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Pedepar:

1. BaxxinBOI0 MPO6IEMOI0, IO NOTPEOy€e BUPILIEHHS IPY BiANPaLOBaHHI POJOBUI MiA3€MHUM CIIOCOOOM, €
YTBOPEHHSI 3HAYHUX IUIOM] MiPO6JIEHUX NipHUYMMHU POOOTaMu TepuTopiil. Taki TepuTopii XapaKTepu3yl0ThCs
3HAYHMMHU MOPYIIEHHSIMU I€HHOI IOBEPXHi 3 POPMYBaHHSAM 30H IIPOBaJIEHb, BOPOHOK i Tepac. B Toi1 ke yac
[IPaKTUYHO MOPs, Ha JEHHI [TI0BEPXHIi, CKIaAYyIOThCS MiJIbOHM TOH BifBaJliB IIyCTUX IOPi[ Ta BiAXomiB
rippyo36arayyBajbHOr0O BUpOOHULTBA. OTXKe, HEOOXiHA po3pobKa pecypco3bepiralounx TeXHOJIOT I, sKi
IO3BOJISITh 3IiMICHIOBATH Mi3eMHUI BULOOYTOK KOPUCHUX KOIA/IVH i3 36€pesKeHHSIM IeHHOI TOBEPXHI 32 PaXyHOK
O/IHOYaCHOI yTuli3alii BiIX0iB ripHUY000YBHOTO BUPOOHUILITBA Y BUPOOJIEHOMY IIPOCTOPI Ail0YMX 1aXT. Y BCTYII

MiCTUATBLCS 3arajlbHa XapaKTepUCTUKA IUCEPTallii, OOIPYHTOBAHO aKTyaJIbHICTh POOOTH, BUKJIALEHO METY i 3aBIaHHS



IOCJIiZIPKEHHS], HAyKOBY HOBU3HY i IPAKTUYHY LiHHICTb POOGOTH. Y NMEpIIOMY PO3LiJi IpoaHali3oBaHO HAYKOBi
IOCJIiIPKEHHS IOA0 €KOJIOTiYHOI PiBHOBAru B AXTHUX M0JISIX. BUKOHAHO aHasli3 HAYKOBUX JOCJIIPKEHD 3 YIIPaBJIiHA
reoJlMHaMiyHOIO cTabisizallielo ripCbKUX MacuBiB IPU BUKOPUCTAHHI TEXHOJIOTIN yTuiisauii Bigxonis y
BHMPOOJIEHOMY ITPOCTOPI axTu. Ha OCHOBI BUKOHAHOTO aHaJli3y BCTAaHOBJIEHO, 10 BUIOOYTOK i epeMmileHHs
ripCbKUX NOPiJ] 3MiHIOIOTh CTaH MACUBY, CIIPUYMHSIOTH 3pYIIEHHS I fedopMaliii noBepxHi. Y gpyromy posmuimni
OGI'PYHTOBAHO 3arajbHi II0JIOKEHHS Ta METO/IM AOCIiIKEHHS HalPy>K€HO-1e(OPMOBAHOTO CTaHy ripCbKOTO
MaCHBY, 3aIIPOIIOHOBAHO MAaTEMATUYHY METOAUKY MOJIEJIIOBAaHHS 3 BUKOPUCTAHHSIM YOTUPUKYTHOI CiTKU KiHLEBUX
esieMeHTiB. Po3amipu Mopeni BinnosigaoTs MacmTabam peaybHOI OinsHKYA. BCTaHOBIEHO, WO AJ18 MiJI3€MHOTO
BUI00YTKY B yMOBAax MiCT BaXJIMBO 30€piraTu leHHy IOBEPXHIO, YOMY CIIpUsi€ KAMEPHA CUCTEMA 3 3aKJIaJKOI0
IIOPOKHVH. BcTaHOB/IEHO HEOOXIIHICTh 3aCTOCYBAaHHS «II€PEXiIHOI TEXHOJIOTIi» IpU 00BaJIeHH] LiMKiB: CII04aTKy
PO3pOO6JISIETHCS KaMepa IIifi MPUKPUTTSIM MIKIIOBEPXOBOTO LiJIMKA, IOTIM OYMCHUI MPOCTIP 3all0BHIOIOThH
TBEPIIOYOIO 3aKJIQ[KOIO [IJIs1 CTBOPEHHS ITYYHOTO LivKa. Ha OCHOBI BUKOHAHUX NOCIIIIKEHb 3aIIPOIIOHOBAHO
TEXHOJIOTiS, sIKa e(PeKTHUBHO CTabii3ye MacuB, 3MeHINye [IPOCifnanHs i 3abe3nedye HalifHiCTh IIPOTHO3YBaHHSI
reoJJMHaMiYHOTO CTaHy aHIITUYHUMU MeTOoAaMu. Y TPETbOMY PO3[1ijli BAKOHAaHO MOZEJIIOBAaHHS BUOO0YBaHHS
6araTux 3aji3HUX Py, NiJ3€MHAM CIIOCOOOM 3 NIEPEXOLIOM BiJi TEXHOJIOTIN 3 IOTallleHHSIM BUPOOJIEHOTO IIPOCTOPY
Ha MiZTI0OBEPXOBO-KaMEPHY CUCTEMY PO3POOKHU 3 3aKJIaJIKOI0 BUPOOJIEHOTO IPOCTOPY. BcTaHOBIIEHO, 1110
(opMyBaHHS KaMep 3a «IIEPEXiHOI0 TEXHOJIOTIE0» B pyAax MillHicTIoO f = 5 MoxxsinBe Ha rnbuHax go 1750 M, a npu
f > 7 — na rmmbunax 1o 2250 M. 3 ypaxyBaHHSM HUHIIIHIX r6uH po6iT y Kpusbaci (1200-1400 M) BCTaHOBJIEHO, 110
y Hanbswkyi 10-15 pokiB «nepexifgHi TeXHOJIOTii» OyIyTh aKTyaJIbHUMU 17151 IIM6MH 10 1450 M. 3anponoHoBaHa
TEXHOJIOTis 3abe3redye CTiMKiCTh Kamep i Mo>ke OyTU BIIPOBAJpKeHa B Cy4aCHUX yMOBax. BusHaueHo, 110
BMKOPHMCTaHHSI TBEP/il040i 3aKJIaJIK1 3HAYHO 3MEHIIIY€ 30HU 3CYBIB i 06BaJIeHHS [TOPil, CTBOPIOIOYM ITYYHUIN
MAacCHB, aHAJIOTIYHM YMOBAM BiZ[[IPALIIOBAHHS «CJINMX» MOKJIaLiB. Y YETBEPTOMY PO3AiJi OCIIIKEHO BUITYCK
BiIOUTOI pyIu 3 «MepTBOI 30HU» JIeSKayoro OOKy [OKJIANy. BCcTaHOBJIEHO, 110 BTPATH 3aj1€XXaTh Bif KyTa MafiHHA i
IIOTY>KHOCTI NOKJIaZy. Kylacu4Hi TEXHOJIOTII 3 yJI0BII0I0YMMY BOPOHKAMU 3HVKYIOTb BTPATH, ajle BUMAralmTh
IOJATKOBUX BUTPAT. 3alIpONIOHOBAHA TEXHOJIOTIS [I0MIAPOBO] Bif6ilIKM Ta MOXUJIOTO BUIIYCKY PyIU 4O3BOJISIE
3MEHIIMTU BTPATHU, 3HIDKYI0UM PO3YOOSKEHHS 32 PaXyHOK YIIiIbHEHHS IIyCTUX NOPif,. Y MSITOMY PO3/imi
3aIpPOIIOHOBAHO iHHOBALiMHI TEXHOJIOTii KOMIIO3UTHOI 3aKJIafKy Kamep 3 OpMYyBaHHSIM Hecy4yoro kapkacy. Lle
I03BOJISIE 3HUBUTH COOIBAPTICTb 3aKJIaAKH, TOKPAIATY CTiKiCTh MaCHBY, 3MEHIIUTY BTPATH PYIU Ta CIIPUITU
yTUIi3alii BiAxXoiB, MOJINIIYIOYX €KOJIOTIYHUI CTaH OaCelHy. Y 3araJbHUX BUCHOBKAX MifOMTO MilCyMOK
IIPOBeeHOI pOOOTH i OIMCAaHO OCHOBHI pe3yJIbTaTy, OTPMMaHI B OCIiKeHHi. [luceprauis JOTIOBHEHA AOJATKAMU,

Y SIKAX MICTSTBCS aKTU BIIPOBAJIPKEHHS NUCEPTALIMHOrO NTOCIIIKEHHS Ta IAaTEHTH HA BUHAXIi],

2. An important issue that needs to be addressed when developing deposits by underground mining methods is the
formation of significant areas of mined-out territories. These areas are characterized by considerable surface
disruption, resulting in the formation of subsidence zones, sinkholes, and terraces. Meanwhile, millions of tons of
waste rock dumps and beneficiation waste are piled on the surface nearby. Therefore, there is a need to develop
resource-saving technologies that enable underground mineral extraction while preserving the surface through
the simultaneous utilization of mining waste in the mined-out spaces of operating mines. The introduction
includes a general description of the dissertation, substantiates the relevance of the work, presents the objectives
and tasks of the research, and outlines the scientific novelty and practical value of the work. In the first chapter,
scientific studies on ecological balance in mining fields are analyzed. An analysis of scientific research on the
management of geodynamic stabilization of rock massifs using waste utilization technologies in mined-out spaces
of mines is conducted. Based on this analysis, it is established that mining and displacement of rock masses alter
the state of the massif, causing shifts and surface deformations. In the second chapter, general provisions and
methods for studying the stress-deformed state of the rock massif are substantiated. A mathematical modeling
method using a quadrilateral finite element mesh is proposed. The model dimensions correspond to the scale of
the actual area. It is established that for underground mining in urban conditions, it is important to preserve the
surface, which is facilitated by the chamber system with backfilling of cavities. The necessity of applying a
“transitional technology" in the case of pillar collapses is established: initially, a chamber is developed under the



protection of an interlayer pillar, and then the clearing space is filled with a hardening backfill to create an artificial
pillar. Based on the conducted research, a technology is proposed that effectively stabilizes the massif, reduces
subsidence, and ensures reliable prediction of the geodynamic state using analytical methods. In the third chapter,
the modeling of underground extraction of rich iron ores is carried out, transitioning from technologies with filling
of mined-out space to an underground-chamber development system with backfilling of the mined space. It is
established that the formation of chambers using "transitional technology" in ores with a strength of f = 5 is
possible at depths of up to 1750 meters, and for f = 7, up to 2250 meters. Considering the current working depths in
Kryvbas (1200-1400 meters), it is concluded that "transitional technologies" will remain relevant for depths up to
1450 meters for the next 10-15 years. The proposed technology ensures chamber stability and can be implemented
under current conditions. It is determined that the use of hardening backfill significantly reduces areas of shifting
and rock falls, creating an artificial massif similar to the conditions of working "blind" deposits. In the fourth
chapter, the discharge of broken ore from the "dead zone" on the inclined side of the deposit is investigated. It is
established that losses depend on the dip angle and thickness of the deposit. Classical technologies using
catchment funnels reduce losses but require additional expenses. The proposed technology of layered blasting and
inclined ore discharge reduces losses by decreasing dilution through the compaction of waste rocks. In the fifth
chapter, innovative technologies for composite backfilling of chambers with the formation of a supporting
framework are proposed. This approach reduces the backfilling cost, improves the stability of the massif, reduces
ore losses, and contributes to waste utilization, improving the environmental condition of the basin. The general
conclusions summarize the work conducted and describe the main results obtained in the study. The dissertation
is supplemented by appendices containing implementation reports for the research and patents for the inventions.
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