PYAHHK «KOMCOMOAbCKHin

introduced new installations into operation in different years. The modification and upgrading involved
also technology and equipment. In the period from 2005 to 2007, modernization of the skip hoist in
Komsomolskaya mine doubled the mine production output. Equipment has been totally replaced by
the modern machinery from the world’s best producers such as Siemens, Mining Technology SIM AG.
Forinstance, hoisting machines SIM AG operate in the deepest mines and are reckoned the most reliable
in the world. The Company’s proud is Skalistaya mine. This is a unique mine from the view point of
technologies of construction and mining. The highest value rich ore occurs here at a depth to 2 km; so the
Skalistaya mine shafts are the deepest not only in Russia but in the entire Eurasia. Drivage is executed
by one of the world’s top mine constructors — Thyssen Schachtbau from Germany, a good partner to
the Company. The backbone of the Company’s success is not only the tonnage of ore production and
kilometrage of stoping but the staffis the all wealth of the Company. Today the Company’s team totals
more than 2500 people at an average age of 36 years. The Company’s personnel performance for the last
three years is gratifying and gives evidence of conscientious and dedicated work; out of more than 1275
differently awarded employees, 125 hold governmental awards, 284 have awards from state ministries
and 866 employees are granted honorary degrees.

Keywords: Komsomolsky Mine, Komsomolskaya mine, Skalistaya mine, copper—nickel ore, mining,
ventilation, disseminated ore, underground mining, shaft, reliability, safety, prospects, production.
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LlaHa oLieHKa HanpsKeHHOro COCTOSHIS PyaHOro MaccyBa B CBS-
3 C Ha4anom BefjeHus 0YUCTHbIX pa6oT B 3anexu C-2 TanHaxckoro
MECTOPOX[EeHIs, 0TPpabaThiBaeMOro LwaxToii «CkamucTas» pyaHuka
«Komcomonsckui». [lo pe3ynbTatam GypeHus KepHOBbIX CKBAXMH
YCTAHOBIEHO HamM4ve Mpeo6rafalolvx ropusoHTabHbIX HaMPSXe-
HUIA, HANPABIEHHbIX N0 YoM 0Koo 62° K 0CU 04YUCTHBIX BbIPaGO-
TOK. BbIMosHEHo MaTeMaTn4yeckoe MOZErpoBaHNE [I1Sl OLEHKM U3-
MEHEHWS HANPSXXEHHOro COCTOSHUS PYOHOr0 MAacCBa 10ce 0Tpa6oT-
Kv1 nepBu4Hoi nenTs B nanensx 1 v 2. [puBeneHs! pekoMeHgaLmnm no
KOHTPOJI0 HAMPSIXEHHOTO COCTOSHIAS MDY BEAEHWW FOPHbIX PaboT.

KnioueBbie cnoBa: HanpsXeHHOE COCTOSHIE, TEH30P HAMPSXKE-
HUIi, KEPHOBOE BYPeHue, MaTeMaTUHEcKOe MOLEeNMpoBaHue, KaTero-
DpUSl y1ap00NACHOCTY, PA3PE3Ka 3a/1eXu, 30Ha MOBbILIEHHOO rOPHOO
[1aBIeHus.

DOI: dx.doi.org/10.17580/9zh.2016.07.02

Beepnenune

Mone waxtbl «CkanucTas» pacnonoXeHo CEBEpHEE Mons pyaHu-
ka «Komcomonbeckuid» Ha BOCTOYHOM Kpbine Hopunbcko-Xapa-
enaxckoro pasnoma (HXP) u npuHapnexwut k TanHaxckomy MecTo-
POXOEHWIO CYMNbMUAHLIX MEAHO-HIKENeBbIX pyA. CrnolHble pyabl
o06pa3yioT e 3anexu (1-9 n 2-9 CeBepHble), NpuypoYeHbl K CEBEPO-
BOCTOYHOI1 BETBY TanHaxckoi pyaoHOCHOI MHTPY3IAW 1 PacromnoXeHb
Mo ee HWKHEMY KOHTaKTy. B none LwaxTbl MMEKTCS NPOMBILLNEHHbIE
3anacsl 6oraTbix 1 MegucTbix pya [1].
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I Puc. 1. Pazpe3 no cnoesomy opty 2/8 3anexu C-2

3anexb C-2, sBnssack npoporxeHnem 3anexu G-1, BbITsHyTa
Baonb HXP Ha paccTosHme okono 1900 m npu cpenHeit WipyHe oKo-
no 400 m. Iny6uHa 3aneraHus no nouse coctaenseT ot 1100 o
1500 wm, cpeaHss MowHocTb — okoro 11 M, ¢ KoneGaHuem oT nep-
Bbix MeTpoB [0 40 wm.

3anexu C-1 n C-2 pa3penseT 6e3pyaHas 30Ha — BbICTYN B J10-
KE UHTPY3uK, noaHsThi Ha 10—15 m. Pa3mepbl 3Tol 30HbI: ¢ 1ora Ha
cesep (no napennto) — 50-500 m (8 cpeaqem 300 m); ¢ 3anapa Ha
BocTOK (Mo npocTupaHuio) — okomno 550 m.

PynHas 3anexb, nopnexallas paspaboTke, COCTOMT 13 ChnoLw-
Hbix (6oratbix) n MepucTeix pyA (ropusonTsl MIT-0H v MM-0B). [ns
3anexu XapakTepHbl HE3HAYNTEeNbHasA MOLLHOCTb PYAHOMO Tena U Ha-
NN4Me BOMbLIOTO YWCra KCEHONMTOB POrOBMKOB W MEAMCTBIX PYA.
Pa3pesbl N0 NajieHio pyaHoro Tena npefcTasneHsl Ha pue. 1.

[OpHO-reomexaHiyeckass 06CTaHoBKa B paiioHe 3anexu C-2
onpeaenseTcs NpuypoyeHHocTbio K Hopunbcko-Xapaenaxckomy pas-
nomy 1 cybnapannenbHbiM emy KpynHbIM cbpocam, K 30Ham Ccybme-
PUOMOHAMbHbIX COPOCOCABIIOB 1 B3BPOCOB W XapaKTepuayeTcs Kpy-
ThIMW YraMu MAfEHNs 3TUX HapYLLEHWIA.

KoHueHTpauyus 6ombluoro Yucna Takux paspbiBOB Ha BECbMa
OrpaHN4eHHOM y4acTKe MPefonpenenseT CYWECTBEHHYI0 HapyLUEH-
HOCTb PYA 1 BMELLAIOLLMX MOPOA, @ CNe0BaTeNbHO, X HU3KYIO YCTOM-
YMBOCTb.

MeToauka oueHkun HanpsaXeHHOro COCTOAHKUA
WCKOAQHOro NOpoAHOro maccuea

OumcTHble paBoTbl MO 0TPaGOTKE 3anacos 3anexu C-2 HavaThbl B
2012 r. pa3peskoi no nexTe 8 naHenu ‘1. B cOOTBETCTBUN C TEXHI-
4ecKVM NPOEKTOM, 04NCTHbIE PaBoTkl BeOYTCS N0 CHOEBOI 1 Kamep-
HO/ cucTeMaM pa3paboTku C 3aKnapkow BbipaboTaHHOro MpocTpaH-
CTBa TBEpAEHOWMMM cMmecamu. [TpoeKTHas LUMPUHA OYMCTHBIX Bbipa-
60TOK 6 M, NMHa onpeaensieTcs paamepamit naHeni 1 pasHa 120 wm,

BbICOTA BbIBUPAETCS B 3aBMCMMOCTY OT MOLHOCTM PYAHOMO Tena u B
[aHHOM MEecTe COCTaBIISET He Gonee 25 M.

B cooteeTcTeum ¢ [2], pynonopoaHsIii Maccus TanHaxckoro Me-
CTOPOX[EHNS C rny6GuHbl Gonee 700 M 0THOCUTCS K ONacHbIM Mo rop-
HbIM yaapam, B CBSA3W C YeM BO3HWKAET HEOGXOAUMOCTb BbINOMHEHUS
KOMMekca MeponpusTUi No NPOrHO3WPOBaHID 11 NPEAOTBPALLEHNIO
ropHbix yuapos [3]. YunTbisas HesHaYMTENbHYI0 MOLLHOCTb PYaHOro
Tena B naHenm 1 (o7 5 1o 25 M), 0COGEHHO Ha BOCTOYHOM (hraHre,
OCHOBHbIE 3anachl B NIEHTaX MOryT U3BNEKaTbCs NpY NPOBEAEHNN 3a-
XO[OK 11 OTGONKON PyAbl B KPOBME MM NouBe BbipaGoTku. [Mpn oTpa-
BOTKE y4acTKOB pyaHOrO Tena Marnol 1 CPeaHei MOLHOCTI BblEMOY-
HOM MOLLHOCTI HEAOCTATOYHO [ MOCTPOEHIAS 3aLLUMTHOIO NepeKpbl-
TUS BbIpaGoTKamMK 3alMTHOrO cnos. [103ToMy 3alLylLEeHHast 30Ha
(hopmmpyeTcs 6ypeHneM pasrpy304HbIX CKBaXIH.

MnaHnpoBaHue 3tdEKTUBHBIX MPOTUBOYAAPHBIX MEPONPUSTIAN
[0MKHO 6a31poBaThCa HA MHGOPMALM 0 HaNpSXEHHO-OedopMIpo-
BAHHOM COCTOSHIM MaccuBa ropHbIx nopog [4]. B pesynbTate Buay-
anbHbIX HAaBMIOAEHWI 3@ MPOSBNEHVSAMIA FOPHOTO JaBNEHIs, NPOBOMV-
MbIX NP MPOXOAKE FOPHO-KaNNTarbHbIX W NOATOTOBUTENMbHbIX BbIPato-
TOK B npepenax 3anexu C-2, xapakTep pacnpefeneHns HanpshkeHui
YCTaHOBWTb HE YOanocb — W3MEHEHUS| KOHTYpa BbIpaGoTok Bbiri
BbI3BaHbl BMVSHIEM TPELMHOBATOCTYA W CRIOVCTOCTA PYA 11 NOPOA.

[ns onpepeneHns TeH30pa HanpsKEHNI B ICXOOHOM, He NoaBep-
XEHHOM BIMSIHUIO 041CTHBIX paBoT mMaccuse B 2012 r. 6bino BbiNos-
HEHo GypeHlie BEEPOB KEPHOBbLIX CKBaXXMH 13 MOArOTOBUTENbHbIX Bbl-
paboToK, pacrnonoXeHHbix B 3anexu C-2. PacnornoxeHue CkBaxuH
MpeacTaBneHo Ha pue. 2. [ng GypeHus CKBaXMH BbiGpaH y4acTok
LIAXTHOO MOMS, PACMOMNOXEHHBIN B PaiioHe NPeACTosLLe NepBooye-
peaHov pa3peski. KepHoBble CKBaXWHbI PAacMoNoXeHb! TakiM 06pa-
30M, YTOGbI VCKITIOYNTb BINSIHIE HA COMPSKEHUS BbIPAGOTOK 11 TEKTO-
HUYECKIX HAPYLLEHIA — PacCTOSHUE OT 3TUX 0GLEKTOB [0 CKBaXMH
cocTasnsieT He meHee 10 m [5, B]. Ckeaxuna N2 1 pacnonoxeHa B
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Puc. 2. Cxema pacnono)XeHns KepHOBbIX CKBAXKMH NSl OLEHKM
TeH30pa Hanpsxenuii 3anexu C-2

passenoyHom opTe N2 1 (PO-1), 3abypeHa B toxHom Goky. Ckeaxu-
Ha N2 2 pacnonoxeHa Takxe B PO-1, 3a6ypeHa B kposnio. Ckeaxu-
Ha N2 3 pacnonoeHa B pa3senoyHom LTpeke nextol 12 (PLUST-12),
3abypeHa B 3anagHoM 6oky. [nuHa Bcex CKBaXuH 7,5 M, gnameTp
42 v,

VHTepnpeTaums pe3ynsTaToB BbIMOMHEHA MO METOAMKE, MpuBe-
feHHoi B [2]. PeaynbTaThl onpeaeneHns HanpskeHuin creayioLime.
Tensop Hanpskewnit: o, = 4,5 MMa; o, = 34,6 MMa; o, =
= 18,6 Mla (ocb OX — Hanpasnenve ClO; ock OY — Hanpasne-
Hue 3B). Bektop makcumanbHbIx Hanpsxexuin o, = 39,9 Mra;
yknoH 28°; aaumyT +83° (CB); oTknoHeHve ot ocv neHT +62°; Ha-
npskeHns BOonb neHT 16,6 Mla; HanpskeHns nonepek NeHT
30,7 MMa.

MonyyeHHble BENMMYMHBI HanpskeHwi He pocTuraiot 0,5 ot npe-
[ena npo4HOCTY pyz4 1 NOPOA HA OAHOOCHOE CXATME 11 HE BbIpaxatoT-
CS1 B BWAE BHELUHIX NMPW3HAKOB YIaP00nacHOCTY B OIMHOYHbIX TOPHBIX
BbIpaboTKax.

[aHHble 0 xapakTepe pacnpeaeneris HanpsXXeHA B HETPOHYTOM
MaccumBe Bbin CMNONb30BaHbl ANs 06ecneyeHns 6e30macHoCTY npu
OCYLLIECTBIIEHNM NEPBIYHOA pa3pesky 3anexu. YuuTbiBas npeobna-
[al0LLMe rOpWU30HTaNbHbIE HAMPSKEHNS, HANPaBMEHHbIE NONepex ocy
04MCTHOM BbIpaBoTkn, mocne npoxopks paspesHoro wrpeka AO
«BHUMW» coBmecTHo ¢ LieHTpom reoayHammyeckoi 6e30nacHoCTy
PEKOMEH0BAMN0 BbINOMHSATL FOKANbHbIA MPOrHO3 YAapo0nacHoCTy
METOAOM [MCKOBAHMS KepHa, MyTeM GypeHus CKBaXWH B KPOBMO
LWTpeka Yepes kaxpable 20 M 0T6oNKI BeepoB kamepsl. [pn BbisBre-
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Puc. 3. porHo3Han KapTa HaNPs)KEHHOro COCTOSHUS 3aMeXn
C-2 nocne BbinoaHeHus pa3pe3ku no neute 8 B nanensx 1 m 2

HIW NOBBILUEHHbBIX HANPSKEHUIA, BbI3BAHHBIX YBEMNYEHN-
eM [IMHbl 11 BbICOTbI BbIPAaGOTAHHOrO MPOCTPAHCTBA,
MpesycMOTPEHO BYpeHVE pa3rpy304HbIX CKBAXWH C BO3-
MOXHOCTbIO NMOCNENYIOLEro B3pLIBaHUS B HIX 3apspioB
BB. OueHKa HanpsXEHHOCTM FOPHOTO MaccvBa nokasa-
11a, YTO HanpsHKEHWst He JOCTUITIN OMAaCcHbIX BENNYMH, YTO
He noTpe6oBano NMpYMEHEHUS ChewunanbHbIX NpoTUBOY-
[apHbIX MEpPONpUATLR.

Mo mepe pa3BuTMs OTPaBoOTKM HaNpsKEHUs nepes
(DPOHTaMI O4NCTHbIX paboT ByayT HapacTaThb, a KOHUry-
paums BbIpaBoTaHHOTO MpocTpaHcTea GyneT TpaHcdop-
MWPOBATb HANPaBEHIE [EACTBYHOLLIX HAMPSHKEHIIA B 30-
He BNUSHUS 04MCTHBIX PaoT [7]. B ¢BA3M ¢ 3TM Ha ompefeneHHom
CTa[u BEAEHWS TOPHbIX PaboT HapacTaloLLMe HAaNPSHKEHS [OCTUTHYT
YPOBHSI, OCTATOYHOO ANt MPOSIBNEHNS B 0GHAXEHISIX TOPHbIX BbIPa-
6aok [8, 91.

OueHKY HanpsKEHHOro COCTOSHUS 0TPaGaTbiBAEMON PYAHON 3a-
NEXV N0 Mepe pasBuTUs TOPHbIX PaBoT MPOBOAWAM C UCMONb30BaHN-
em nporpammsl SUIT3D [10, 11]. MonenuposaHve 6biro NpoBeagHo
B pamkax 0GbemHoi 3afauu. VicxoaHas uHopmauns ans pacyeTos
BKIH04AET [JaHHbIE O FEOMETPUYECKMX NapamMeTPax rOPHOTEXHUYECKON
06CTaHOBKM Ha MOMEHT BbIUWCEHNIA: ry6uHa 3aneraxis, yron nage-
HIMSI U MOLLHOCTb 3aMeXu, pa3mepbl U KOHAUrypaums BbIpaBoTaHHbIX
MPOCTPAHCTB M LENUKOB B MMaHe, a Takxke (HN3MK0-MexaHN4eckme
CBOWCTBA PY[OMOPOAHOr0 M WCKYCCTBEHHOrO MacCUBOB: MOfyMb
ynpyrocT, koadunumeHT lMyaccoHa, NPOYHOCTb Ha OIHOOCHOE CXa-
TWE, yron BHYTPEHHEro TPEHNS, Koa(duLMeHTsI 60KOBOr0 0TNOpa.

[paHNyHbIE YCNOBNS 3adaHbl B HANPSKEHNSX, BOSHUKAKOWMX Ha
MoYBe OYMCTHOI BLIPABOTKM OT [EACTBMS NOAPaBoTaHHLIX NOpof, No
crneuvanbHo pa3paboTaHHoi 1 peanin3oBaHHol B NporpamMmax MeTo-
OVKE 337aHNS TPaHINYHBIX YCHOBIN.

Mo pesynbTaTam paHee NpoBefeHHbIX uccrnepnosaHuit [13, 14]
YCTAHOBMEHO, YTO [ OCHOBHOM NnoLaav 0TpaGoTkm 3anexen Tan-
Haxckoro 1 OkTs6pbCkoro MECTOpOXGEHWI NPeobnajalolmmn 9ens-
I0TCS CyGBEPTVKAmNbHBIE HANPSHXKEHWS, OPUEHTVPOBAHHbIE, Kak NpaBu-
1o, No HopMarni K 0TPaGaTLIBAEMON 3anexu. 30Hbl NPeoGnafatoLLX
ropu3oHTanbHbIX Hanpsbkenuid (M) nokannaytotes B6IM3K HekoTo-
PbIX TEKTOHNYECKMX PA3NIOMOB W HE UMEIOT NOBCEMECTHOTO pacnpo-
cTpaHeHus. o peaynbTaTam pacyeToB MOCTPOEHA NPOrHO3Has kapTa
HanpsXeHHOro cocTosHIS (pue. 3), Ha KOTOPOV NPeAcTaBeHb! Hanps-
KEHISI, HOPMarbHbIE K MAOCKOCTU PyOHOTO TeNa, HOPMUPOBaHHbIE Ha
TEKyLLEE 3HAYEHNE NCXOTHbIX HAMPSKEHII [oy/yH]. CooTHOLLIEHVE BE-
NYYH HAMPSBKEHWIA 1 BEPTUKAbHbBIX HAMPSHXKEHUIA B HETPOHYTOM Mac-
CBE — KO3(MUMLMEHT KOHLEHTPaLAM HampsKeHNA — no3sonser
YYUTbIBATb CTEMEHb BIMSHUS TOPHLIX PABOT Ha HanpsHXKEHHOE COCTOS-
HIe PYLONOPOAHOr0 MaccyBa, BbIAENsATb 30Hb!, MOABEPXKEHHbIE HaW-
BOMbLUEMY W HAUMEHbLUEMY BUSHUIO. B pesynbTate pacyeToB ycTa-
HOBINEHO, YTO Ha Ha4anbHOM aTane aTpaboTky 3anexu C-2, Bkniovaio-
LieM 0TpaBoTKy KaMepbl OAHOM NEHTLI 11 NPOXOAKY Pa3pesHoro LTpe-
ka B CMEXHOM NeHTe, rpaHmnua 3oHbl MM [oy/yH > 1,2) BOKpyr Bbl-
paBoTaHHOro NpOCTPaHCTBA PACTPOCTPAHSETCS HA PACCTOSHME A0 9 M.
Mpw 3TOM BenmuMHa HanpspkeHwin pocTiraet 1,4yH, 4To ons gaHHoro
paiioHa cocTanseT okono 26—27 MMa [11-13]. C y4eTom croxHo-
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ro 11 BECbMa HEOAHOPOAHOro CTpoeHns 3anesxm (cm. puc. 1) paccum-
TaHHbIE HANPSKEHUS [N BCEX TVNOB NOPO[ HE ABMSIOTCS KPUTYECKN-
MW OTHOCWUTENbHO yaapoonacHocTy, coctasnss oT 0,19 po 0,33 ot
npedena NpoYHOCTY Py 1 MOPOJ Ha OBHOOCHOE CXaTue.

OnbIT BemeHMs paboT Ha pymHMKax TamHaxa B aHanorYHbIX
rOPHO-reonornyeckiX YCnoBmMsX NoKasbIBAET, YTO HA HAYarbHOM CTa-
oM 0TpaBoTKM HOBOTO BbIEMOYHOMO Y4acTKa MPOSIBNIEHIS FOPHOTO
[aBMeHNst He HaBMIOAAloTCs, Kak MpaBwuno, Mpy WMPUHE BbIpaBoTaH-
Horo npoctpaHcTea no 40 m. [Npu nponete nogpa6otku ot 40 o
80 M huKcupyIoTCS OMHUYHbIE CIy4au Pa3pyLUeHus pya 1 Nopop,
KaK MpaBumo, B HanGonee Harpy>KeHHbIX 3MEeMEHTax — OCTPOYrOflb-
HbIX COMPSKEHMAX, Y3KIX Lienukax. [py npeBbilieHns nponeTa nog-
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pa6oTku 6onee 80 M hOpMMPYHOTCS CNOLLHbBIE 30HBI ONOPHOMO f1aB-
nexvs Bnepean thpoHTa otpaboTki. [aHHas 3akoHOMepHocTb 06y-
CrOBMeHa BeposTHEE BCEro 0CO6EHHOCTAMM 6/104HO-TEKTOHNYECKOr0
CTPOEHWS NOPOJHOT0 MaccKBa TanHaxckoro pyaHoro yana, CBA3aHHo-
r0 CO CPEefH/M Pa3MepoM TEKTOHWYECKMX 6I10K0B, COCTABMAIOLLVM N0
pesynsTatam uccnenosarui 80—100 m [14-16].

Ha naHHo cTapun oTpaBoTky HabrioagHUs 3a MPOSIBIEHIEM TOPHO-
ro AaBneHist B pavioHe 3anexu C-2, npoBofvmMble Bu3yarnbHbIMUA 1 WH-
CTPYMeHTarbHbIMM (reoh3nyecKUMM 1 reoMEXaHIecKMIA) METOAAMN
Mo Mepe pa3BuTyg 0TPaboTKM, NOKa3bIBaKaT, YTO MpY NPOSIETE Noapa6oT-
kv 78 M B NepenoBbIX MOArOTOBUTENbHbIX BbIPAGOTKaX BHELLHWE MPU3Ha-
KV MPOSIBIIEHUS FOPHOrO [@BNIEHNS OTCYTCTBYIOT, @ BENMUYMHE HaMpsKe-
Hu He npesbiwaeT 0,55 oT npefena Mpo4HOCTY pyfbl HAa OQHOOCHOE
CXaTWe 1 COOTBETCTBYET KATEropyv yapoonacHOCTW «HEOMACHO».
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Abstract

Skalistaya mine field lies northwards Komsomoslky mine field and is a part of the Talnakh copper-nickel
sulfide ore deposit. Geomechanics of enclosing rock mass of ore body S-2 is governed by adjacency of
Norilsk-Kharaelakh fault and sub-parallel dip-slips, sub-meridional strike-and-dip slips and reverse
faults, is characterized by steep dip angles of these dislocations and conditions considerable level of
damage and, thus, low stability of ore body and enclosing rocks. Moreover, S-2 ore body is rockburst-
hazardous; for this reason, mining safety requires a package of rockburst prediction and prevention
measures, and stoping is carried out in safety zones due to relaxation drilling. Aimed at efficient
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deformation of porous rocrs and formation of localized compaction zones studied by
numerical modeling // J. Mech. and Phys. Solids. 2011. Vol. 59, No. 11.

1. WangN., Wan B.H., Zhang P, Du X. L. Analysis on deformation development of open-pit slope
under the influence of underground mining // Proceedings of International Symposium on
Land Reclamation and Ecological Restoration. — Beijing, China, 2015. P. 53—58.

12. Wang D. S., Chang J. P, Yin Z. M., Lu Y. G. Deformation and failure characteristics of high
and steep slope and the impact of underground mining // Transit Development in Rock
Mechanics-Recognition, Thinking and Innovation : Proceedings of the 3rd ISRM Young
Scholars Symposium on Rock Mechanics. — USA, 2014. P. 451-457.
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rockburst prevention planning, a ring of core holes was dilled from development drives in order to define
stress tensor of initial rock mass unaffected by stoping. The borehole data were used to ensure safety of
primary cutting. Considering predominant horizontal stresses oriented across stoping axis, after driving
a stope drift, it was recommended to implement local rockburst-hazard prediction based on core disking
and drilling data in the drift roof per each 20 m of blasting. Stress assessment showed nonhazardous
level of stresses, and no special actions to prevent from rockbursting were required. As stoping was
advanced, stresses in ore body under mining were assessed by mathematical modeling using SUIT3D.
The modeling yielded that at the early stage of S-2 ore body mining, increased rock pressure zone was to
extend up to 5 m around the stoping while stresses reached the value of 1.4yH. At this stage of mining,
visual and instrumental (geophysical and geomechanical) monitoring of rock pressure near S-2 ore body
showed no rock pressure events in advanced development drives with the undercut span 78 m long,
and stresses were under 0.55 of uniaxial compression limit of ore, which was nonhazardous category
of rockburst hazard rating.

Keywords: stress state, stress tensor, core hole drilling, mathematical modeling, rockburst hazard
category, ore body cutting, increased rock pressure zone.
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PaccmoTpeHsl MeToab! OLEHKN CelicMNYecKoi aKTUBHOCTYA U pe-
[VIOHabHON y[apo0MacHoCTy Ha Lwaxte «CkamucTas» pyaHuka «Kom-
comorbekui» 3@ TAO « MK «Hopurnbekuii HuKkenb». [TokasaHo, 4To
METOAVIKE, PEKOMEHOBAHHAS [/151 YCTaHOB/IEHHON Ha LUAXTE CENCMO-
CcTaHuun ISS v 0CHOBAHHAS HA COOTHOLLEHWN CEVICMUYECKOI 3Heprvn
1 cenicmmyeckora MomeHTa (nosHoi 3Heprvw), okasanack Manoag-
(heKTVIBHON [719 OLIEHKN CEVCMUYEcKoys OMacHoCTY, Mo3TomMy 6biia
MpYHSTa METOAVKA, OCHOBAHHAS Ha KoMiekcHoM nokadatene F. [lng
YTOYHEHUS MPUMEHEHNS [aHHOA METOAVKM aHannanpyeTcs 3aBucy-
MOCTb MaKCUMarbHOro 3HaqeHns F ot pasmepa suevikv. [loka3aHo,
YT0 378 38BUCUMOCTb SBIISIETCS JIMHENHONA W, KaK MpaBuio, KpymHbIM
CencMocobbITVSM MPEeSLLIecTBYeT BO3PacTaHue Ko3gouuymeHTa npo-
[10PLMIOHANLHOCTY 1 38TeM HEKOTOPbIN Craj B CaMOovi 0racHON 30He.
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