurate results when assessing the
stability of natural slopes.
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