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1. YmockoHaneHHs TeXHOJIOTI] MiA3eMHOro BiflIpalfoBaHHS MOKJIAAiB 3a/1i3HUX PYA, B YMOBax BUCOKOIO OOBOJHEHHS
POIOBUIL,

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

Pedepar:

1. O6BOAHEHICTh POOOBULY, 3aJII3HUX PY], YCKIATHIOE MiI3eMHUN BULOOYTOK Yepe3 BIIJIMB BOAY HA TEXHOJIOTIUHI
Ipoliecy i cipuynHse BTpaTu. BuHuUKae HEOOXiTHICTD Y BIOCKOHAJIEHHI TEXHOJIOTIH, 30Kpema rifpomexaHisariii, ge
BOJIa BUKOPUCTOBYETHCS SIK PECYPC 1151 PpyHHYBaHHS MacuBy. [IpONOHYeTbCS 3aCTOCOBYBATY HAJJIMIIKY BOAY [1JIs1
CTBOPEHHS KOMIIEHCALITHMX KaMeP 3aMiCTb 6YPOBUOYXOBUX METO/IB, @ TAKOXK ONTUMIi3yBaTU BUITYCK OOBOJHEHO]
pynu. Y nepmomy po3zisi 6yB BUKOHAHMI aHajli3 Cy4YaCHUX TEXHOJIOTIH. [JociKeHo Ipo6ieMu OCyILeHHs
poposul KpuBopizpkoro 6aceiny, e TpafuLiliHi CHCTeMU PO3pPOOKU HeePEeKTHUBHI B yMOBaX OOBOJHEHHSI.

3aHpOHOHOBaHO BUKOPUCTOBYBATH HAAJIMIIKOBY BOY [JIA I’iILPOMeXHHiBaHﬁ, 30KpeMa IJjidd CTBOPEHHA



KOMIIEHCaliMHUX KaMep. BuaHaueHo, 10 YacTUHA NOKJIafiB 6aceiiHy NpuiaTHa 115 4aCTKOBOrO ab0 MOBHOTO
BIIPOBAJI)KEHHS TEXHOJIOTII riipOpyHYBaHHS. B Ipyromy po3isii BUKOHaHO JOCJIIKEHHS TEXHOJIOTIYHOTO MPOLEeCy
PYWHYBaHHS Py4u rifipoMoHiTOpamu. JlOCiI>KeHO BIIJIMB TUCKY BOAM Ta IIAPYBATOCTi MAaCUBY Ha PyIHYBaHHS
IIyXKUX MapTUTOBUX Py[. BCTaHOBIIEHO, O TUCK BOAU 3HIKYyE HOPMaJIbHI HAIIPY>KEHHSI B MACHBi, CIIPUSIOUN
PYMHYBAaHHIO 32 PaxyHOK 3CYBHUMX HaIIPy>X€Hb. B TpeTbOMy pO37ii IPOBENEHO AOCHIIKEHHS 3 BIUIUBY
00BOJHEHOCTI I'ipCbKOro MacuBY Ha e(eKTUBHICTb IIPOLIECiB MiI3eMHUX FiPHUYMX POOIT. 30KpeMa 3a pe3ysbTaTaMu
JOCJIiZI>KEHHS BCTAaHOBJIEHO, 1[0 BOJIA MOTipIIye TeKY4iCTh py/u, 30i/blllye 3aBUCAHHS Ta BTPATHU (10 7,58%).
EKcriepuMeHTH 1TOKa3asu, 10 36iIbIIeHHs YaCTKY cepelHboPpakLiiiHuX 4acTUHOK (5-3 MM) 3 55,16% 1o 60,16%
3HIKyeE BTpatu Ha 0,5-1%. 3aporioHOBaHO M1ONIPaBOYHUM KoedillieHT piBHSI BTPAT PyAU 10 CUCTEMi i3
00BOJHEHICTIO Ta PO3MyLUIEHHSIM. B 4eTBepTOMY pO3isi 6ys10 PO3IJISIHYTO i 3alIPOIIOHOBAHO TEXHOJIOT{I0
(opMyBaHHSI KOMIIEHCALITHMX KaMep TEeXHOJIOTIEI0 riipOpyNHYBaHHS, gKa 3abe3evuye CTabiIbHICTb Nopif i
3MEHIIye CECMIUHNI BIUIUB HA BUPOOKM Ta MACHUB SIK IpU OypOBUOYXOBOMY CIIOCOOY YyTBOPEHHS KOMIIEHCALIil.
PexomeHnznoBaHo yHidikoBaHy cxeMy po3pobku 171t Kpusbacy, 1110 L03BOJISIE NiIBUIUTY iIHTEHCUBHICTD BUILYCKY
pynu Ha 15-20% 6e3 3HaYHMX 3MiH y MaTepialbHO-TeXHiYHiN 6a3i i3 3aCTOCYBaHHSI TEXHOJIOTII riipopyiHyBaHHS.
BrcHOBKM 110 pOOOTI NOJIATal0Th Y HACTYIIHOMY: TFiipoMexaHisalisl eeKTUBHA 1711 00BOJAHEHUX POJOBULI, OCOOJINBO
IIpU LIapyBaTUX CTPYKTYypax; ONTHUMI3allist GpakLiffiHOro CKJIaay pyay Ta BUKOPUCTAHHS KOPeJsLiiHUX MoJesel
3HWKYIOTb BTPaTH; pO3pO0JIEHO MOJI€/Ib BU3HAUEHHS ITPOYKTUBHOCTI IiJpOMOHITOpA 11711 PYMHYBaHHS IIyXKUX Py
i3 BpaxyBaHHSIM HalpYy>X€Hb; 3alIPOIIOHOBAHA CUCTEMA PO3POOKHU 3 TiAPOPYNHYBAHHSIM 3abe3edye
eHeproeeKTUBHICTb i 3MeHuIye ButpaTy Ha 0,5-1,2%. OTprMaHa HayKOBa HOBM3HA MOJIATA€ y TOMY 1O: yIepLIe
BCTaHOBJIEHO 3aJIeKHICTh BUXOAY PpaKLiliHOro MaTepiasny Npu pyiHYBaHHI PyZ, BOISHUMU CTPYMEHSIMMU Bif
B3a€EMHOT0 pO3TalllyBaHHS OT0JIOBKA riIpOMOHITOpA 0 IApPYBaTOCTi PyJHOTO MacHUBY; yIeplle BU3HA4€HO
3aJI€KHICTb 3MiHM BEJIMYMHU BTPAT 0OBOHEHOI pyIu Mifl Yac BUIYCKY Bif 3MiHU ii ¢ppakuiiiHoro cknany; Habyau
MOJaJIbIINI PO3BUTOK TEOPETUYHI OCHOBU BU3HAUEHHS NIapaMeTPiB rifpoMexaHisallii Ha Min3eMHUX
MigIIPUEMCTBAX, BU3HAYEHO MIPOLYKTUBHICTD FiIPOMOHITOPA IIPY PYMHYBaHHI [IyXKUX PYJ, CTPYMEHSIMU BOJU I
THCKOM Ta BCTAHOBJIEHO 3aJI€XKHOCTI PO3BAHTAXEHHS CTPYKTYPY IyXKUX PYZ, BiJ, HOpPMaJIbHUAX HAINPy>KEHb B
pe3yabTari fii 3pi3ylounx HaNPY>KEHb, SIKi JIHIMHO 3ay1eXXaTh Bill BEJIMYMHY 34€IUUICEHHS DY Ta TAHT€HLUINHO Bif,
KyTa BHYTPIIIHbOTO TEPTSI i BEPTUKAJIbHUX HaIlpyKeHb; HabyJla MOJaJIbIINi PO3BUTOK TEOPisl BUITyCKY OOBOJHEHNX
PYI — IOKa3HUKYU BTPAT MIPY BUITYCKY BiOUTOI i HACUYEHOI BOJOI0 Py Y 3ay1eKaTh Bif ii ppakuiiiHoro cknany i
KoedilieHTa po3nymeHHs i IpU HACMYEHHi BOZ0I0 Ha 5, 5,5, 6, 7% Ta 3MiHi BMicTy (pakiifiHoro cknamy 5-3Mm 3
55,16% 1o 60,16%, siknit 3HAaXOAUTHCS B KBaIPAaTUYHIN 3a7I€KHOCTI Bifg KoediljieHTa po3nymeHHs Ta
BHUKOPHUCTOBYETHCS SIK [IONIPaBOYHUI Koe(illieHT piBHS BTPAT BiOUTOI pyau 1o cuctemi po3poolii 3 rigposifbiiikoo
3a1i3HUX PYH. [IpakTU4YHe 3HaYEHHS N0JIsIrae y po3pobJieHi: peKOMeHAal il IpY BU3HAYE€HH] ONITUMAJIbHOTO TUCKY
D711 pyHHYBaHHS [IOPif CTpyMeHeM BOAM SIK [1JI1 OYMCHOTO BUIIOOYBaHHS, TaK i 17151 IPOXOIKN BUPOOOK; METOLIUK
PO3paxyHKy Opi€HTOBHOI BeJIMYMHY BTPAT [pY BUITyCKY HACUYEHOI BOZOI0 PYIH; METOJIUK BU3HAYEHHS
I0AATKOBOrO KoedillieHTa Kopeislii BeJIMYMHY BTPaT PYAU 3aJ1€XHO Bif, ii 00BOJHEHOCTi; METOIMK 3MEHIIEHHS
[TOKa3HUKIB BEJIMYMHU BTPAT 33 PAXYHOK K€PyBaHHS IPaHyJIOMETPUYHUM CKJIAZOM BiffoUTOI pyIHOI Macu B yMOBax
00BOIHEHHS POJIOBUILL;, YIOCKOHAJIEHOTO BapiaHTa CUCTEMU PO3POOKH, IKUH 3abe3reuye epeKTUBHE BUI0OYBaHHS
KOPHCHUX KOIJIVH B YMOBax 0OBOJHEHHS POJOBULY i Hece B COOi eJIeMEHTU eHeproe(eKTUBHOCTI I TEXHOJIOTIi
riipopyiHyBaHHS MACUBY, LO3BOJISIIOTh 3MEHIIUTY BTPATU Bino6uToi pyau 3 4,5, 5,64, 6,37, 7,58% 1o 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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TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizasibHUH 32 MiATOTOBKY Xynuk Mukosia BaneHTHHOBUY

00JIIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




