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IMIIMPUYECKASA OIEHKA CITOCOBHOCTH
K CAMOOBPYHIEHUIO U ®PPAI'MEHTALIUU
I'OPHBIX TIOPOJ MECTOPOKAEHUSA HYPKA3I'AH

AHHOTamMsA: pacCMaTpPUBaeTCS BO3MOXKHOCTH IIE€pexoja OT CyNIeCTBYIOUICW Ha
MecTopokaeHnn HypkasraH cucrteMbl JOOBIYM Ha CHUCTEMy OJOYHOTO camooOpymieHus. Kaxk
CIOCOOHOCTh K CaMOOOPYIICHHIO, TaK W (hparMeHTalusi TOPHBIX MOPOJI, SBISIFOTCS KIIFOYCBBIMHU
napaMeTpamMH MPUMEHEHHs CUCTEMBI OJIOYHOTO CaMOOOPYIICHHSI.

OOpy11aeMoCTb TOPHBIX TIOPOJ CBS3aHA C PACUETOM pa3MepOB MOJCEYKH, HEOOXOAMMBIX IS
MHHULUUPOBAHUS M Pa3BUTHA camooOpymieHus. OneHka parMeHTalMy CBs3aHa C ONpeAeTICHUEM
MOTEHIMAJBHBIX Pa3MEPOB KYCKOB MOPOJIbl U UX PACHpPE/ICIICHHsI, KOTOPBIC HAMIPABISIOTCS B TOUKU
BBIITYCKA PY/bl Ha BBIMTYCKHOM TOPH30HTE pyAHHKA. DparMeHTaIusl TOPHOrO MAacCHBa OKa3bIBACT
BJIMSIHUC Ha [TApaMeTPhl IPOCKTUPOBAHUS Py IHUKA, TAKUE KAK PACCTOSIHUS MEKIY TOYKAMH BBIITyCKa
PYZbl, BO3MOXKHBIC 3aBHCAHHS MaTepuaia 1 BEIOOp 000pya0BaHHSI.

OcHOBHOE BHIMaHUE MIPU aHAIHM3€ TEOTEXHHUUYECKUX TAHHBIX B OCHOBHOM OBLIIO OOpaIleHo Ha
OTIpEJIeICHNEe CBOWCTB TOPHOTO MAacCHBAa M XapaKTEPUCTUK OCHOBHBIX JIMTOJIOTWYECKHUX EIMHUI
MecTopoxaeHus Hypkasras.

AHanmu3pl OCHOBBIBAIUCh HAa TEOTEXHHYECKOM HWH(POPMAIMM M JAHHBIX KEPHOTPaMM
HaTPaBJICHHOTO aJIMa3HOTO OypEeHHS.

Ananu3bl, BbINONHEHHBbIE mid FOro-BocTouHoro y4acTtka, OCHOBBIBAJIMCH TOJBKO Ha
uH(pOpPMAIIMH, TTOJYYCHHOUW U3 JIByX CKBKUH C TIOBEPXHOCTH, MPHU ITOM TOJBKO OJHA U3 JBYX
CKBa)XUH TIepeceKana PyAHOE Telo. DTO SBISUIOCH 3HAYMTEIBHBIM OTPaHHYCHHEM MO HAIUYHIO
TeOTEXHUYECKUX JaHHBIX 1o FOro-BocrouHomy ydacTKy. Pe3ynmbTaThl re0TEXHHYECKOTO aHaIHM3a
WCTIOJIb30BAJIMCh TIPU BBITIOJTHEHUU OIICHKH CIIOCOOHOCTH K CaMOOOpPYIICHUIO W (parMeHTaIHu
TOPHBIX MTOPOJI.

JIist 3TOr0 MpPOEKTa HCIOJIb30BAIKCEH YIPOIIEHHBIE Treojormyeckue moaenu. OCHOBHBIE
JIUTOJIOTUYECKUE XAPaKTEPHCTHKH MO KaXIOMYy PYAHOMY YYacTKy ONpEACISINCh Ha OCHOBaHHH
WH(pOPMAIINH, TPUBEICHHON B OMTUCAHUAX KEPHOB T€OTEXHHUECKOTO OYPEHUSI.

Abstract: the possibility of switching from the existing production system at the Nurkazgan
field to a block self-destruction system is being considered. Both the ability to self-collapse and the
fragmentation of rocks are key parameters for the application of a block self-destruction system.

The collapse of rocks is associated with the calculation of the size of the cut required for the
initiation and development of self-destruction. Fragmentation assessment is related to determining
the potential size of the rock pieces and their distribution, which are sent to the ore release points on
the outlet horizon of the mine. Fragmentation of the rock mass has an impact on mine design
parameters, such as the distances between ore release points, possible material freezes and equipment
selection.

The main attention in the analysis of geotechnical data was mainly focused on determining
the properties of the mountain range and the characteristics of the main lithological units of the
Nurkazgan deposit.
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The analyses were based on geotechnical information and directional diamond drilling core
data.

The analyses performed for the Southeastern section were based only on information obtained
from two wells from the surface, with only one of the two wells crossing the ore body. This was a
significant limitation on the availability of geotechnical data for the Southeastern section. The results
of the geotechnical analysis were used to assess the ability to self-collapse and fragmentation of rocks.

Simplified geological models were used for this project. The main lithological characteristics
for each ore site were determined based on the information provided in the descriptions of
geotechnical drilling cores.

KaioueBble cjioBa: ropHOe /€0, T€OMEXaHHKa, OOpYyIICHWE, MOHUTOPUHI, T'EOJIOTHS,
PYAHOE TeJo, KOHTYD, (parMeHTanusl.

Keywords: mining, geomechanics, collapse, monitoring, geology, ore body, contour,
fragmentation.

PaccmoTpenue u aHaiaM3 MperoCTaBICHHOW I'€OTEXHMYECKOW MH(OPMAIUK BBIMOJIHAICS C
LENbI0 Pa3pabOTKU HEOOXOJUMBIX T'€OMEXaHHMYECKUX MNapaMeTpOB Ul BBINOJHEHHS OIICHOK
CHOCOOHOCTH K CaMOOOPYLICHHIO U (pparMEHTAIMU TOPHBIX MOPOJA. B OCHOBHOM LiebI0 aHAIN30B
SIBJISTIOCH ONPEJEIICHNE XapaKTEPUCTUK TOPHOTO MACCHUBA PYIHBIX TEJ M BMEILAIOLIUX ITOPOJ.

3areM 3Ta reojoruyeckas MHGOpMaIUs aHAIU3UPOBAJIACH AJIS ONPENEICHUs] HalpaBJIECHUS
OCHOBHBIX CHCTEM TpEUIMH B KaXJOH H3 OCHOBHBIX JINTOJIOTMYECKHUX €OUHMI. TpeniuHsl
XapaKTepU3yIOTCS KaK HapyLICHUS CTPYKTYPHOH LEIOCTHOCTH CO CJIa0BbIM CIEIUICHHEM; TaKHe
TPELMHBI ONPEIEIISIOT (PparMeHTalI0 FTOPHOU MTOPO/IbI B MaCCHBE.

B HekoTOpBIX ciay4asx, B 3aBUCUMOCTH OT MaTepHalla-3allOJIHUTENs TPEIUH, TOJLUIMHBI U
CTETEHU M3MEHEHUHU IOpOJI BUCAYEro OOKa, MepBUYHAs (pparMeHTaLUsi MOKET yBEJITHUYMBATHCS 32
cueT Kui-TpemuH. [TocKombKy Xapakrep 00pa3oBaHMs KWI Yy PYyAHbIX Ten 3amanHoro u HOro-
BocTtounoro yuactkoB MectopoxkieHusi Hypkasran He n3ydeH, U B HacCTOsIIIee BpeMs HET JaHHBIX,
KOTOpbIE JaBaju Obl OCHOBAaHUS IpeamojiaraTb, yTo (pparmMeHTanuss Maccuba OyJeT MPOUCXOIUTH
BJI0JIb T10 KHJIaM, TO CTPYKTYPHBIE XapaKTEpUCTUKHU, 3apETUCTPUPOBAHBI B )KypHAJIAX KaK <CGKUJIBD),
HCKJTIOYAIMCh U3 CTPYKTYPHOTO aHAIIM3a, M COOTBETCTBEHHO, M3 OIIEHKH (pparMeHTalnH B IIEJIOM.

[Tpu oueHke crOCOOHOCTH TOPHBIX MOPOJ K CaMOOOPYIICHUIO MPOTHO3HPYIOTCS pa3Mepbl
MOJICEYKH, HEOOXOJMMBbIE Ui WHULMUPOBAHHS U pa3BUTUS camMooOpyuieHus. OCHOBHBIMU
(dakTopamMH, KOTOpble MOTYT OKa3bIBaTh BJIMSHHE Ha CaMOOOpYIIEHHUE, SBISIIOTCA T'€OMETpHs U
MIPOYHOCTh HAPYIIEHUH CIUIOIIHOCTH, TPOYHOCTh TOPHOTO MaccHBa, (hpopMa pyTHOTO Teja, pa3Mephl
MIOJICEYKH, HAIlPsHKEHUS, MTHAYLUPOBAaHHBIE B 33JIHEW YacCTHU MOJACEUKH U 30HbI 0Opymenus (bpays,
2007).
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Pucynok1.1- 3anagnsiii yaactok Hypkasran

Ha mpaktuke cmocoOHOCTh K CaMOOOpPYIICHHIO MOXKET OIIEHMBAThCS HECKOJIbKUMHU
METOJIaMHU:  3KCIEPUMEHTAJIBbHBIM (IO ONBITY paboT), 0O JAMarpaMMaM SMIHPUYECKOU
YCTOWYMBOCTH/OOPYIIAEMOCTH TOPOJ, U METOJOM YHCIOBOrO MojenupoBanusa. Kak mpasuio,
SKCIIEPUMEHTAJIbHBIE METOJbl MPHUMEHUMBI Ul PYAHUKOB, HMEIOLUMX MPOAOIKUTEIbHYIO
CTaTHCTUKY BeICeHHsI paboT ¢ MPUMEHEHHEM METOoJa CaMOOOpYIIEHUS MPU H3BECTHBIX YCIOBHSIX
MEXaHHMKH ropHbIX opox (Brown 2007).

OMIIMpUYECKHEe  METOAbl  OCHOBBIBAIOTCS  HAa  KOPPENSIUOHHBIX  COOTHOIICHMSIX
XapaKTepUCTUK FOPHOTO0 MaccHBa M I'€OMETPHUM MOJCEYKH. B HacTosiee BpeMsi MPOMBIIUIEHHBIM
CTaHIapTOM SMIHUPUYECKOTO METOAA OIEHKHM CHOCOOHOCTH TOPHBIX MOPOJA K CaMOOOPYLICHHIO
SBIISIETCSI METO/I C UCTIOJIb30BaHUEM JMAarpaMM 30H YCTOHYUBOCTH / 00pYIIIaeMOCTH MacCHBa TOPHBIX
nopox JI.Jlobmmpa (Laubscher 1994).

YucneHHoe MoiempoBaHue obecreunBaeT 0osee PyHIaMEHTATBHYIO OIICHKY HHULIUAINH U
pa3BUTHA CaMOOOPYIICHHUs, YeM dMIupuyeckue MeTo sl (Brown 2007)

JInist OLEHKU CTIOCOOHOCTH K CaMOOOPYIICHHIO Ha PaHHUX CTaJUAX Pa3padOTKU MPOEKTa,
Takux kak Scoping Study, aHaJOTHYHBIX BBIMOJIHSIEMBIM B HACTOSAIIEE BpEeMs JJII MECTOPOKACHUS
Hypxkasran, »(QeKTHBHBIM SBISETCS METOJ C HCIOJb30BaHUEM JHarpaMMbl mpodeccopa
J.JIoOumpa a1 onpesenenus 30H yCTOMYUBOCTH/O0PYIIIAeMOCTH MOPOJ.

OTOT METOJ SABISAETCS NPAKTUUHBIM, OCHOBAHHBIM Ha MUHHUMAaJIbHOM KOJIMYECTBE MCXOJIHBIX
JAHHBIX 110 XapaKTEePUCTUKAM FTOPHOTO MACCHBA, U OH MO3BOJISET BHIMOIHUTH CPABHEHHUE C JPYTHUMHU
orepanusMu OiouHoro oOpymeHus. [loaTomMy Ui TpeaBapUTETBHOM OIEHKH CIIOCOOHOCTH K

caMOOOpYIIICHHIO TOPOoT Ha MecTopoknennn Hypkasran O0b11 mpunat meron Jloommupa (Laubscher’s
method).
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Terzaghi Correction
Min. Bias Angle = 15 deg
Max. Conc. = 6.9747%
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Pucynoxk 1.3. JlnuarpamMmma 30H yCTOMYNBOCTH
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OneHka cHnocoOHOCTM K CaMOOOpYLICHHMIO MOpOJ PYAHOro Teja 3amajHoro ydacTka
BBITTOJIHSIACH IS JINTOJIOTHYECKUX THIIOB TIOPO U

utpy3uBHoi Opekunn (IBR) m xBapreBoro nuoputa (QDI). HMHTpy3uBHBIE Opexdunu
COCTAaBJISIIOT PyJHOE TEJI0 3ana Horo ydacTka. KBapueBslit JUOPUT COCTABIISIET MACCUB BMEIIAIOIINX
MIOPO/I, U, SBJISISICH HAJIETAIOIIEeH MOPOIOM HaJl PyJHBIM TEJIOM, OH SIBISIETCS MaTE€pPUAIOM BUCSYETO
6oka (HW).

B nenom, pe3ynbTaThl IOKa3bIBalOT, YTO Y PYAHOTO Teja 3araJ HOro y4acTka MeCTOPOXKICHUS
Hypxkasran nmeeTcs moTeHIHal OTPadOTKH METOI0OM OJIOYHOTO OOPYIICHHUS.
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