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Pedepar:

1. BaxxsinBoio Ipo6s1eMol0, 110 NOTpedye BUPiLlleHHs TPY BiflIpalLlloOBaHHI POJIOBUII MTiI3€MHUM CIIOCOOOM, €
YTBOPEHHSI 3HAaYHUX IUIOL] MiAPOO6JIEeHUX TiPHUYAMU poboTaMu TepuTOpiil. Taki TepuTopii XapakTepusyoThCs
3HAYHMMU NIOPYIIEHHSIMU A€HHOI IOBEPXHi 3 pOPMYyBaHHSIM 30H IIPOBaJIeHb, BOPOHOK i Tepac. B Toii ke yac
IIPaKTU4YHO MOPS[, Ha NEHHI NOBEPXHi, CKIaYyIOThCS MiJIbOHY TOH BifjBaJliB IIyCTUX IOPiJ Ta BiAXOHiB
rippuyo3barayyBajbHOro BUpo6Hu1TBa. OTXe, HeobXifHa po3pobKa pecypco3oepiralounx TeXHOJIOrIH, sKi
IO3BOJISITh 3IiMICHIOBATH MiI3€MHUI BUAL00YTOK KOPMCHUX KOMAIVH i3 30€peKEeHHSIM NEHHOI MOBEPXHI 32 PaXyHOK
OIHOYACHOI yTui3auii BiIxoiB ripHu4000yBHOTO BUPOOHUITBA Y BUPOOJIEHOMY [IPOCTOPI Ail0YMX WAXT. Y BCTYII
MIiCTUTBCS 3arajibHa XapakTepUCTUKa JUCePTallii, OOIPyHTOBAHO aKTyasbHICTh POOOTH, BUKJIALEHO METY i 3aBIaHHS
IOCJIiI)KEeHHS], HAYKOBY HOBU3HY i IIPAaKTU4HY LiHHICTb pOOOTH. Y IEPIIOMY PO3iJi IPOaHali30BaHO HAyKOBI
JOCJIIPKEHHS OO0 €KOJIOTIYHOI PiBHOBArM B IIAXTHUX IOJISIX. BUKOHAHO aHasli3 HayKOBUX NOCIIIIKEHD 3 YIIPABJIiHs

reoJilMHaMiyHOIO cTabisizalielo ripCbKUX MacUBiB IIPU BUKOPUCTAHHI TEXHOJIOTIN yTuii3awii Bigxonis y



BMPOOJIEHOMY ITPOCTOPIi axTu. Ha 0OCHOBI BUKOHAHOTO aHai3y BCTAaHOBJIEHO, 10 BUOOYTOK i epeMmileHHs
ripChKUX I1OPif 3MiHIOIOTH CTAH MACHBY, CIIPUYMHSIOTH 3pYIIEHHS 11 negopmaliii nosepxHi. V npyromy posznini
OOI'PYHTOBAHO 3arajibHi IOJIOXKEHHS Ta METOAM OCIiIKEHHSI HallPy>KeHO-1epOPMOBAHOTrO CTaHy IipCbKOr0
MAaCHBY, 3aIIPOIIOHOBAHO MAaTEMATUYHY METOAUKY MOJIEJIIOBAHHS 3 BUKOPUCTAHHSIM YOTUPUKYTHOI CiTKM KiHLIEBUX
esieMeHTiB. Po3amipu mopeni BinnosifgaoTs MacmTabam peasbHOI OinsHKA. BCTaHOBIEHO, WO IJ1s1 MiJI3€MHOTO
BUJ00YTKY B YMOBaX MICT BaXKJIMBO 30epiraTul IeHHY I1I0BEPXHIO, YOMY CIIpYsIE KaMepHa CUCTeMa 3 3aKJIaJIKOI0
IIOPOXKHVH. BcTaHOB/IEHO HEOOXIHICTh 3aCTOCYBAHHS «II€PEXiHOI TEXHOJIOTrIi» IpYU 00BaJIeHH] LiIJIMKIB: CII0YaTKy
PO3p06JIIETLCS KaMepa Mif] IPUKPUTTSIM MIXKIIOBEPXOBOTO LIJIMKA, TOTiM OYMCHUI IPOCTIp 3aMI0BHIOIOTh
TBEPZAII0YOI0 3aKIaJKOI0 IJ1s1 CTBOPEHHS MITYYHOrO LifMKa. Ha OCHOBi BUKOHAHUX AOCIIiI>)KEHD 3alIPOTIOHOBAHO
TEXHOJIOTiS, sIKa e(PeKTHUBHO CTabili3ye MacuB, 3MEHINye ITPOCifaHHs i 3a6e3nedye HaliflHiCTh [IPOrHO3YBaHHS
reoJJMHaMiYHOTO CTaHy aHAIITUYHMMU METOAaMu. Y TPETbOMY PO3[1ijli BAKOHAaHO MOZEJIIOBAHHS BUNOOYBAHHS
OaraTux 3aJi3HUX PyZ Mil3EMHAM CIIOCOOOM 3 IIEPEXO0IOM Bif TEXHOJIOTIH 3 IIOoraleHHsIM BUPOGIEHOTO IIPOCTOPY
Ha Ii[I10BepX0BO-KaMepHY CUCTEMY PO3POOKU 3 3aKJIa[KOI0 BUPOOGJIEHOro IPOCTOpY. BCTaHOBIEHO, 110
(opMyBaHHS KaMep 3a «IIEPEXiTHOI0 TEXHOJIOTIE» B pyAax MillHicTIO f = 5 MoxxsinBe Ha rinbuHax go 1750 M, a npu
f > 7 — na rmmbuHax 1o 2250 m. 3 ypaxyBaHHSIM HUHILIHIX IM6uH po6iT y Kpusbaci (1200-1400 M) BCTaHOBJIEHO, 110
y Haitbmokyi 10-15 pokiB «riepexifHi TexHosorii» 6yayTh akTyaJlbHUMU AJ1s1 I16uH 10 1450 M. 3anpornoHoBaHa
TEXHOJIOTis1 3abe3redye CTiMKICTh KaMep i Mo>ke OyTU BIIPOBAJpKEHA B Cy4YaCHUX yMOBaxX. BusHaueHo, 110
BMKOPHMCTAHHS TBEPil040i 3aKJIaJIK 3HAYHO 3MEHIITy€ 30HU 3CYBiB i 060BaJIEeHHS MOPill, CTBOPIOIOYM WITYYHUIN
MAacCUB, QaHAJIOTIYHMI YMOBAM BiJIIPALIOBAHHS «CJINUX» MTOKJIALIB. Y 4€TBEPTOMY PO3LiJi JOCIIIKEHO BUITYCK
BiIOMTOI pyIu 3 «MEpPTBOI 30HU» JIEXKa4yoro OOKY [IOKJIaNy. BcTaHOBIIEHO, 1110 BTPATU 3aj1€XXaTh Bif KyTa MafiHHA i
IIOTY>KHOCTI NTokJ1any. KjachyHi TexHOJIOrI 3 yJI0BIII0I0YMMYI BOPOHKAMU 3HIXKYIOTb BTPATH, ajleé BUMaraloThb
IOJATKOBUX BUTPAT. 3alIpONIOHOBAHA TEXHOJIOTIS [IOMAPOBO] Bif6ilIKM Ta MOXUJIOTO BUITYCKY PyIU LO3BOJISIE
3MEHIIMTU BTPATHU, 3HIKYIOUM PO3YOOSKEHHS 32 PaXyHOK yIIiZIbHEHHS IyCTUX NOPif,. Y mMSITOMY PO3imi
3aIPOIIOHOBAHO iHHOBaLiMHI TEXHOJIOTii KOMIIO3UTHOI 3aK/IaJK/ Kamep 3 pOPMYyBaHHSIM Hecy4yoro Kapkacy. Lle
IO3BOJISIE 3HU3UTU COOIBAPTICTh 3aKJIaAKM, TOKPAIIATH CTiMKiCTh MAaCHBY, 3MEHIIUTYU BTPATH PYIU Ta CIIPUITU
yTUi3alii BiAxoiB, MOiNuIyioun eKoJIoTiYHUN cTaH 6acerHy. Y 3araJbHUX BUCHOBKAX IMiZOWTO MilCyMOK
IIPOBeJIeHOI pOOOTH i OIIMCAaHO OCHOBHI pe3yJbTaTy, OTPMMaHI B OCTiIKeHHI. [luceprallis JOIIOBHEHA AOJATKaMU,

Yy AKuXx MIiCTITbhCS aKTU BIIPOBaI>)KEHHS ,ILHCCpTaILiIZHOI‘O ILOCJILH)KCHHH Ta IIaTEHTU HaA BI/IHaXiIL.

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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