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AkmyansHocmb. [To03eMHas pa3pabomka ckasbHbIX Maccugos MOWHbIX MECMOPOXOeHUL Ha 2/ybOoKUX 20pU30HMax conpogoxdaemces
260MeXaHUYeCcKUMU SI8NEHUSMU, Komopbie npedynpexdaomcsi 6038e0eHUEM 8 8bipabomaHHOM NPOCMPaHCMEEe UCKYCCMBEHHBIX COOpY-
KeHull u3 meepderowux cmecel. YnpasneHue eeomexaHuKol mMaccuga nosbiaem NOAHOMY LUCNOMb308aHUs HEOP U siensiemcs akmy-
arnbHbIM HanpasieHueM 20pHO20 hpougodcmea.

Lenb: demanusayust mexHonoauu ynpaeieHusi COCMOosIHUEM Maccuga nymem payuoHaibHO20 peaynuposaHus HanpsxeHull 8 Maccuse.
06Bekm: maccusb! MecmopoxdeHull TanHaxckozo pydHoeo yana.

Memodbi: modenuposaHue u akcnepuMeHm, pesybmamb| KOmopbIX S6/IA0MCs 0CHO80U Ons paspabomku Modenu u pekomeHOayud.
Pesynbmamel. [JaHa oueHka nogedeHur0 npupodHbIX U UCKYCCMBEHHbIX Maccueog AuhhepeH|UPO8aHHO OISl OCHOBHbIX MeCMOopoXde-
Hull pyOHO20 y3na. YcmaHoeneHb! 3aKOHOMEPHOCMU KOMBUHUPOBAaHUST 8apuaHMos pasepy3ku Maccugos om KpUMUYECKUX HanpsiKkeHul:
¢ HaBpabomkoll u ¢ nodpabomkoli 3awumHbiv croem. O606WeHbI NPUHLUNBI ONMUMU3ayUU mexHonoauu 000bMU pyd ¢ yuemom 2eome-
XaHu4ecKux ocobeHHocmel maccusos. PekomeHO08aHbI MepbI NosbiweHUsT 00beMHO20 Cxamusi 3aknadoyHbix cMecel Ons eapuaHmos
KkamepHbIX cucmem paspabomku. lMpusedeHbl pesynsmamsi MOOenuposaHus 8nusHUS 06beMO8 NOPOOHBIX BKIMKYEHUU Ha achchekmue-
Hocmb pa3pabomku mecmopoxdeHus. [TpednoxeHa Modenb 3KOI020-9KOHOMUYECKOU OUEHKU mexHomoeuli ¢ y4yemom 3ampam Ha Co-
30aHue 3aWUMHbIX CrI0es U yMeHbWeHUs pa3yboxusaHusi pyd. Pasepyska mMaccugos om HanpskeHull npedocmaensiem 603MOXHOCTb
peaynuposame yposeHb HanpskeHull co CHUXeHueM dechopmayuli, 8 MoM yucsie npu cenekmugHol ebleMke pyd ¢ ocmasneHueMm 8
Hedpax nopodHbIX NPOCIIOes.

Bbigodb1. Pa3epyska Maccugog om delicmeyrouyux HanpsxeHull sensemcs delicmeeHHOl Mepoll PeeHUst 0CHOBHbIX NPobieM HeOPONosTb-
308aHUs1 OOHOBPEMEHHO. Peanu3ayusi 3mo2o HanpaeneHus 8 yCrosusiX IoKau3ayuu MecmMopoxXOeHUL masHaxckoeo pyoHo20 MECmOpOX-
OeHusi moxem Obimb OcywecmerneHa onepexaioweli esleMkol crosi no noyge. ghchekmusHOCMb OMPaBOMKU  HaNPSIKEHHO-
OechopmuposaHHbIX Maccusog docmuzaemes payUoHasbHbIM 83aumodelicmeuem nPUPOOHbIX U MEXHOM02UYECKUX (hakmopos pa3pabomku.

Knioyesnbie cnosa:
MECMOPOXAEHUS, Maccugbl, HaNPSXKEHUST, pasepy3ka, 3KOHOMUKa, OKpyXarouwias cpeda, ynpaereHue.

Beepnenue MeTtogonorus uccnenoBaHus

[TomzeMHas pa3paboTka MECTOPOKICHUH MOJE3HBIX
HUCKOITAEMBIX COIMPOBOXKIACTCA HETATUBHBIMU TI'€OMEXa-

MeTopl HCCIEAOBAHMSA BKIIOYAIOT B ce0s cHUCTeMa-
TH3AIMI0 ¥ KPUTHYECKUH aHAU3 MyONMKAINN, MOJIEIHU-

HIYECKUMHU SBICHUSAMH, CHIDKAIOIIIMI 3KOHOMHYECKYIO
1 9KOJIOTHIECKY0 3 dekTnBHOCTH 100bI4u pys [1-3].

OnHO u3 HampaBleHWH ONTMMM3ALUMU  METOJOB
yIpaBJIeHUs MAaCCHUBAMHU 3aKJIOYAeTCs B PEryIUPOBAHUH
NPUPOHBIX U TEXHOTCHHBIX HANPSKEHHH B HUX IyTEM
NPEeaBAPUTEIBHON PAsTpy3KH IPOXOAKON BBIPAOOTOK,
YTO 3AlMINAET MACCHB OT Pa3pyLICHUs U YIydIlaeT Mo-
KasaTesld TOPHOTO mepezena [4-6].

OTH HpoLecChl BIMAIOT HAa COCTOSHUE OKpYKarowei
Ccpejibl, BbI3bIBas HeoOpaTuMble mocnenctaus [7-10].

B MmaccuBax KOpPEHHBIX MECTOPOXKICHHil, 0COOCHHO
Ha y4acTKaX COWICHEHHS KPYIHBIX PYAHBIX T€ll, BENHYH-
Ha HampsOKEHUH W iehopMalinid onpesesseTcs IpH mpo-
YUX PaBHBIX YCJIOBUSAX CXEMOM U CTAJUHHOCTBIO pa3BU-
THS TOPHBIX Pa0OT U BpEMEHEM.

[lokasaTenu pa3pabOTKH MECTOPOXKACHUH yiydllla-
I0TCSl TIPUMEHEHHEM TEXHOJNOTHH ¢ IpeBapUTeNbHOMN
pasrpy3koil MaccuBa OT HampsDKEHHH MPOXOIKOH BbIpa-
0O0TOK WK OypeHHEM CKBAXKHH.

[lenbio nccnen0BaHMUS JAHHOTO HAMPABJICHHUS SIBIISCT-
cs pa3paboTKa METOJOB YNPABJICHHsS HAMPSKCHHSAMU B
maccuBe [11-13].

DOI 10.18799/24131830/2023/7/4074

POBaHHeE TIPOLECCOB U IKCTIepuMenTHI [ 14-17].
PesynpraThl HATYpHBIX M 1a0OPATOPHBIX HCCIEN0BA-
HuUid 00001IaI0TCS ¥ aHAM3UPYIOTCS, MOCNE YEro CTaHO-
BATCS  OCHOBOM 1 pa3pabOTKM  MaTeMaTHKO-
SKOHOMHMYECKOH MOJeNN omnpeneieHns 3QQeKTHBHOCTH
pa3paboTKi MecTOpoXACHHUS. JIT1 TOBBILIEHHS perpe-
3eHTA0ENBHOCTH PE3yIbTaToB IPH MOJACTHPOBAHHH Ba-
PpHUaHTbL TEXHOJIOTHH ITOCTABJICHBI B OJWHAKOBBIC YCJIOBHS.
Ilo pesynbTaTaM MojenMpoBaHusS (QeHOMEHA BIHSHUS
00beMOB TTOPOAHBIX BKJTIOYEHHWH Ui BAapHaHTOB C pa3-
TPY3KOH HaNpsLKEHUH B KPOBJIE U B IIOYBE PEKOMEHIYIOTCS
Mepbl ONTHMHU3ALMH TEXHONIOTHH paspadorku [18-21].

Pesyn bTaTbl UCCNeaoBaHUA

[IpobneMHBIE yYacTKU MECTOPOXKACHUS OTpabaThI-
BAIOT CIIOEBOY BBIEMKOH (puc. 1).

Hccnenyemas 3a1exb MEAUCTBIX PYJ pasfiencHa Imo-
POIHBIM TPOCITOEM TOMMHHOM 10 10 M Ha BEpXHIOI
YaCcTh MOIIHOCTEIO 10 5 M U HIDKHIOIO 9aCTh MOIITHOCTEIO
10-15 M, 4T0 MO3BOJIAET KOMOMHUPOBATH BAPHAHTHI Pa3-

TPY3KH.
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Puc. 1. Bviemka YuacmrKoe maccuea 2Opu3OHmalbHblMu Ci1OAMU

Fig. 1. Excavation of the array sections by horizontal layers

HccnenoBansl 1Ba BapruaHTa 0TpaObOTKH 3aJIEKH.

Bapuanm 1. 3ammTHBI cnoii oOpasyeTcs BbIPabOT-
KaMu pa3mepamu 4x4 M ¢ 0CTaBIEHUEM PYAHBIX LENTNKOB
YUTH C CO3IaHHEM MACCHBOB M3 TBEPACIOIINX CMECEH.

Bapuanm 2. 3amuTHbIHA cI0# 1O OYBE PyIHOTO Tena
0TpabaTHIBAIOT C ONEPEKEHHEM OCHOBHBIX CIIOCB.

Pynuas cTenka BBIPaOOTKHM pasrpykaeTcs OT Hamps-
KeHNH Ha rnyOMHY He MeHee 2 M. 3allUTHEIH cloi Mo-
XKeT ObITh 00pa3oBaH BEIPAOOTKAMU C pazMepamu He 6o-
nee 4 M. 326011 B HIDKHEH YacTH pyHOTO TeNa OTCTaeT OT
KOHTAKTa IIPOCIIOS C HIKHEH PyJoH, a ocTanbHas pyza
M3BIICKACTCS BMECTE C IIOPOIHBIM IPOCIIOEM.

[Toxazatenn 3((EKTHBHOCTH BAapHAHTOB PAsTpy3Ku
pasnuyaroTcs He Ha MHOTO (Tadm. 1).

I[loBeseHIE PyZAOBMEIIAIOMINX MAaCcCHBOB JUII MECTO-
poxnennii Hopunbckoro pyaHoro ysna oleHHBaeTCs
nuhdepeHIpoBaHHO.

Tannaxckoe MECTOPOXKACHHE XapaKTepU3yeTcs CIOU-
CTOM CTPYKTYpOI U pa3/ieNieHueM pyAHOTO Teja Ha [auKH,
4T0 TpeOyeT CeNneKTUBU3AIlMN OYNCTHON BBIEMKH. B aTHX
YCIOBUSAX Iielecoo0pasHa OIepexarolias BhIEMKA 3a-

IUTHOTO CNOS IO TMOYBE HMJIM IO KPOBNE PYAHOTO Tena
(puc. 2).
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Puc. 2. Pazepyska maccusa om HanpsaxceHuli: a) 8 kpogne, 6) 6 nouse; 8) ¢ mene maccuga, 1 — epipabomxu 3auumno20 cios,
2, 3 — creadicunvl; 4 — 6eepHble CKBANCUHDL, 5 — 3AUUIEHHAs 30HA; 6 — 2DAHUYA 3AUUWEHHOT 30H, T — C0e8ol opm,

8 — mpancnopmuas evipabomka; b — wupuna renmol
Fig. 2. Unloading of the array from stresses: a) in the roof

; b) in the soil; ¢) in the area of the array; 1 — workings of the

protective layer; 2, 3 — wells; 4 — fan wells; 5 — protected zone; 6 — border of protected zones; 7 — layer ort; 8 —

trans-tailor production; b — width of the tape
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Taonuya 1. Xapaxmepucmuxka KOMOUHUPOBAHHLIX 6APUAH-
Mo pasepysKku

Table1.  Characteristics of combined unloading options
O0beM BbIpabOTOK, ) T ——
Bapuant M*/1000 T poms "% 0CTE,
. . M*/TOx
Option Volume of workings, Capacity. m/vear
m°/1000 t pactly, muy
“‘t’) Kposie 1237 38400
y roof
1o MoHBe 1244 39200
by soil

[TpHHIUIEL ONTHMI3ALAK TEXHONOTUH TOOBIYH Y.

st TanmHaxCcKOTO MECTOPOXKACHHS BKITIOYAIOT B CEOSL:

® packpoiika Ha BBIEMOYHBIC MAHETH CO CMCHICHUEM
(poHTOB;

® BOCXOJIIAsl BBIEMKA TOPH30HTAJIBHBIMU CIOSMH C
Ppasrpy3Koif;

® OpHUEHTAalUs BBIEMOYHBIX BBIPAOOTOK MOJ YITIOM K
(bpoHTy pabor;

® OrpaHMYCHHE Pa3MepoB IENUKOB 10 8—12 M Ha riy-
oune 1o 800 M u 9-15 M Ha ruryOuHe 6omee 800 M.
Mecmopodicoenue «Oxmabpvckoe». Mepsl Teomexa-

HUYECKOU MPOQIIAKTUKH:

® BBHIEMKa YYacTKOB MOIIHOCTBIO 70 10-12 M ¢ pa3-
TPY3KOH MaccuBa,;

® COXpaHEHHWe JIMHEHHOro (poHTa padoT ¢ paBHOMEp-
HBIM TIOIBHTaHIEM 3300€B;

® pasrpy3Ka MaccuBa MPOXOAKON BBIPAOOTOK C OCTaB-
JICHHEM HEOTIACHBIX IIEIIUKOB;

¢ B3pbIBAaHUE KaMY(IIETHBIX 3apsI0B B 60KaX BBIPAOOTOK.

[ToBbImEHNI0 0OBEMHOTO CRATHSA 3aKNaJI0YHBIX CMecei
CIIOCOOCTBYIOT BapHAHTHI KAMEPHBIX CHCTEM pa3paboTKH,
3((HEKTUBHOCTH KOTOPBIX 3aKITFOYACTCS B CIIETYIOIIEM:
® MHHMMH3AIHS CPOKOB IEPEXOa MACCHBA B PEKHM

00BEMHOTO CHKATHSL,
® 3aMOJHEHHE OYMCTHBIX KAMEp 3aKIaJ0YHON CMECHIO

1o Bcemy 00BeMy;
®  OpraHM3alys OYHUCTHBIX PabOT CILIOMIHBIM (PPOHTOM;
® MHHMMH3AIMS BPEMEHH «CTOSHHS»  OTKPBITOrO

OYHCTHOTO MPOCTPAHCTBA.

Taonuya 2. CenexmusHocms 6bleMKU pyo npu 0o0wiue ¢
3AUUMHBIMU CLOSIMU

Selectivity of ore extraction during mining with
protective layers

Table 2.

JUist TIOBBIIIEHUS PEeNPe3eHTa0eNbHOCTH PEe3yIbTaToB
TPY MOJICTTHPOBAHHH BAPUAHTHI TEXHOJIOTUH MOCTABICHEI
B O/IMHAKOBBIC YCIOBHS. Pe3yipTaTel MOACTHPOBAHHS
BIHSHUS 00BEMOB TTOPOAHBIX BKIFOUSHUI 17Isl BAPHAHTOB
¢ HapabOTKOi U ¢ MOAPadOTKON NPUBEIEHBI B TAOM. 2.

JlaHHbBIe A7 MOJETUPOBAHUS MOTyYeHBI 00paboTKOM
PYIHUYHBIX TOKYMEHTOB (Ta0m. 3).

Tabnuua 3. Hcxoouvie Oannvle 0151 MOOenUpOBaAHUs napa-
Mempog mexHono2uu

Table 3. Initial data for modeling technology parameters
TpynoemkocTs, dei. | CebecTouMOCTb,
TexHonoruyeckue npo- 3 3
u/M JIEH. e1./M
L ECChI . . .
Technological processes Labor intensity, Cost price, den.
pers. h/m® units/m®

HO,HI‘OTOBI/ITGJ'IBHBIG BBbI-
paboTku 1,2 12
Preparatory workings

O4ucTHbIE BEIPAOOTKH

Sewage treatment works 14 13
O0opynoBaHuE 3aIUTHO-

TO CIIOSt 2,0 30
Protective layer equipment

Ot6oiika Pyt 012 15
Ore extraction

Beinyck pyzbl U3 c10oeB 0,10 0,14
Ore release from layers

Beimyck pyasl n3 KaMepsl

Ore release from the 0,12 2,2
chamber

3akiajKa MycToT CMECAMH

Laying voids with 0,18 25

mixtures

Ilpumeuanue: yenwvt no cocmosinuio na 1990 a.
Note: prices are as at 1990.

[omyueHHble MOKA3aTeNH MO3BOJSIOT COMNOCTABUTH
BAPUAHTHI TEXHOJNOTHI MeXTy co00ii (Tab. 4).

Tabnuua 4. Iloxazamenu mexnonozuii 0oo6vI4YU pYO
Table 4. Indicators of ore extraction technologies

BapuanTs! TexHOMOTHIT

TTokazaTenu TeXHOJIOTHI EHHHHHH Pa3pa60TKI/I
Technoloay indicators usmepenns | Variants of development
9y Units technologies

1 2 3 4

MomHocTs 3anexu

Indicators of options Wm 20120 120 1 20

BapuaHTsl pasrpys3ku

O6beM 3amacoB, ThiC. M° . X
> Unloading options

Hpomsoau’renbﬂocn TMaHeIun TBIC. Ms/l"
Panel performance 1000 m%g 80 | 100 | 50 | 120
Pacxo1 BeIpaboTok MY/THIC. T
Expense of workings m*/1000 t 120 | 95 1 105 | 60
HpOI/ISBOZ[I/ITeIII)HOCTI) 3

. M°/cM
3aboifmka mé/em 5 6 5 8

Slaughterer productivity

Volume of reserves,
thousand m® B xposne B TouBe
In roof In soil
Pyna ITopona Pyna ITopona Pyna ITopona
Ore Breed Ore Breed Ore Breed
200 100 200 80 200 50
W3Bnedenue u3
Heap, % 100 80 100 50

Extraction from the
subsurface, %

CebecTouMOoCTh py/Ibl,
(paHKo JITOK
Cost of ore, franco hatch

p/pymet
bimfofore| +° | %2 | 59 | 39

PaByGO)KI/IBaHI/Ie TIPOCIIOEM

Thinning by interlayer % 48 1 28 | 331 69

OcTaBieHo B
Henpax, % 0 20 0 50
Left in the bowels, %

OTHOCHUTENBHBIH 3¢-
tdexr, % 0 0 28
Relative effect, %

Yenosuvie obosnauenus: 1 — KOM6uHup08£lHHa}Z mexHojiocus ¢
paszepysKoli no kposie, 2 — KOMOUHUPOBAHHAS MEXHONO02USL C Pa3-
2py3KolL no nouse; 3 — Cloesast BbIEMKA C Pa3epy3KoU No Kpoene;
4 — kamepHas cucmema Oe3 pazepy3Ku Om HANPANHCEHUIL.
Symbols: 1 — mixed technology with unloading by roof; 2 —
mixed technology with unloading by soil; 3 — leaf mining
with unloading by roof; 4 — single-stall system without
unloading from voltages.
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Bapuant ¢ pasrpyskoil mo mnouse obecreduBaeT
MEHbIIee pa3yO0OKMBaHHE PyA HOPOAOH MpOCITOS, He

yCTynas ApYTr¥M BapHaHTaM [10 OCTaJIbHBIM HOKAa3aTesIiM.

0O6cyxaeHne pe3ynbLTaToB

Pe3yJII>TaT]>I BBITIOJIHEHHBIX I/ICCJ'IGZ[OBaHI/Iﬁ ABJISIIOTCA
9IEMEHTOM OO0IIell CHCTeMBl MOHWUTOPHHTA COCTOSHHUS
MacCcHBa, HCIOJb3YeMOM IS ONTHMHU3AIUU OCHOBHOTO
npou3BojicTBa [22, 23].

Jns TamHaXCKUX MECTOPOKIEHUN OZHOM M3 ITIaBHBIX
npo0ieM SIBISETCS CHIKEHHE pa3yOoXWBaHUS PYyI, MO-
9TOMY aKTyalbHbl BAPUAHTHI CENEKTHBHOMN BHIEMKHU PY/IBL.
[Ipu cpaBHEHUM aNbTEPHATHBHBIX BAPUAHTOB Pa3pabOTKH
OLIEHMBAETCSA BO3MOKHOCTb OCTABIIEHUS IOPOAHBIX MPO-
CJIOEB B HEJpax.

Bapuanm nucxoosuux croe@ ¢ BHIEMKOH 3aIIUTHOTO
CJI0S TIO KPOBJE MpPH MPOYHOH PyAe CTAHOBHUTCS HEBBI-
TOAHBIM.

Kamepnwui sapuanm Oe3 3awumnozo cios ue obec-
TIEYNBAET COXPAHHOCTD CTEHOK BBIPAOOTOK U XapaKTepH-
3YCTCA MOBBILICHHBIM paSyGO)KI/IBaHI/IeM.

Kombunuposannvie 8apuanmsl ¢ onepescaiouyeii 6ui-
eMKOU 3auumno20 Cos 10 KPOBIIE U TI0 MOYBE PYIHOTO
TeNa 10 I0Ka3aTeNsiM MPAKTUYECKH OJMHAKOBBI, OHAKO
PA3IUYAIOTCS IO KPUTEPUIO CENEKTUBHOCTH BBIEMKH.

BapuanT ¢ pasrpy3koil B KpOBIIE XapaKTepU3yeTcs
paboToii MO/ 3aIUTHBIM CJIOEM MPU MOIIHOCTH BEPXHHUX
PYA 3—5 M U He TIO3BOJIAET OCTaBIATh B HEAPax MPOCIIOH,
TPeIbABISET MOBBIICHHBE TPEeOOBAHUA K IPOYHOCTH
TBEPJCIOIIMX CMECEl U HE MO3BOJAET ONEPaTHBHO pea-
TUPOBATH HA YMCHBIICHUE MOITHOCTH PYHBIX TEJI.

Bapuant c¢ pasrpyskoil B MmouBe XapakTepusyercs
HPOTSKEHHOCTBIO (poHTa 0TpadoTKH. [ obecreueHus
COOTHOIIEHHST MEXTy (POHTAMU HPOM3BOIUTCS MOATO-
TOBKa U BbIEMKa CHa4YaJla HJKHUX, a 3aTEM BEPXHUX DY,
YTO MO3BONSET OCTABIATH HE OTOUTHIM MOPOAHBIH MPO-
CJIOM MOIIHOCTBIO HE MEHEE MUHUMAJILHON TOJIIIMHBI I10-
TOJIOYMHBL.

B ocHOBy BapuaHTa ¢ HaKkJIOHOM CTEHOK KaMmep Ha
PYIHBIA MaccUB IOJIOKEHO COOTHOLIEHHE Pa3MEpoB Ka-
Mep U yINIa HaKJIOHa CTeHOK. HakioHAA cTeHKy Ha Mac-
CHUB, YBEIMYMBAIOT JJIMHY U BBICOTY KaMepsl 0e3 CHIKe-
HHUSI YCTOHYHMBOCTH.

JIns yyacTKOB MOHMKEHHOM YCTOMYMBOCTU PEKOMEH-
JyeTcs CO3JJaHUE MPENOXPAHUTEIPHOIO MacchBa M3
TBEpACIONIEN CMECH Ha TPAHUIIE PYIHOM 3aeku ¢ 30HON
HapYLIEHHOCTH, TOJIIMHA KOTOPOTO PAcCUUTHIBAETCS M3
YCIIOBHS HAaTPYKEHHS 3aLEMICHHOMN ITUTHI.

ITpu momaue cMecell Ha MarasMHUPOBAHHYIO PYAY B
TIEPBYIO CTAJHI0 OTOMBAIOT M BBIMYCKAIOT PyAy U3 BEpX-
HEH 4acTH KaMephl, 3aKJIajbIBAlOT BHIPAOOTAHHOE MpO-
CTPAHCTBO, MOCNE YETO M3BIEKAIOT PyAy M3 HUXKHEH Ya-
cTi Kamepbl. HWkHAS yacTb Kamepsl NOANEPKUBAETCS
Mara3MHUpPOBaHHOM PyZoil, a B BEpXHEH YacTH Hampsoke-
HUSl YMEHBIIAIOTCS 32 CYET COKPAIICHUS BPEMEHH CyIIe-
CTBOBAHHMS BBIPaOOTaHHOTO MpOCTpaHcTBa. Pyna He mpo-
NUTBIBAETCS 3aKIAAKON U He 00pa3yeT MOHONUTHOH Mac-
CBI, TIOTOMY YTO BSDKYIIWH PacTBOp MPOHHKACT BIIYOb
pyIel He Goree yeM Ha 0,5 M.
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OddexTUBHOCTS OnepesKaromeil pasrpy3kid MacCUBOB
CJIaracTCs COBMECTHBIM BIHSHHEM TEOMEXaHHYECKHX,
SKOJIOTHYECKHUX M IKOHOMUUYECKHX (haKTOPOB PaspabOTKH.

Caenenus 0 TIOBE/ICHAN HaInpsLKeHHO-
JeOpMUPOBAHHBEIX MACCHBOB IPU 0TPaOOTKE AAIOT BO3-
MOXHOCTh ONTHMH3UPOBATH TEXHOJIOTUH 1O (aKTopy
yueTa ACHCTBYIOIMX HAPSKECHUI.

Pasrpy3ka maccuBa OT BBICOKMX HAIpPSKEHUH LEse-
coo0pa3Ha Impu cONMKEHNH BRIPaOOTOK HA PacCTOSHHE §
M. Eciu 310 TpeGoBanue He cobmoaaeTcs, pa3rpyska Ino-
BHIIICHHBIX HATNPSDKCHUHA OCYIIECTBIIETCS CO3TaHHEM
BBIIIIE BEIPAOOTKH 3aIIMTHOTO CIIOS.

@pOoHT OYMCTHBIX NaHEJIEeH [OJKEH OIepekKaTh
(POHTHI CMEXHBIX MAHENCH Ha YCTAaHOBJICHHYIO ISl TaH-
HBIX YCIIOBUH BEHYHMHY.

OO DEeKTHBHOCTS  YIpaBIeHHUS pa3padaThIBACMBIMU
MaCCHBAMH OTIPEIENAETCS COBOKYITHOCTBIO IPUPOAHBIX U
TEXHOJOTMIECKAX PECYPCOB, BEIMYMHON HAHOCHMOTO
TOpHBIMU paboTamu ymepOa M YIyIIEHHOH BBITOJOH OT
HEPALMOHATBHOTO UCTIONb30BAHUS HEAP.

dopMann30BaHHAS 3AMHCH 3TOTO YCIOBHUS:

V,-V = f(I,3),

rae Y — ymep6 Heapam npu 6a30BOH TEXHONOTUH; Yy —
ymepb OKpyXkarommeil cpeie IpH TEXHOIOTUH C Pasrpys-
Koii MaccuBa; [1 — mpUOBLTL OT KCTIONB30BAHUS TEXHOJIO-
TuM; 3 — 3aTpaThl HA peaTM3aIUI0 TEXHOJIOTHH.

Maremarnueckass MOJENb 3KOJIOT0-3KOHOMHUUYECKON
OLIEHKH TEXHOJIOTHIi:

O=A(0-3)-(Y,-VY,).

3aTpaThl MOTYT OBITH OMpPEIETCHBI METOAOM MOCIE-
JIOBaTENbHOTO Mepedopa BAPHAHTOB:

h, = f(x,x,... x),

rae Ny — onTUMU3EpYeMBIit mapameTp; Xq, Xp ... Xy — He-
PEMEHHBIE TapaMeTpEL.

OxoHOMIYeCKas 3QPEKTUBHOCTE ONTHMH3UPOBAH-
HBIX 110 (h)aKTOpy ydeTa FTOPHOTO JABICHHS TEXHOJIOTHIl:

2 =(23,-33,)A.

PC3yJ'H)TaTI)I HUCCICA0BaHUA MOTYT 6I>ITI) HCII0JIb30Ba-
HBI TPH IKCIUTyaTalldd MOIIHBIX MECTOPOXKICHUH LCH-
HBIX Py B CJIOXKHBIX YCIOBHSX IS ONTHMU3AIHH TEXHO-
JIOTUHA pa3pabOTKU B HAMPABICHAH CHUKEHHUS Pa3y00Xu-
BaHUs Py

3aknioyeHne

Pasrpyska MaccuBOB OT ASHCTBYIOIMX HANPSKEHUH
T03BOJISIET CHU3UTH Je(hOpMallii MaccHBa U OCTABIATh B
He/pax IMOPOAHBIE IIPOCJIOH, YTO MOBBIIIAET KayecTBO
JOOBITHIX PYI.

JList MeCTOpOKICHUH TaTHAXCKOTO PYAHOTO y3na Iie-
71ecoo0pa3Hbl BApUAHTHl TEXHONOTHH C PasTpy3Koi
HaIpsHKEHUH OTepekaroel BBIEMKOW CII0S TTO MOYBE.

SddekTHBHOCTD OTpabOTKH HaTPSKCHHO-
IehOpMHUPOBAHHEIX MACCHBOB OIHCHIBACTCS MOIEIEIO,
YBS3BIBAIOIICH MPUPOAHBIE W TEXHONOTHYECKHE (aKTOPHI
pa3paboTKH.
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CONTROLLING STRESS-DEFORMED TALNAKH ARRAYS BY STRESS UNLOADING

Viadimir I. Golik'2,
v.i.golik@mail.ru

1 Moscow Polytechnic University,
38, B. Semenovskaya street, Moscow, 107023, Russia.

2 Geophysical Institute of Vladikavkaz Scientific Center,
93a, Markov street, Vladikavkaz, 362002, Russia.

Relevance. Underground mining of rock massifs of powerful deposits on deep horizons is accompanied by geomechanical phenomena,
which are prevented by the construction of artificial structures made of solid mixtures in the developed space. Controlling geomechanics of
the massif increases the completeness of subsoil use and is an actual direction of mining production.

Objective: detailing the array state management technology by rationally regulating the voltages in the array.

Object: arrays of deposits of the Talnakh ore node.

Methods: modeling and experiment, the results of which are the basis for the development of a model and recommendations.

Results. The paper introduces the assessment of the behavior of natural and artificial massifs differentially for the main deposits of the ore
node. The regularities of combining options for unloading arrays from critical stresses are established: with overworking and with a protec-
tive layer underworking. The principles of optimization of ore mining technology taking into account the geomechanical features of the ar-
rays are summarized. Measures to increase the volumetric compression of filling mixtures for variants of chamber systems of development
are recommended. The results of modeling the influence of the volumes of rock inclusions on the efficiency of field development are pre-
sented. A model of ecological and economic assessment of technologies is proposed, taking into account the costs of creating protective
layers and reducing the dilution of ores. Unloading of arrays from stresses provides an opportunity to regulate the stress level with a de-
crease in deformations, including during selective excavation of ores with the abandonment of rock layers in the bowels.

Conclusions. Unloading arrays from operating stresses is an effective measure to solve the main problems of subsurface use at the same
time. The implementation of this direction in the conditions of localization of the Talnakh ore deposits can be carried out by advanced ex-
cavation of the soil layer. The efficiency of working out stress-deformed arrays is achieved by the rational interaction of natural and techno-
logical factors of development.

Key words:
deposits, arrays, stresses, unloading, economy, environment, management.
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