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1. Y nuceprauiiiHiit po60Ti IPOIIOHYETHCSI HOBUH MifXif, 10 pO3B'si3aHHS 337124 CTilIKOCTi OCHOB Oy[iiBesib i criopyz, Ha
3CYBOHE0E3NEeYHNX TEPUTOPIsX, SKUI JO3BOJIUTb BUKOpUCTOBYBaTy nepesaru MCE 11py BU3HauY€HHI Hallpy>KeHO-
Ie(OpPMOBAHOTr0 CTaHy CXWUJIy, B TOMY YUCJI 3 MOXIUBICTIO 3acTocyBaHHS HMCE 1151 3MeHIIEeHHS! 00YMCIII0BAJIbHAX
BUTPAT [IpY PO3B’AI3aHHI IPOCTOPOBUX 3334, KOMOIHYIOUH 1i METOX 3 aJITOPUTMaMU, CTBOPEHMMU Ha OCHOBI T€Oopii
rpadiB 17151 IPOBEAEHHS OLiHKH CTiIKOCTi I'PYHTOBOTO MAacHUBY, Ial0YM 3MOTY ITPM LIbOMY BUPIIIyBaTU TaKi 3a7adi SIK:
BM3HAUEHHS Koe@illieHTa CTiKOCTi, N00yj0Ba NOTEHLIMHOI I0BEPXHi KOB3aHHS, I00YA0BA €MIOPU 3CYBHOTO THUCKY.
3asyueHHs 3CyBHUX i 3CyBOHE6€3IeUYHNX TEPUTOPIii B FOCIIOAAPCHKY AisJIBHICTD Ta iX 3a0yj0Ba MOB'sI3aHa 3i

CKJIaJIHOIO iH’K€HEPHOIO 3a/1a4elo, 110 Mae OyTH BUpilleHa Ha eTalli po3pO0KU IIPOEKTHUX pillleHb MalbyTHIiX



OyZniBesbHUX 00'€KTiB. BoHa nosisirae B HEOOXiZHOCTI IPOBEAEHHS OL[iHKYU CTiHKOCTi I'PYHTOBOTO MaCUBY, 110
IIJIaHY€ETHCSI BUKOPUCTOBYBATH B SIKOCTi OCHOBH [1J1s1 Oy[IiBeJIb i CIIOpY], aJpKe BUHMKHEHHS 200 aKTUBi3allisl 3CyBHUX
IIPOLIECiB MOK€ MaTH HEraTUBHi HACJ/IiJKY He JiMIiIe B EKOHOMIUHOMY I1JIaHi, a TAKOK HECTH 6e3[10CepeIHIO 3arpo3y
17151 SKATTS i 300poB’s mosiell. Po3po6ieHa 3HaYyHa KiIbKiCTh Pi3HOMaHITHUX METOIB 11Jis1 BUPillIeHHS 03HAYEHO]
3a/a4i, BUKOPMCTAHHS SKMX 3YMOBJIIOETbCS IEPEBAXKHO HEOOXiJHOI0 TOYHICTIO OTPUMAHMX PE3yJbTaTiB PO3PAXYHKIB
Ta OOMEKEHHSIMU | He[lolikaMy TUX YU iHIIMX MeToiB. IIpu 1bOMy CTBOPEHHS HOBUX IiTXOMiB i METO/IB, sIKi 6
6a3yBajinMCs Ha Cy4YaCHUX YMCEJIBHUX METOJAX, 3 METOIO HiBEJIIOBAaHHS HEOJIIKIB iHIIMX METO/IB 3a/INLIA€THCS
aKTyaJIbHOIO IPOGJIEMOIO. B pe3ysbTaTi MpoBegeHnx NOCiIkeHb 3apOIIOHOBAHO HOBUI KOMITJIEKCHUN MiAXif AJ1s
BUpilI€HHS 337124 OLiHKU CTifIKOCTi OCHOB OyZiBeJIb i ClIOpy[ Ha 3CyBOHebOe3[IeYHMX TEPUTOPIsxX Ha 6a3i meTona
CKiHUEHHUX eJIeMEHTIB Ta 3 BUKOPUCTAHHIM aJITOPUTMIB Ta MigxofiB Teopii rpadis. Po3p’s13aHHS TPOCTOPOBUX
HeJIITHUX 3a/1a4 IPOIIOHYETLCSI BUKOHYBATH 3 3aJIy4Y€HHSIM HalliBaHAJiTUYHOTO METOJly CKiHY€HHUX €JIEMEHTIB. [171s1
MOJIeJIIOBaHHS HEOJIHOPIAHOI CTPYKTYPH CXUJTY IIPOIIOHYETHCS 3ACTOCOBYBATH PO3POOGIIEHi crieliasbHi HeOTHOPIHI
rpysrosi npusmatruyHi CE HMCE. Po3po6sieno HOBY eeKTHBHY METOIVKY i anropuTtmu 114 ii peasisartii,
KJII0YOBOIO OCOOJIMBICTIO SIKUX SIBJISIETHCSI MOSKJIMBICTb BUKOPUCTAHHS CKiHY€HHO-€JIEMEHTHOI MoZeJIi IIpy o6y oBi
rpady, 110 3HaYHO cIipollye o6MiH iHpopmaliero Mixk Heto i mobynoBaHuM rpadom. IIpoBeseHoO aHai3 361 KHOCTI Ta
IIOCTOBIPHOCTI OTPMMAaHUX PE3YJIbTAaTiB Y OPIBHSAHHI 3 iHIIMMU METOIAMU Ha OCHOBI 3HAYHOI KiJIbKOCTi TECTOBUX

3aa4. OTPUMaHO pe3yJIbTaTH OLiHKY CTiKOCTi peaslbHUX 00’€KTiB 3 BUKOPHUCTAHHSIM 3alIpOIIOHOBAHOTO IiXOAYy.

2. The dissertation proposes a new approach to solving the stability problems of the bases of buildings and
structures in landslide-prone areas, which will allow using the advantages of FEM in determining the stress-strain
state of the slope, including the possibility of using SAFEM to reduce computational costs when solving spatial
problems, combining these methods with algorithms developed based on graph theory for assessing the stability of
the soil massif, while allowing solving such problems as: determining the stability coefficient, indicate location a
potential slip surface, constructing a shear pressure diagram. The involvement of landslide and landslide-prone
areas in economic activity and their development is associated with a complex engineering problem that must be
solved at the stage of developing design solutions for future construction projects. It consists of the need to assess
the stability of the soil massif that is planned to be used as a base for buildings and structures because the
occurrence or intensification of landslide processes can have negative consequences not only in economic terms,
but also pose a direct threat to human life and health. A significant number of various methods have been
developed to solve the specified problem, the use of which is mainly due to the required accuracy of the obtained
calculation results and the limitations and shortcomings of certain methods. At the same time, the development of
new approaches and methods that would be based on modern numerical methods to eliminate the shortcomings
of other methods remains an insistent problem. As a result of the conducted research, a new comprehensive
approach was proposed for solving problems of assessing the stability of building and structure foundations in
landslide-prone areas based on the finite element method and using algorithms and approaches of graph theory. It
is proposed to solve spatial nonlinear problems using the semi-analytical finite element method. For modelling the
inhomogeneous structure of the slope, it is proposed to use the developed special inhomogeneous soil prismatic
FE SAFEM. A new effective methodology and algorithms for its implementation have been developed, the key
feature of which is the possibility of using a finite element model when constructing a graph, which significantly
simplifies the exchange of information between it and the constructed graph. An analysis of the convergence and
reliability of the obtained results in comparison with other methods was carried out based on a significant number
of test problems. The results of assessing the stability of real objects using the proposed approach were obtained.
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