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ABYXCTAAHHHBIH BbINTYCK PYbI ITPH OTPABOTKE
HAK/IOHHBIX 3A/IEKEH

PaccmotpeHa u o6ocHoBaHa 3¢hheKTHUBHOCTD IMepexoaa C TOPLIeBOIO BhITYCKa pyasl K
JOHHOMY IPH pa3paboTKe HaK/IOHHBIX 3a/1eXeH 3a cUeT CHHKeHHs 1ToTepb U pas3yboxHU-
BaHuA pyabl. [Ipeasnaraemsiri BapHaHT CHCTeMbl pa3pabOTKH NpeaArio/iaraeT NoA3TaXHYIo
OTOOHKY M YaCTHYHBIH BbITYCK OTOUTOH pyabl C MOCAeAVIOIHUM Mepexoa0M Ha BbITYCK
OCHOBHBIX OTGHUTBIX 3allacoB I10 BCeH I/IoMmaad HaK/IOHHOIO AHHMINA C COO/MI0AeHHeM paB-
HOMEepHO-TIOC/1eIoBaTe/IbHOTO pexKHMa BhINycKa. HeTpaauliMoHHbIN noaxoa K npobrieMe
MaKCHMa/IbHOTO H3/1eUeHHs pyabl B OTHOCHUTE/IbHO AellleBbIX CHCTeMax C MacCOBBIM O6-
pYILIeHHeM COBMeCTH/I IOHHYIO H TOPLIEBYIO CXeMbl BbITYCKAa PYAHOIH MacChl B YC/TOBHAX
OTpPabOTKH HaK/IOHHBIX 3as1exert. OHaaeMblit YpOBeHb 1T0Tepb U pa3yOOXUBaHHUS AaeT
BO3MOKHOCTb 3(P(PeKTHBHO OTpaboTaTh 3ariachl I0/Ie3HOTO UCKOTIaeMoro.

KmroueBrle cioBa: noasemHas pa3paboTKa pyd, CHCTeMbl paspaboTKH C O6pYLIeHHeM
pyabl M BMellalomUX 110poa, AOHHBIET BBITYCK, TOPLIEBOH BBIIYCK, OTOOKKa B 3axKHMe,
YaCTUYHBIH BBIITYCK, MacCOBbIH BBITYCK, [IOTePH PYAbl, Pa3yboKHBaHUe PY/IbI.

OTpa6OTKa MECTOPOXKACHHH T10-
1e3HBIX UCKOTIaeMbIX [TOA3eMHbIM
CrocoOOM OCYIIECTB/ASETCH PAa3/TUYHbIMU
crcteMamu paspabotku. Hanpumep, ot-
paboTKa 6oraThix Py LIBETHBIX METa/I/IOB
Be/leTcsl, Kak TPaBU/IO, I0POTMMH CHCTe-
MaMH (C/I0@BBIMU WY KaMepHbIMU [BYX-
CTaMMHBIMY) C TIPYMEHeHNeM TBep/eio-
IIMX 3aK/Ia0K, [TO3BO/ISIONIMX CHHU3WUTh
notepy pyasl 10 1-5% mpu cHReHUM
KauecTBa A00ObIBaeMOM PYaHON MacChl He
Gornee, yem Ha 2-4%. OtpaboTKa pya
Ma/iolt WK cpesHer LIeHHOCTU Benercs
WM OAHOCTAAWMHBIMHM KaMepHBIMH CH-
cteMamu (notepu a0 60%) vy crcreMa-
MU ¢ oOpylieHHeM pyabl ¥ BMELIAIoMmMNX
ropoa (notepu ot 10 no 35%, pasyGo-
x)uBaHve or /-8 no 20-25%), npuuem
HavMeHbllIMe (T.e. Haw/ydlire) 3HaueHus
MOKasatesei U3BneyeHusi COOTBeTCTBYIOT
cucteMaM pPa3palbOTKU C IOHHBIM BbI-
MYCKOM OTOUTHIX 3aracoB Pyabl, a Hau-
Gorblivie (T.e. HauxyadllMe) — CHCTeMaM
MO/ISTAXKHOTO OBPYIIEHUST C BBITYCKOM
PYAHOM MacChl uepes TOPLIbl [MOA3Tax-
HbIX BBIPAOOTOK.

B nocnennee Bpewms, rocne oTpa-
OOTKM 6OoraTol YacTH MeCTOPOXKAEeHUI

B 3KCI/IYaTalMIO HAYMHAIOT BK/IIOYATHCH
Gornee GenHble WX YYacCTKH, paHee Cuu-
TaBlMecs 3abanaHCcoBbIMU. [Ipu sTOM
MpHUMeHeHUe AOPOrUX TexXHOMOTHM CTa-
HOBHUTCS HepeHTabenbHbIM U OuYeBU/IEH
repexo/1 Ha OTHOCUTE/TLHO /IellieBble CHC-
TeMbl pas3pabOTKHU, B YaCTHOCTH, C OO-
PYIIEHUEM PY/bl ¥ BMEIIAIOIUX TTOPO/I.

Hanpumep, Ha romOuHate « leuen-
raHvKenb» A7 OTPaBOTKH HAK/IOHHBIX
3a/exer paccMaTpuBaeTcsl — CHCTeMa
MO/ISTAKHOTO OOPYIIEHUsT C TOPLIeBbIM
BoiyckoM pyasl [3]. Tlpu stom mpes-
flaraercsi BapuaHT C BBICOTOM BBIMYCKa-
emoro crosa pyasl 10 25-30 M. Iloka-
3aTe/ln 3TOTO BapvaHTa — IOTEpPH /10
35% u pasyboxusanue a0 25%. Takue
MoKasaTe/l U3B/IGUEHUS [afleKu OT OIl-
THMa/IbHbIX, AOCTUTHYTBHIX Ha psae pya-
HUKOB TPH BBICOTE BBIMYCKAEMOTO C/0si
mo 10-15 m (norepu — 10-12%, pas-
y6oxuaHue 15-10%)

OueBuaHo, yBe/M4eHUe BHICOTHI BhI-
MYCKaeMOTO C/10Sl TPY TOPLIEBOM BbINY-
CKe, TIPHUBOAWUT K TPOrPEeCcCUpYIOIeMy
OTpHLIATe/IbHOMY AEMCTBHIO OOKOBOTO
pasyboKUBaHMsA, KaK CO CTOPOHBI TOPLIA
BBIPAOOTKHM, TaK U CMEXKHBIX OOKOBBIX
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Puc. 1. BapuaHT ¢ noasTaxHOH OTOGOHKOH Ha 3aKHMaloIIM MaTepHal H AOHHBIM Bbl-

INYCKOM 4Yepe3 HaK/IOHHOe AHHLIe

OTpabOoTaHHBIX CeKLMi (maHenert) [1].
[nsa pemenyst sTol npoO/eMbl aBTopa-
MU TIpe/iaraeTcs BapUaHT CHCTEMBI pas-
PabOTKU C MOASTaXKHOMN OTOOWKOM PYabI
Y IOHHBIM BBIITYCKOM Uepe3 HaK/IOHHOE
[IHHILIEe PABHOMEPHO — [10C/IeA0BATE/IbHO
[0 BCeM M/Iolaar 3KCIYaTalMOHHOTO
6r1oKa.

Cytb MpeanaraeMoi  TeXHO/IOTHUU
[IPUMEHHTE/IbHO K HAK/IOHHBIM 3a/IeKaM
cpeaHer MOMHOCTU W MOILIHBIM.

INoaroroBka (prc. 1)

1) Bricota mnoastaxa NpUHUMaETCH
paBHOM h;

2) [ocTaBouHble TIO/IeBble WITPEeKH
MPOXOAATCA B 7IexKaueM OOKY 3a/1exu;

3) C O0CTaBOYHBIX IWITPEKOB (rmoa
yrziom 60 rpaza) MpoxoasTcss OpPThi-3ae3-
[Ibl 10 TIepecedyeHus C /1exkauuM GOKOM
3a/1eKU I10A CTaLMIOHAPHBIE MYHKTHI [10-
IPY3KY;

4) Byayume cralvioOHapHble MYHKThI
BBHI[TYCKA COGMAWHSAIOTCA TPaHIIEHHBIM
IITPEKOM 10 BCel aA1rHe 6/10Ka;

5) Bce nonstaxu c6uBatoTCs ¢ yyacT-
KOBBIMU BEHTW/ISALIMOHHBIMM U PYa0Iie-
PeryCKHBIMU BOCCTAIOIINMH.
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Hapesubie pabotbi

1) B zaBucuMocTH OT mnopsiaka Oy-
POBBIX PAabOT Ha p/IaHrax WIW B LieH-
TpanbHOM uyacTH 6/10Ka MPOXOAATCH U3
TpaHIIEeNHBIX IITPEKOB OTpe3Hble BOC-
CTalollMe /10 BhIlIe/IeKallero noasraxa
W/U Ha BCIO BBICOTY 6/10Ka;

2) Odopmrsiercss OTpesHas Iesb.

OuncTHas BbleMKa

1 sTam — YaCTUUHBINM BHITYCK OTOHBa-
eMbIX 3aracoB PY/bl.

1) Ot6otika epBbIMU BeepaMi CKBa-
}KUH MTPOU3BOAUTCH C YUETOM CYIIeCTBY-
IOIlelt KOMITEHCALIMK OTPE3HOM LIe/IbiO;

2) ITocne oT6OMKM MepBOro KOMIIEK-
Ta CKBaXKMH OCYIIECTB/SCTCH YaCTUUHBIN
BBIIIYCK OTOMUTOM pyasl B oObeMe 25—
35%;

3) ObyprBaerca u oTOUBaeTCs Crie-
AVIOUIMK 06beM pyabl B COOTBETCTBUU
¢ OTpabOTaHHOM TeXHO/IOTHelr OTOOMKU
PYabl Ha 3aKMMAIOIIYIO CPey;

4) OcyliecTBnAeTcs YaCTUYHBIM Bbl-
nyck (m. 2);

5) Tarkum oO6pa3oM, I[OralmawTCcs
TpaHIIeHHble WTPEeKW BCexX IoA3TaxKen
T0 BCeit anvHe 610Ka.



2 3Tam - MaccoBbIl BBIMYCK PY/IbI.

1) INocne okoHYaHMs CTaaMM YaCTHY-
HOTO BBIITYCKA HAYMHAETCH MAaCCOBbIM
BBI[IYCK PYAHOM MaccChl [10 BCeH I1olla-
av 6/10Ka Co CeayionvMU rapamerpa-
MU [HHIIA:

A — paccrosiHre Mexkay IYHKTaMH
BBIMIYCKA B HallpPaB/IeHUU TTPOCTUPAHHS
PYAHOTO Terna;

B — To Xxe, B HarpaBieHUN BKPeCT
MIPOCTUPAHHSA PYAHOTO Terna;

C - TonmMHa LIeIMKa MeXay CMexk-
HBIMM TTYHKTaMH BBIIYCKA IO TaAeHUIO
PYaAHOTO Tena.

2) [nsa nonyyeHMss HAMIYUIIMX TTOKa-
3aTersier U3BCUEHHS] PEKOMEHIYeTCs CO-
6ronaTh  paBHOMEPHO-TIOC/IeI0BaTe Ib-
HBIM PEXKKM BBIMYCKa I10 BCei I/Iomanu
61oKa;

3) [lns rpaHUYaIINX C COCAHNM O/10-
KOM BBIMYCKHBIX OTBEPCTHI MpeaycMa-
TpHBaeTcH MHAMBHUAYA/IBHBIN PeXKKM Bbl-
MYyCKa, HM3/I0KEHHbIM B CYIIECTBYIONINX
MeTOAMKax MMPHUMEHHTE/IBHO K [IOHHOMY
BBIMYCKY [2].

PexoMeHaauHMH MO npeanraraeMoH
TEeXHO/IOTHH H pacyeraM ee INoKasa-
Tenew

1. Ha craauy npoekTHpoBaHUs KOH-
KpeTHOro 6/10Ka K OTpaboTKe HeoOXo-
[MMO oIpenenuTs ([0 CYIIeCTBYIOUNM
METOAWKaM) OITUMa/IbHOE PaCCTOSHUE
OT TPaHIIEMHOrO WITPeKa 0 KOHTAaKTa
PYAHOTO Tena IO 71exaueMy OOKy, T.K.
OT 3TOrO 3aBMCHAT IOTePU Pyabl B rped-
HSX MeXAY MYHKTAMU BBIITYCKa;

2. Tlpu nporHo3HoM OlieHKe MoTepb
Y pasybOoKRUBaHUS PYAbl OTAE/IBHO IOA-
CUUTBIBACTCS KO/TMUECTBO BHINYIIEHHOM
PYAHOM MacChl MPH YacTUYHOM BBIITY-
cke (orono 25-35% oTbuToit B3pHIBOM
PYabl) U OTACNBHO — KOMYECTBO BhIMY-
CKaeMOM PYaHOM Macchl MMPU MacCOBOM
BBITYCKe T10 BCel M/1omaaun 6/10Ka;

3. TlpenensHoe pasyboxuBaHHe B
[103e BBIMYCKa Olpe/e/sieTcs MyTeM Tex-
HUKO-5KOHOMHYECKOrO pacyera Mo U3-
BECTHBIM METO/MKAaM.

4. PaccrosiHve Mexay OpTaMH-3aes-
[laMH 1071 CTaLIMOHAPHbIE MYHKTHI BBIITY-
CKa MPUHMMAIOTCH C YYETOM MHHHMA/Ib-
HO AOTYCTUMOM WHPHHEI Pa3ae/Isiommux
WX 1le/lMKa, BeMUUYMHBI TOPHOTO /JaBe-
HUS W (PUBMKO-MEXaHNUYEeCKUX CBOMCTB
CraralouiMx TOPHBIX TMOpoA. JTO pac-
CTOSIHWE SIB/SIETCS OHWM M3 OCHOBHBIX
rapaMeTpoB [IOHHOTO BBIMYCKa; APYrUM
rapaMeTpoM SIB/SIeTC B HallleM c/1yyae
paccTosiHie [0 TOPU3OHTAM  MeXay
CTALIMOHAPHBIMU TYHKTaMH BBIMIYCKAa B
HaIpaB/eHUN BKPECT NMPOCTUPAHUS PYy/I-
HOTO Tera. TpeTyit KOHCTPYKTUBHBIN Ma-
paMerp AOHHOTO BBITYCKAa — BePTUKA/Ib-
Hasg BBICOTA C/IOSl BBIMYCKAEMOM PY/Ibl
orpe/ensiercsi MPsIMbIM U3MEpeHUeM.

5. DddekTrBHOE MPUMEHeHUe Tex-
HO/IOTUM C [IOHHBIM BBIMIYCKOM 3aBUCHT
OT BepTHKa/IbHOM MOIIHOCTH BHIMTYCKae-
MOTO C/I0fl PYZbl, MUHUMYM KOTOPOM COC-
taBasier 30-40 M npu xopoiuux 1 25—
30 M Npu MA0XUX CHIMYYUX CBOMCTBAX
BBIITYCKAEMOTO CHINyJero Matepyasna.

BbiBoab1

1. Tlepexon ¢ TopLiIeBOro Ha AOHHBIA
BBIMYCK /17151 YKa3aHHBIX YC/IOBUI 3arie-
raHysi PYAHOTO Tesa MO3BO/MT CHU3UTh
notepu pyasl B 1,5-2 pasa u pasyboxku-
BaHve — B 1,2-1,5 pas3a;

2. I'pennaraeMas TeXHOMOTUSA Mpes-
ro/slaraeT YBe/IMUeHHe pacxofa TMO/Aro-
TOBUTE/bHBIX BhIpabOTOK Ha 5-10% 3a
CUeT YBe/IMUeHHsl YMC/a OPTOB-3ae3/I0B
MeX/1y TPAHIIEHMHBIM W /I0CTABOYHBIM
HITpeKaMy;

3. OroHoMHuecKas 3pdEeKTUBHOCTh
MIPUMEHEHUsT 3TaXKHOTO TPUHYIAUTE/Tb-
HOTO OBpYIlIeHHs 3aBUCUT OT LIEHHOCTH
PYabl M BO3PACTaeT C ee YBe/lMyeHNeM.
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TWO-STAGE ORE DISCHARGE IN PITCHING ORE BODIES

Atrushkevich V.A., Doctor of Technical Sciences, Professor,

Pepelev R.G., Candidate of Engineering Sciences, Assistant Professor,
Karasev G.A., Senior Lecturer,

Moscow State Mining University, e-mail: ud@msmu.ru.

Considered and substantiated the effectiveness of the transition from the mechanical release of ore to the
bottom in developing inclined deposits by reducing losses and dilution of ore. Proposed by the authors ver-
sion of the system development involves the breaking of sublevel and partial release of a broken ore before
proceeding to the main issue rescued reserves throughout the area in compliance with the inclined bottom
uniformly consistent mode of manufacture.

An unconventional approach to maximizing the recovery of ore at a relatively low cost systems with
massive collapse combined ground and short circuit of mining in deep inclined weight of the deposits. The
expected level of dilution and losses gives the opportunity to effectively practice the mineral reserves.

Key words: underground mining ore development system with the collapse of the ore and host rocks,
bottom release end issue, breaking the clip, partial release, mass production, the loss of ore, ore dilution.
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