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1. YoockoHasleHHs1 TEXHOJIOTI] iI3eMHOr0 BiflIpallloBaHHs MOKJIAAiB 3a/1i3HUX PYA, B YMOBaX BUCOKOrO OOBOJIHEHHS
poIoBUII,

2. Improvement of the technology of underground processing of iron ore deposits in conditions of high
waterlogging of deposits

Pedepar:

1. O6BOAHEHICTD POLOBULL, 3aJI3HUX PY], YCKIALHIOE MiI3€MHUI BUNOOYTOK YEPE3 BIIJIMB BOAU HA TEXHOJIOTIUHI
Ipouecy i cipuynHse BTpaTu. BruHuKae HeOOXiTHICTh y BIIOCKOHAJIEHHI TEXHOJIOTIH, 30KpeMa rirpomexaHisarii, ge
BOJja BUKOPUCTOBYETHCS SIK PECYPC [JI1 PyUHYBaHHS MacuBy. [IpOMOHYETHCS 3aCTOCOBYBATY HAJIUIIKY BOIU 1151
CTBOPEHHS KOMIIEHCALiTHUX KaMep 3aMicTb 6YpOBUOYXOBUX METO/IiB, @ TAKOXK ONITUMi3yBaTH BUITyCK OOBOJHEHO]
pynu. Y nepmomy po3zisi 6yB BAKOHAHMIM aHaJli3 Cy4aCHUX TEXHOJIOTI. JIoCiIsKeHO TPO6IEMU OCYILIEHHS
ponosuLy KpruBopispkoro 6acenny, ge TpafuLiliHi CHCTEeMH PO3pOOKN HeePEeKTUBHI B yMOBaX OOBOJHEHHS.
3aIpoIroHOBaHO BUKOPUCTOBYBATH HAMJINIIKOBY BOLY IJIS TilpOMEXaHi3allii, 30KpeMa Jjis1 CTBOPEHHS
KOMIIEHCALiTHUX Kamep. Bu3HaueHo, 1o 4acTUHa NOKJIAJiB 6aceliHy NpUaaTHA AJ1s1 4aCTKOBOTO ab0 [IOBHOTO
BIIPOBAIP)KEHHS TEXHOJIOTII riIpopyiHyBaHHA. B IpyroMy po3isii BAKOHaHO NOCIIIKEHHS TEXHOJIOTIYHOTO MIPOLECy

PYIHYBaHHS Py[iY TiIpOMOHITOpaMu. JJOC/IiIPKEHO BIUIMB TUCKY BOJM Ta LIAPYBAaTOCTI MACMBY Ha PyHHYBaHHS



IIyXKUX MAapTUTOBUX Py, BCTaHOBJIEHO, 110 TUCK BOJY 3HIDKYE HOPMaJIbHi HAIIPY>KEHHSI B MACUBI, CIIPUSIIOUN
PYVHYBaHHIO 33 PaXyHOK 3CYBHUX Hallpy>XKeHb. B TpeTboMy po31isli TPOBeLeHO IOCiI>KeHHS 3 BIJIUBY
00BOJHEHOCTI IipCbKOro MacuBY Ha e(EeKTUBHICTb NIPOLECiB NiI3eMHUX FPHUYMX POOIT. 30KpeMa 3a pe3ysbTaTaMu
IOCJIiZIDKEHHS BCTAHOBJIEHO, 1[0 BOJA MOTipIlye TeKY4iCTh Py/u, 306i/blllye 3aBUCAHHS Ta BTPATHU (10 7,58%).
ExcriepuMeHTH 1MOKasasu, 1o 36iIbIIeHHs YaCcTKY cepelHboPpakLiiiHuX 4acTUHOK (5-3 MM) 3 55,16% 1o 60,16%
3HIKye BTpatu Ha 0,5-1%. 3aporioHOBaHO [1ONIPaBOYHUM KoedillieHT piBHSI BTpAT PyAU 10 CUCTEMi i3
00BOJHEHICTIO Ta PO3MYyLIEHHSIM. B 4eTBepTOMY pO3isi 6yJ10 PO3IJISIHYTO i 3alIPOIIOHOBAHO TEXHOJIOTIO
($hopMyBaHHS KOMIIEHCALiIHAX KaMep TEXHOJIOTI€I0 riipopyiiHyBaHHS, sIKa 3abe3nedye cTabibHICTb Nopiz i
3MEHIIy€e CeCMIYHUI BIIJIMB HA BUPOOKU Ta MacUB SIK IIpU 6ypOBUOYXOBOMY CIIOCOOY YTBOPEHHSI KOMIIEHCALiN.
PexomeHnznoBaHo yHi(ikoBaHy cxeMy po3pobku 17151 Kpusbacy, 1110 L03BOJISIE NiBUIUTY iIHTEHCUBHICTb BUILYCKY
pynu Ha 15-20% 6e3 3HaYHUX 3MiH Y MaTepiaZbHO-TEeXHi4YHiil 6a3i i3 3aCTOCYBaHHSI T€XHOJIOTII IipOpyHHYBaHHS.
BrCcHOBKM 110 pO6OTi OJIAraloTh y HACTYITHOMY: TiipoMexaHizallis eeKTrBHA 1715 OOBOAHEHUX POIOBUIIL, OCOOINBO
IIpU LIapyBaTUX CTPYKTYypax; ONTHUMI3allisi GppakLiffiHOro CKJIaay pyiy Ta BUKOPUCTAHHS KOpeJsLiiHUX MoJesieil
3HIKYIOTb BTPATH; pO3PO6JIEHO MOJIeJlb BU3HAUYEHHSI [IPOIYKTUBHOCTI riI[pOMOHITOpA [J1s1 pyHHYBaHHS ITyXKUX PY/L
i3 BpaxyBaHHSIM HalpYX€Hb; 3alIPOIIOHOBAHA CUCTEMA PO3POOKU 3 TiIpPOPYNHYBAHHSIM 3abe3nedye
eHeproedeKTUBHICTb i 3MeHInye BuTpaty Ha 0,5-1,2%. OTpuMaHa HayKoBa HOBM3HA I10JISITa€ y TOMY LIO: yIeplle
BCTAHOBJIEHO 3aJIeKHICTh BUXOAY PpakLiliHOro MaTepiany Npu pyHHYBaHHI PyZ, BOISHUMU CTPYMEHSIMMU Bif
B3a€MHOT0 pPO3TallyBaHHS OT0JIOBKA riIpOMOHITOpA A0 IAPYBAaTOCTi PyJHOTO MacCHUBY; yIeplle BU3HAY€HO
3aJI€KHICTb 3MiHM BEJIMYMHU BTPAT OOBOJHEHOI pyIu Mif Yac BUITYCKY Bif 3MiHU ii ¢ppakuiiiHoro ckianmy; Habynu
MOJlaJIbIINI PO3BUTOK TEOPETUYHI OCHOBU BM3HAUEHHS NIapaMeTPiB rifpoMexaHisallii Ha Mif3eMHUX
HipUEMCTBAX, BUBHAYEHO MPOJYKTUBHICTD riI[pOMOHITOpa IPU PYHHYBaHHI MyXKUX PYZ, CTPYMEHSIMU BOJHU Tif
THCKOM Ta BCTAHOBJIEHO 3aJIEXKHOCTI PO3BAHTAXEHHS CTPYKTYPY IyXKUX PYZ, Bif, HOpPMaJIbHUX HAINPyKEHb B
pe3yJsbTarTi Aii 3pi3ylounx HaNpy>KeHb, SIKi JIHIAHO 3a1eXXaTh BiJl BEJIMYNHY 34€IVIEHHS PYAU Ta TAHTEHIIINHO Bif
KyTa BHYTPIIIHbOTO TEPTSI i BEPTUKAJIIbHUX HaIlpy’KeHb; HabyJla MOJaJIbIINi PO3BUTOK TEOPisl BUITyCKY OOBOJHEHUX
PYI — OKa3HUKYU BTPAT MIPY BUITYCKY BiOUTOI i HACUYEHOI BOJOI0 PyY 3ayIeKaTh Bifl ii ppakuiitHoro cknamy i
KoedilieHTa po3nymeHHs i IpU HACUYEHHi BOZ0I0 Ha 5, 5,5, 6, 7% Ta 3MiHi BMicTy (pakiiiiHoro cknamy 5-3MM 3
55,16% 1o 60,16%, siknit 3HaXOAUTHCS B KBaApaTUYHil 3a71€XKHOCTI Bif KoedillieHTa po3nyueHHs Ta
BHMKOPHUCTOBYETHCS SIK [IONIPABOYHUI KoeillieHT PiBHS BTPAT BiOMTOI pyau 1o cucTemi po3poolii 3 rigpoBifbiiikoo
3a/1i3HUX PyH. [IpakTU4YHe 3HaYeHHS NOJIsIrae y po3pobJieHi: peKOMEeHAAL il IpY BU3HAYE€HH] ONITUMAJIbHOTO TUCKY
L7151 pyHHYBaHHS [1OPif CTpyMeHeM BOAM SIK [1JI1 OYMCHOTO BUIIOOYBaHHS, TaK i 7151 IPOXOIKY BUPOOOK; METOIUK
PO3paxyHKy Opi€eHTOBHOI BEJIMYMHY BTPAT [IPY BUITyCKY HACUYEHOI BOJOI0 PYJH; METOJIUK BU3HAYEHHS
IOJATKOBOrO KoedillieHTa KopeJislii BeJIMYMHY BTPAT PYAU 3aJI€XXHO Bif, ii 00BOJHEHOCTi; METOIMK 3MEHIIEHHS
IIOKA3HUKIB BEJIMYMHU BTPAT 32 PAXYHOK KePYBaHHS I'PaHyJIOMETPUYHMM CKJIQZIOM BiIOUTOI PyAHOI MacU B yMOBax
00BOJHEHHS POJIOBULL;, YIOCKOHAJIEHOTO BapiaHTa CUCTEMU PO3POOKH, KUl 3a0e3reuye epeKTUBHE BUI00YBaHHS
KOPHCHUX KONJIVH B YMOBax 00BOJHEHHS POAOBULY i HECE B COOi €JIEMEHTU €HEProe(pEKTUBHOCTI I TEXHOJIOTIN
rigpopyiiHyBaHHS MacHUBY, JO3BOJISIIOTh 3MEHIINTH BTPaTu BizbuToi pynu 3 4,5, 5,64, 6,37, 7,58% no 4,5, 5,17, 5,68,
6,92%.

2. The water saturation of iron ore deposits complicates underground mining due to water's impact on
technological processes and causes losses. There is a need to improve technologies, particularly hydro-
mechanization, where water is used as a resource for rock mass destruction. It is proposed to utilize excess water
for creating compensation chambers instead of drilling and blasting methods, as well as to optimize the extraction
of water-saturated ore. The first section analyzes current technologies. The drainage challenges of the Kryvyi Rih
Basin deposits were studied, where traditional mining systems are ineffective under water-saturated conditions.
The use of excess water for hydro-mechanization, particularly for creating compensation chambers, was
proposed. It was determined that part of the basin’s deposits is suitable for partial or full implementation of hydro-
destruction technology. The second section investigates the technological process of ore destruction using hydro-
monitors. The influence of water pressure and the stratification of the rock mass on the destruction of friable
martite ores was studied. It was established that water pressure reduces normal stresses in the massif, promoting



destruction through shear stresses. The third section examines the influence of water saturation on the efficiency
of underground mining processes. Research results showed that water degrades ore flowability, increases hang-
ups, and raises losses (up to 7.58%). Experiments demonstrated that increasing the proportion of medium-sized
particles (5-3 mm) from 55.16% to 60.16% reduces losses by 0.5-1%. A correction coefficient for ore loss levels was
proposed, dependent on water saturation and loosening. The fourth section proposes a technology for forming
compensation chambers using hydro-destruction, ensuring rock stability and reducing seismic impacts compared
to drilling and blasting methods. A unified mining scheme for the Kryvyi Rih Basin was recommended, increasing
ore extraction intensity by 15-20% without significant changes to material and technical infrastructure, using
hydro-destruction technology. Conclusions: Hydro-mechanization is effective for water-saturated deposits,
especially in stratified structures;optimizing ore granulometric composition and using correlation models reduce
losses: hydro-monitor productivity model for friable ore destruction was developed, accounting for stress
parameters: the proposed hydro-destruction mining system ensures energy efficiency and reduces costs by 0.5-
1.2%. The scientific novelty obtained is that: for the first time, the dependence of the fractional material yield
during the destruction of ores by water jets was established on the relative location of the head of the
hydromonitor to the layering of the ore massif; for the first time, the dependence of the change in the value of
losses of water-saturated ore during release on the change in its fractional composition was determined; the
theoretical foundations of determining the parameters of hydromechanization at underground enterprises were
further developed, the productivity of the hydromonitor during the destruction of loose ores by water jets under
pressure was determined, and the dependence of the unloading of the structure of loose ores on normal stresses
as a result of the action of shear stresses, which linearly depend on the value of the ore adhesion and tangentially
on the angle of internal friction and vertical stresses, were established; The theory of water-saturated ore
production has been further developed - the loss rates during the production of broken and water-saturated ore
depend on its fractional composition and the loosening coefficient and when saturated with water by 5, 5.5, 6, 7%
and the change in the content of the fractional composition 5-3mm from 55.16% to 60.16%, which is in a quadratic
dependence on the loosening coefficient and is used as a correction factor for the level of losses of broken ore in
the development system with hydraulic hammering of iron ores. The practical significance lies in the development
of: recommendations for determining the optimal pressure for the destruction of rocks by a jet of water for both
treatment mining and for driving through workings; methods for calculating the approximate value of losses
during the production of water-saturated ore; methods for determining an additional correlation coefficient for
the value of ore losses depending on its water content; methods for reducing the loss rate by controlling the
granulometric composition of the rejected ore mass in the conditions of waterlogging of deposits; an improved
version of the development system, which ensures effective extraction of minerals in the conditions of
waterlogging of deposits and carries elements of energy efficiency and technologies of hydrofracking of the massif,
allowing to reduce the loss of rejected ore from 4.5, 5.64, 6.37, 7.58% to 4.5, 5.17, 5.68, 6.92%.
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