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OBOCHOBAHME KOHCTPYKIIU THUIIL
BJIOKOB ITPU CUCTEMAX PA3PABOTKU
C KAMEPHO-IIEJJUKOBBIM [OPSIJIKOM
BBIEMKU

MPYMEHUTEABHO K YCAOBUAM PYAHMKOB HukonaeBckui « MK AanbnoanmeTtann» 1 3a-
MOASIPHBIV «HOPUABCKMI HUKEAb» MPOBEAEHBI KOMMAEKCHbBIE MCCAEAOBaHWA MokasaTte-
AEN U3BAEYEHUST PYAbI, BKAOUAIOLLME rpadoaHarUTUUYECKWE peLleHusi, AabopaTopHble
IKCNEPUMEHTbI HA IKBUBAAEHTHbIX MaTtepuanax U UUCAEHHOE MOAEAMPOBAHUE METO-
AOM AMCKPETHBIX 3AEMEHTOB. B X0A€ BbIMOAHEHWUSI UCCAEAOBAHWI MO OMPEAEAEHWMIO NO-
KasaTenel M3BAEYEHMSA MOAE3HOTO UCKOMAeMOoro AASl BapuaHTa CMAOLUHOM KaMepHOWM
cucTEMbI pa3paboTku (pyAHUK HMKoAaeBCKMIA) BbISBAEHO, YTO MOTEPU U pa3yboxuBa-
HWe B rpaHuuax 6AoKa (kamepa + LeAMK) 3aBUCAT OT MapamMeTpoB BbiMycka pPyAbl Npwu
06pYLIEHUN BPEMEHHOIO LeAMKa. AN YCAOBUM TEXHOAOTUM BbIEMKWU MOA 3aLLMTOW MO-
POAHON KOHCOAM (PYAHUK 3aMOASIPHBIN), YCTAHOBAEHO YTO MOAHOTA M KaYeCTBO U3BAEYE-
HMA pyAbl U3 Kamepbl obecneyunBatoTcs NPy He MeHee, YeM NMPOMNOPLMOHAABHOM POCTE
npoAeTa NOPOAHOM KOHCOAM M MOLLLHOCTU 3aAEXM, a TakXe Mpu TOALLMHE OTBMBaEeMOoro
cnosa 3,0—4,0 M 1 rAybuHe 3an0XeHMA TpaHLLEeNHbIX Bblpabotok 7—10 M. lNpu aTom
HauAydLLMe NnokasaTeAM U3BAEUYEHUSI AOCTWUIraOTCA MPU MOAEBOW MOAFOTOBKE OAOKa C
TPaHLWeEeNHbIM AHULLEM. BapruaHT ¢ BOPOHKOOOPAa3HbIM AHULLEM MOATBEPAMA CBOO He-
KOHKYPEHTOCMOCOBHOCTb MO CPaBHEHMIO C APYTMMU CNocobamu NOAroTOBKM BAOKa.

KatoueBble cAOBa: cucteMa pa3paboTku, BAOK, Kamepa, LeAUK, AHULLE, MOATOTOBKA,
BblEMKa, MOAEAMPOBAHWE, BbINYCK, MOKa3aTeAn U3BAEUYEHUS.
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Touka 3peHus 06 OrpaHN4YEeHHOCTU NMpPKU-  A€Hb KOHUENUuA AOObIUM PyAbl cucteMamm

MEHEHMUA re0TEXHOAOTUIN C 0OpYyLLIEHUEM
pyAbl U BMELLALOLLMX MOPOA B HacToslLLee
BpeMs nepecTtaeT bbiTb 0UEBUAHOM 1 065-
3aTeAbHOM AAS pa3pabaTbiBaeMbiX MeECTO-
POXAEHUWI. ITO CBA3AHO, B NMEPBYIO Ove-
peAb, C NMOCTOAHHbIM COBEPLUEHCTBOBAHU-
€M CPeACTB, CnocoboB 1 TEXHOAOTUYECKNX
cxeM 3QPEKTUBHOIO ynpaBA€HUSA TOPHbIM
AABAEHWEM, NnpoueccamMu CABUXEHUS NO-
POAHOI0 MaccuBa M nNapameTpamu Bbiny-
CcKa pyAbl. MMmetowanca Ha CEropHALHUM

¢ 06pyLLUeHeM B pa3HOOBpPa3HbIX FOPHO-
reonorM4eckmx ycaoBusx Tpebyert npose-
AEHUS AOMOAHUTEABHbIX UCCAEAOBAHUI U
YyTOUYHeHun [1—7]. B cBs3n ¢ 3aTum nep-
CMEKTUBHbIM HanpaBAEHWEM ABASIETCA CO-
BEPLUEHCTBOBAHWE KOHCTPYKLMIM OUMCTHBIX
6AOKOB 1 Kamep, obecneynBaroLLMX NOAHO-
Ty BbIEMKM NMOAE3HbIX UCKOMAEMbIX 3@ CUeT
KOHCTPYKTMBHOIO OPOPMAEHUSA TOPU30HTA
BbINyCKa C y4eTOM MUHMMU3ALUU NOATO-
TOBWUTEAbHO-HAPE3HbIX PaboT.
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Puc. 1. lNoreBasi noaArotoBka BAOKa: BOPOHKOOBPa3Hoe AHMLLE (a); TpaHLLenHoe AHuMLLe (6): 1 — none-
BOW OTKATOUHbIN LUTPEK; 2 — Norpy30yHble 3ae3Abl; 3 — PyAONPUEMHbIE BOPOHKU; 4 — MOrpy304HO-AO-
CTaBOYHbIN OpT; 5 — NoA3TaxHble BypoBble opTa; 6 — NOCAAOUHbIN OPT; 7 — PYAONPUEMHbIE TPAHLLEN

LleAnb nccaepoBaHUA — OnpeAeneHne u
BbIOOP paLMOHAAbHbIX MAPaMETPOB TEXHO-
AOTMYECKUX CXEM MOAFOTOBKU U KOHCTPYK-
UMM AHMLL BAOKOB, cnocoba Bbinycka, pas-
MEpPOB KaMep W LEAUKOB, PACCTOAHNUS MEX-
Ay BbipaboTkamMmu Bbinycka.

lNpoBeAEHHbIE UCCAEAOBAHUS ABASOT-
€Sl pa3BUTMEM pPaHee BbINOAHEHHbIX paboT
no 060CHOBAHUIO KOHCTPYKTUBHbIX napa-
METPOB CUCTEM pa3paboTKM C KaMepHo-
LLEAMKOBbIM NMOPSAKOM BbleMKK [8—9].

Ha ctaanm oTpaboTkn KaMepHbIX 3ana-
COB MPU KAMePHO-LEAMKOBOMN TEXHOAOTUM
BblEMKK PYyAbl M3 MOAKOHCOABHOMO MPOCT-
paHCTBa AASl YCAOBUIM pyAHWKA HuKonaes-
ckuin «FTMK Aanbnoammetann» (puc. 1—3),
rpadoaHaAMTUUECKUM METOAOM BbISIBAEHbI
OCHOBHbl€ 3aKOHOMEPHOCTU U3MEHEHUS
OCTaTKOB PYAbl B Kamepe Mpu pasAnyYHbIX
TEXHOAOTMYECKUX CXEMax M napameTpax
BbiMycka (Taba. 1, puc. 4—5).

Hanbonblune octaTkv OTOUTON pyAbl B
OCHOBaHMW Kamepbl GOPMUPYIOTCS Npu
NAOLLAAHOM BbIMYCKE Yepe3 OAHOCTOPOH-
HUWe 3ae3Abl, BEAMYUMHA KOTOPbIX HAX0AMTCA
B NPAMOM 3aBUCUMOCTM OT LUMPUHbI Kame-
pbl M PACCTOSTHUA MEXAY MOrpy304YHbIMU
3ae3paMu. YBEAMUYEHUE LLIMPUHDBI KaMepbl
¢ 12,0 po 25,0 M 1 pacCTOAHUS MEXAY No-
rpy30o4yHbIMKU 3ae3pamn ¢ 8,0 po 12,0 m
NPUBOAAT K POCTY OCTaTKoB pyAbl ¢ 7,0 A0

Puc. 2. PyaHasi noarotoBka 6AOKa C MAOCKMM AHM-
wem: 1 — norpy3oyHble 3ae3pbl; 2 — 6ypo-pAocTa-
BOYHble opTa; 3 — BypoBble OpTa; 4 — Npepoxpa-
HUTEAbHbIN LEAWK; 5 — 6apbepHbIN LEAUK

Puc. 3. KombuHMpoBaHHas MOAroToBka OAOKa:
1 — pyponpuemHas TpaHLwest; 2 — Norpy304Ho-A0-
CTaBOYHbIN OPT; 3 — AOCTABOYHbIN YKAOH
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Tabavua 1

OcTaTtku OTOUTOM PyAbl HA AHULLIE KaMePbl MPU PYAHOM MOATOTOBKE OT ee 3anacos, %
py. bl 1PU py, 4

(npum BbicoTe kamepbl 40 m)

LLnpuHa Cxema BbINycKa pyAbl
kamepel, M TopuoBasn MaowaaHo-TOpLOBaA
Bbicota ot6Baemoro cros, M

8,0 12,0 16,0 8,0 12,0 16,0
12,0 8,5 11,4 13,5 6,4 8,5 10,1
15,0 9,5 12,7 7,2 9,5 11,2
18,0 10,2 13,7 16,3 7,65 10,3 12,2
20,0 10,6 14,3 17,0 8,0 10,8 12,8
23,0 11,2 15,1 18..0 8,4 11,3 13,5
25,0 11,5 15,6 18,6 8,6 11,7 14,0

32,0% ot ee 3anacoB (puc. 5). CHMXeHHe
octatkoB pyabl Ao 10,0 — 15,0% moxet
ObITb AOCTUIHYTO 3@ CYET NPUMEHEHUS TOP-
LOBOM U MAOLLAAHO-TOPLLOBOM CXEM Bbl-
nycka.

Ha puc. 5 npruBepeHbl 3aBUCMMOCTHU
U3MEHEHUs BEAMUMH OCTaTKOB PyAbl (Npu
TOPLIOBOM CXeMe) B 3aBUCUMOCTH OT BbICO-
Thl U LUMPUHBI Kamepbl (NpU BbICOTE OTOU-
BaeMoro HuxHero crof 16,0 m).

Kak oTmevyanocb B paHHUX paboTtax [8—
9], ocTatkK pyAbl Ha AHWULLE KaMepbl Npu
NOAEBOM NMOATOTOBKE ABASIKOTCS BPEMEH-
HbIMW, KOTOPbIE U3BAEKAIOTCS COBMECTHO
C 3anacamu obpyLLEeHHOro LeAnka. MNoaro-
My MoTepu 1 pasyboxmBaHWe B rpaHuLax
BblEMOYHON €AUHULbI (BCEMO OUYMCTHOIO

Puc. 4. 3aBUCUMOCTb OCTaTKOB PyAbl OT LUMPUHBI
Kamepbl rnpu NAOLLaAHOM Bblrycke: 1 — npu pac-
CTOSIHUM MEXAY MOrpy304HbiMuU 3ae3pammn 12,0 m;
2—-10,0m;3—8,0m
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6A0Ka), rAaBHbIM 06pa3oM, 3aBUCAT OT Na-
paMeTpoB BbIMycKa pyAbl NpU 06pyLLIEHUN
BPEMEHHOTO LeAnKa.

AAS onpepeneHuUs NokasaTenem U3BAe-
YyeHUs oOpYLLIEHHOrO LeArKa BbIA0 MpPo-
BEAEHO PU3MUECKOEe MOAEAMPOBAHME Ha
3KBMBANAEHTHbIX MaTepuanax AASl YCAOBWM
NOAEBOI MOAFOTOBKK C PYAOMPUEMHbIMHU
BOPOHKaMM U KOMOBUHUPOBAHHON — KaMe-
pa UMeeT PyAHYIO MOATOTOBKY, @ LEAUK —
MOAEBYIO TPaHLLENHY0. MoAyUyeHHblEe pe-
3yAbTaTbl CPAaBHWBAAWCH C MOAEBbIM TpaH-
LUENHBIM AHULLEM.

MokasaTeAn MOAEAMPOBAHUA BbiNycka
PYAbl NpY LWKWPUHE KaMepPbl U LeAUKa —
20 ™M u BbicoTe 6Aoka — 40 M npeAacTaB-
AEHbI B TabA. 2.

Puc. 5. 3aBMCMMOCTb OCTaTKOB PYAbl OT LUMPUHbI
Kamepbl py TOPLIOBOM Bbinycke: 1 — npu BbicoTe
kamepbl 60 M; 2 —40,0 m; 3—30,0Mm;4—20,0m



Tabavua 2
Moka3aTtenn MoAeArpPOBaHUSA BbiMyCKa 0OPYLLEHHOIO LIeAUKa

BapuaHTbl| BbiHU- | AobbiTo | PasyboxeHHas pyaa, kr | U3Bne- [Aobbitasa| Motepu Pasy6o-

(Sunyec | waewe | WCTOR o, e nopon, o, M| PAVER | | e
POHbI)  |UeAuKa, Kr Kr

noneBasi MOATOTOBKa (C BOPOHKOO6Pa3HbIM AHULLEM)
Kamepa - 11,663 | 3,250 | 3,319 | 6,569 |14,913| 18,232 — — 18,2
Leank - 5,683 | 4,800 | 3,274 | 8,074 {10,483|13,757| — - 23,8

NTOTO 29,9 |17,346| 8,050 | 6,593 |14,643|25,396| 31,989 |4,504|15,0| 20,6
TO Xe (C TpaHWENHbIM AHULLLEM)
Kamepa — 11,705 3,813 | 2,560 | 6,373 |15,518| 18,078 | — — 14,1
Leank — 5,605 | 5,757 | 2,806 | 8,563 (11,362| 14,168 | — — 19,8
NTOlro 29,9 |17,310| 9,570 | 5,366 |14,936|26,880| 32,246 |3,020| 10,1 | 16,6
KOMOUHMpPOBaHHasA NOAFOTOBKa
Kamepa — 10,100| 1,850 | 1,762 | 3,612 {11,950| 13,712 | — — 12,8
Leank — 5,626 | 8,535 | 3,159 |11,694(14,161|17,320| — - 18,2
NTOTO 29,9 |15,726|10,385| 4,921 |15,306(26,111|31,032|3,789|12,7| 15,9

Puc. 6. NoarotoBka 6AOKa: MAOCKOE PyAHOE AHMLLE C TOPLIOBLIM BbIYCKOM PYAbl (a); MOAEBOE TpaH-
LUEMHOE AHMLLIE C BbIMYCKOM PyAbl B TOPEL, AOCTaBOYHOV BbipaboTku (6); noreBoe BOPOHKOOBpasHoe
AHuLLe (B); 1, 2 — COOTBETCTBEHHO, TPAHCMNOPTHbIN U BEHTUASILUMOHHBIN LUTPEKK; 3 — BYPO-AOCTaBOUHbIN
(TpaHLLENHbIN) OPT rOpM30HTa BbiNycka; 4 — BEHTUAALIMOHHBIN OPT KaMepbl (6ypo-NocaA0UHbIN OpPT Le-
AMKa); 5 — 6ypo-AOCTaBOYHbIN (TPaHLLIENHbIN) OPT LEAMKA; 6 — LUTPEK ByPOBOro roprM3oHTa (Mo kamepe,
LieArKy); 7 — opTa BypoBOro ropu3oHTa (Nno kamepe, LeAUKY); 8 — NOrpy30UHble 3ae3Abl FOPU30HTa Bbl-
nycka; 9 — pyaonpuveMHble noAeBble TpaHwewn; 10 — pyAo-NpUeMHbIE MOAEBbIE BOPOHKM BbINyCKa
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Kak BMAHO 13 TabA. 2, HaWAy4LLKE MO-
KaszaTeAu M3BAEYEHUS AOCTUraroTCa Mpu
NMOAEBOW MOAFOTOBKE C TPAHLUENHbIM AHU-
wem (notepu — 10,1%, pasyboxuBaHue —
16,6%). M3yyeHne BbiNyCcka C BOPOHKO-
06pa3HbIM AHMLLEM AULLIHWUIA pa3 NOATBEP-
AVMAO €ro HEKOHKYPEHTOCNOCOHHOCTb MO
CPaBHEHUIO C APYTMMUK BapuaHTamMu MoA-
rotoBkun (notepu — 15,0%, pasyboxuBa-
HMe — 21,0%). HesHauutenbHOE npeBbl-
leHWe noTepb NpY KOMOUHWPOBAHHOM
NMOArOTOBKE B OCHOBHOM CBSA3aHO C YMEHb-
LeHMeM 0bAaCTM TeUEHUST PyAbl B TopLAx
NMorpy304YHO-AOCTaBOYHbIX 3ae3A0B (noTe-
pun — 12,7—13,6%), KOTOpOEe B CBOO OYe-
peAb CHUXaEeT pa3yboxunBaHue pyabl. Mpu

Tabanua 3

06pyLLIEHNN BapbepPHOro LeAMKa (pyAHas U
KOMOWHMpPOBaHHAs NOArOTOBKA) NOTEpPU B
3aBMCUMOCTMU OT MapaMeTPOB KamMepbl AO-
NMOAHUTEABHO YBEAMUYMBAIOTCH B CPEAHEM
Ha 1,6—2,0%.

AAS YCAOBUI KaMepHO-LEAUKOBOM Bbl-
€MKKW MOA 3alUMTON MOPOAHOW KOHCOAU
(PyAHMK 3anonsipHbii «<HOPUABCKUIA HU-
keAb») nateHT Ne 2310753 PO (puc. 6)
YUCAEHHBIM MoOAeAMpoBaHMeM [10—12]
METOAOM AMCKPETHbIX IAEMEHTOB? (puc. 7)
YCTaHOBAEHO cAeAytollee (Taba. 3):

* MWHWMaAbHble BEAMUYUHbBI NOTEPb U
pa3yboxXMBaHWA PyAbl AOCTUIAOTCA B YCAO-
BMSIX MOAEBOIN NMOATOTOBKM C TPAHLIEWHbIM
AHULWEM. B cpaBHEHWM C MAOCKUM PYAHBIM

lMoka3aTtean MoaeArpoBaHUs BblycKa pPyAbl (MPU NPoAeTe NOPOAHOH KOHCoAM 30 M
U npeaenbHOM pa3yboxxMBaHUM B MOCAEAHEHN A03€ Bbinycka 70%)

MNoarotoBka | MowHoCTb ToAwmHa PacctosiHue mexay Motepun,% | Pa3yboxu-
6r0Ka 3anexu, M | otbuBaemoro AOCTaBOYHBLIMU BbIpa- BaHue,%
CAOS, M 60TKamMu (3ae3pamu), M
3 10 8,3 54
14 10,1 8,6
20
10 9,2 6,2
MAOCKOE ° 14 11,4 9,3
pyAHOE : :
AHULLE 3 10 12,5 11,9
40 14 14,6 13,8
5 10 15,3 13,2
14 17,7 15,8
3 10 5,2 7,3
14 7,9 10,5
20
10 6,0 7,9
ronesoe > 14 9.1 11,0
TpaHLLEeNnHoe . -
AHULLE 3 10 9,8 13,3
40 14 12,3 15,2
5 10 10,4 14,4
14 14,2 17,0
noaesas 20 14 7 9.5
¢ pyAo- 5 18 10,8 13,7
NPUEMHbIMHU 14 12,7 16,3
BOPOHKaMM 40 18 153 17,7

' YucneHHble peLLeHnsa BbINOAHEHbI NPU y4acTum K.T.H. C.B. KanwwnHa.
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Puc. 7. ®parmeHTbl YACAEHHOrO MOAEAMPOBAaHMS BbiryCcKa pyAbl M3 GAOKa MPH MAOCKOM PYAHOM AHMLLE
(B COOTBETCTBUM C puUC. 6, a): CUTyaLMsa Ha Hayano BbIyCKa PyAbl (a); CUTyaLums Ha MOMEHT U3BAEYEHUS
PYAbI C PeAeAbHbIM pa3yboxuBaHneM B A03e Bbinycka 40% (6)

OCHOBaHWeM BAOKa M MOAEBLIMW PyAOTPU-
€MHbIMW BOPOHKaMM NOTEPU PyAbl B 3aBU-
CUMOCTM OT MOLLHOCTU 3aAeXW, TOALLMHbI
0T6MBAEMOro CAOSl U PACCTOAHUA MEXAY
BblpaboTKaMK BbiMycka CHWXatoTca B 1,6—
1,9, 1,3—1,6 1 1,2—1,4 pa3a COOTBETCTBEH-
HO. OAHaKO MoAeBan TpaHLLENHas NOAro-
TOBKa COMpsiXeHa ¢ pocToM obbema noa-
roTOBUTEAbHO-HaPE3HbIX paboT boree vem
B 1,8 pasa. [1oaTomMy Ha Bbi6Op TOro UAK
MHOr0 KOHCTPYKTUBHOIO OGOPMAEHUSA AHU-
LA 6A0Ka BAMSIHME TaKXKe OKa3blBaEeT LEH-
HOCTb AOObIBAEMOIr0 MMHEPAABHOTO ChIPbS;

* HaWAydllMe NoKasaTeAn U3BAEUEHUSA
obecneunBarotcsa NpU He MeHee, YeM MNpo-
NOPLMOHAAbHOM POCTE MPOAETa MOPOAHOM
KOHCOAM M MOLLIHOCTU 3aAEXM (CYLLECTBEH-
HO COKpaLlAaeTCa YAeAbHbIV BEC PYAbl, Bbl-
NyLEHHOM NOA 0OpYLLIEHHbIMW MOPOAAMM);

* yBEAUYEHUE TOALLUMHbI OTOMBAEMOro
cnos ¢ 3,0 po 5,0 M conpoBoOXAaeTcs He-
3HAUUTEAbHbIM POCTOM NOTEPb U pa3sybo-
XWBaAHWEM PyAbl, COOTBETCTBEHHO B 1,1—
1,2 1 1,05—1,15 pa3a;

* pauMoHaAbHbIMK NapamMeTpamu no-
AEBOW TPaHLWENHOW MOAFOTOBKM AHMLLA
6AOKa ABASAIOTCA, LIMPUHA KaMepbl Npu
YCTOMUMBOM pPyA€ WU HAAEraroLlmx nopoa
KOHCOAM — A0 40—45 M, NPOAET KOHCOAM
NP AOCTaTOUYHOM ee yCTOMUMBOCTY — 1,2—

1,5 MOLLHOCTEN PYAHOW 3aAEXM, TOALLUMHA
0TOMBAEMOrO CAOSI MO PYAE M NOralleHnto
NopoAHOro mMocTta npu GopmMUpOBaHMU
TpaHwen — 3,0 M, rAybrHa 3an0XeHUS
TPaHLLEWHbIX OPTOB (WTPekoB) — 7—10 m,
onepexeHne oTOOMKK pPyAbl B KaMmepe OT
noratlieH1s NOPOAHOro TPAHLLIEWHOro Mo-
cta 6—10 M, npeaenbHoe pasyboxuBa-
HWe B NMOCAEAHEW Ao3e Bbinycka — 70%.

BbiBOAbI

lpoBeAeHHbIE UCCAEAOBAHUSA NMO3BOAU-
AW YCTAHOBWTb, YTO BapUaHT NMOAEBOW MOA-
FOTOBKM C TPAHLLENHbIM AHULLIEM ABASIETCS
6onee NpeAnoUYTUTEABHBIM, 0becneunBa-
FOWLMM MaKCUMaAbHbIM 06beM BbiNycka
YMCTOM PyAbl OOPYLLUEHHOrO LEAMKa (A0
50,0% ot ero 3anacoB). PaunMoHaAbHbIMMK
napameTpamu 6AOKa SIBASIIOTCA: LUMPUHA
kamepbl 20 M, WKWPUHA LeAnKa — 15—
20 M (B 3aBMCMMOCTM OT YCTOMUYMBOCTH
FOPHbIX MOPOA M, B 0COBEHHOCTU, HaAera-
toLLLer BMeLLatoLen TOAWM) U raybrHa 3a-
AOXEHWS MOPOAHOTO AHMLEA 8—10 M.

B BapuaHTax KOMOMHUPOBAHHON U PYA-
HOW NOATrOTOBKaX YyAOBAETBOPUTEAbHbIE pe-
3yAbTaTbl OTPAOOTKM AOCTUrarOTCA 3a CUeT
MaKCMMaAbHO BO3MOXHOTO CryLLIEHMNS NO-
rPY304HbIX 32€3A0B C PACCTOSTHUEM MEXAY
HUMK He Boaee 8,0 M.
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EVALUATION OF BOTTOM DESIGNS FOR EXTRACTION BLOCKS
IN ROOM-AND-PILLAR MINING

With regard to the factual data on room-and-pillar mining at gently dipping ore deposits, the
article analyzes bottom designs of extraction blocks, parameters of rooms and pillars as well as
ore drawing schemes that ensure minimum development and face-entry drivage at the complete
extraction of mineral reserves. In terms of Nikolaevsky Mine of Dalpolimetall and Zapolyarny Mine
of NorNickel, the integrated research into ore extraction efficiency has been carried out, including
graphical analyses, lab-scale testing of equivalent materials and discrete element method mod-
eling.The found regularities of change in the ore reserves left in a room have made the basis for
the substantiation of the rational room width, method of extraction block bottom preparation and
distance between loading entries. In the course of evaluation of mineral extraction efficiency in
the variant of open stoping (Nikolaevsky Mine), it is found that the loss and dilution of ore within
an extraction block (room+pillar) depend on the ore drawing performance under caving of a tem-
porary pillar. For the conditions of open stoping under a protective rock mass beam (Zapolyarny
Mine), the completeness and quality of ore extraction are ensured if the rock mass beam span is
enlarged in proportion to the ore body thickness as well as at the cut layer thickness of 3—-4 m and
trench cutting depth of 7-10 m. The highest efficiency of extraction is achieved when a block is
prepared using field trench undercuts meant for ore drawing. The variant with the funnel-shaped
bottom of an extraction block is proved to be inefficient as compared with the other methods of
the extraction block preparation.

Key words: mining system, block, room, pillar, bottom, preparation, extraction, modeling, draw-
ing, extraction efficiency.
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FIGURES

Fig. 1. Field preparation of the block: funnel-shaped bottom (a); trench bottom (b): 1 — field haul-
age drift; 2 — loading races; 3 — ore-receiving funnels; 4 — submersible-delivery crosscut; 5 — subfloor
drilling crosscuts; 6 — landing crosscut; 7 — ore trenches.

Fig. 2. Ore preparation of the block with a flat bottom: 1 — loading races; 2 — boring and delivering
crosscuts; 3 — drilling crosscuts; 4 — safety cage; 5 — barrier pillar.

Fig. 3. Combined preparation of the block: 1 — ore trench; 2 — loading-delivery unit; 3 — conveying
slope.

Fig. 4. Dependence of ore remains on the width of the chamber with an area discharge: 1 — with
a distance between loading races of 12.0 m; 2 —10.0 m; 3—8.0 m.

Fig. 5. Dependence of ore remains on the width of the chamber with an end outlet: 1 — with a cham-
ber height of 60 m; 2 —40.0 m; 3 —30.0 m; 4 — 20.0 m.

Fig. 6. Preparation of the block: a flat ore bottom with an end discharge of ore (a); field trench bot-
tom with ore discharge to the end of the delivery work (b); field funnel-shaped bottom (c): 1, 2 — respec-
tively, transport and ventilation drifts; 3 — boring and delivering (trench) axis of the release horizon;
4 — the ventilation mouth of the chamber (the drill-and-landing port of the lint); 5 — bore-delivering
(trench) crosscuts of the whole; 6 — drift of the drilling horizon (on the chamber, the whole); 7 — the
mouth of the drilling horizon (on the camera, the whole); 8 — cargo arrivals of the release horizon; 9 —
ore-receiving field trenches; 10 — ore-receiving field outlet funnels.

Fig. 7. Fragments of numerical modeling of ore output from the block at a flat ore bottom (in accord-
ance with Fig. 6a): situation at the beginning of ore release (a); situation at the moment of extraction
of ore with a limiting dilution in a dose of 40% (b).

TABLES

Table 1. Remains of chipped ore on the bottom of the chamber during ore preparation from its
reserves, % (at a chamber height of 40 m).

Table 2. Indicators for modeling the release of the collapsed pillar.

Table 3. Indicators of ore output modeling (during the passage of the rock console 30 m and the
limiting dilution in the last dose of 70%).
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