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AHAJIA3 OHEHKH ®PPATMEHTALIUN
B MACCUBE PYJHBIX MECTOPOKIEHUU

AHHOTaNUs. YCIEUIHOCTh MPUMEHEHHUS OJIOYHOTO0 CaMOOOpyIIeHUs1 OyJeT 3aBUCETh B
3HAYUTEILHOU CTEIICHU OT (bpaFMeHTaI_II/II/I PyAHOIO TCjia B IIPOLIECCC 06pymeHH51.

[Iporuo3 ¢parmentanuu TpeOyeT MOHMMAHUS MIPUPOJTHON (parMeHTAIlMU TOPHONH MacChl B
MaccHuBe, a TAKXKe MPOLEecCOB pparMeHTaI|H, IPOUCXOJAIINX B X0/I€ MepeABIKEHUS MaTepralla 1o
cronbam Beimyckaemoii pyasl (Brown 2008).

q)paFMeHTaI_[I/ISI B MACCHUBC 3aBHCUT OT OpI/IeHTaI_II/Iﬁ TpCIIHUH, PAaCCTOSAHUA MCKIAY HHMU,
4acTOThl M BbIIEp)KaHHOCTU. DparMeHTalUsi B MAacCHUBE MPEACTABIAET COOON OJIOKM MOPOJIbI,
oOpasyromuecs B pyJHbIX TeJIaX 10 HHUIMAIMKA O0pyIIEeHHUE.

Abstract. The success of block self-destruction will depend to a large extent on the
fragmentation of the ore body during the collapse (Brown 2008). According to Lobshir's methodology
(1994, 2000), fragmentation will affect the size of the duckets and the distance between them, the
choice of equipment, release control procedures, productivity, penetration of waste rock into the
column of ore produced, freezes and the need for secondary crushing.

The prediction of fragmentation requires an understanding of the natural fragmentation of the
rock mass in the massif, as well as the fragmentation processes occurring during the movement of
material along the columns of the ore being produced (Brown 2008). Fragmentation in the array
depends on the orientation of the cracks, the distance between them, frequency and consistency.
Fragmentation in the massif is blocks of rock formed in ore bodies prior to the initiation of collapse.

KuaroueBble ciaoBa: bioynoro caM006pymeHH;1, CTCIICHb, PYAHOC TCJIO, KOHTPOJIb, 3aIlyCK,
MaccuB, GparMeHT, IpoOJIeHHE.

Keywords: Block self-destruction, degree, ore body, control, launch, array, fragment,
crushing.

Jst nannoro npoekta Mmozaenu JICT ObL1u co3/1aHbI PY TOMOIIY CTATUCTHYECKUX OMTUCAHUHN
KapTUPOBaHHBIX TpennH. Habop cTtaTucTHYeCKUX mapamMeTpoB ObLI ONpeaeNieH, U TPeUIMHbI ObUIH
Cr€HEpUpPOBAHHBI HAa OCHOBAHMM CTATHCTHMUYECKUX BBOJHBIX JIAHHBIX, a4 TaKXE JJAHHBIX O
(haKTUIECKOM OPUEHTAIINN TPEIIHH, MTOJYYEHHBIX TT0 MPOOYPEHHBIM CKBOKHHAM.

B GonpmmHCTBE U3 3TUX METOAMK HE MPEIyCMAaTPUBACTCS y4eT OJHOTO WM HECKOJBKHX
CIEIYIOIIMX AacleKTOB: Hajauuue Oojiee 4eM TpeX HECIUIOMIHOCTEeH, HAIM4Yhe HECIIONTHOCTEH
KOHEYHOI'0 pa3Mepa MM HECIUIOMIHOCTEH CII0KHBIX MHOrorpanubeix ¢opm (Elmouttie and Poropat,
2012). Pomxep u ap. (2008) OMKCHIBAIOT METOOHMKY, IPEIYCMATPUBAIOIIYI0 MPUMEHEHHUE
Huckperaoit Cetn Tpemun (JICT) 11 OIEHKH TMOTCHIHAIBHBIX pPa3MEPOB OJOKOB M HX
pacrpeneieHus.

JACT mnpencraBiasieT co0OM CTOXACTUYECKYH0 MOJETb TPELIUH, KOTOpas BKIIOYAET
CTaTUCTUYECKOE OINHUCAHUE T'€OMETPUU TPEIIUH, PACCTOSAHMS MEXKJIy HUMH, OPUEHTAUUU U U3
gactoTel. MeTos JICT mo3BosisieT BBIMOIHUTH MPUEMIIEMYIO OLIEHKY Pa3MEPHOCTH OJI0KOB, KOTOPBIE
OTIPENIETISIOTCSI Ha OCHOBAaHWM KAPTUPOBAHHBIX TPEIIMH M HECKOJIBKUX JIPYTUX KITFOUYEBBIX
rapaMeTpoB.

Ha pamHoM mpoekte mnpumensics monyins noctpoenus JICT, paspaboTaHHBIA Aiis
nporpammuoro odecneuenuss 3DEC kommnanuu ltasca. Monxyne JICT renepupyer pacupocTpaHSHHE
TPELIMH KaK Ha0Op NUCKPETHBIX, TUNIOCKUX TPEUIMH KOHEYHOI'O pa3Mepa, BKIIIOUEHHBIX B TOPHYIO
Mmaccy.

['eomeTpuueckre  XapakTepUCTUKH  TPEIIMH, KOTOpbIE HA  CETOJHAIIHUNA  JIeHb
nogaepskuBatorcst B moayne JICT, sBisercs pasmep TpelMHbI (IuamMerp), OpHUEHTAlUsS U
pacrpeaeneHus MO3ULIMi.
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Hanpasnenue TpemuH ObUIM MOJITOTOBJIEHBI Ha OCHOBE T'€0JIOTMYECKOH HH(OpMaIuu 1mo
HArnpaBJCHUIO TpelyH (MajeHue U HAIPaBJICHHE TI0 MAJICHUIO), IPOAHATH3UPOBAHHBIM.

BecoBoii koaddurment tpeumubl (paktop Tepraru) HpuMEHsUICS Ui KOMIICHCALUU
OTKJIOHEHH B HaIlpaBJIC€HWW TPEIIMH BO3HUKAIOUIMX M3-32 MHTEPHIpETaly TpeXMepHOu
nHOPMAIIUH 110 OTHOMEPHBIM 3aMepaM B CKBAKMHE HJIM B BUPTYAIbHOM IPECTABICHUH CKBAXKHHBI.

B xone nmoctpoeHust OpueHTalMU TPEUIUH BRIOUPATUCH CIIyYaiiHBIM 00pa3oM, U3 BBEJICHHBIX
(aKkTHUECKUX TaHHBIX, OJTHOBPEMEHHO C 3TUM COOIII0/Iasi MPOMOpLUKU Ha ocHOBE (pakTopa Tepuaru.
3areM OIpenessuioch MECTOIOJOKEHHE TPEIIMH Ha OCHOBE CIIy4YaillHOrO pacrpelneieHus u
no6asisuuch K Mogenu JICT kak cexyiie TpeuIrHbI.
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Pucynox 1.1 IIpumepst JICT nmocTpoeHHBIE JIs MHTPY3UBHOM OpeKunu
(a) u xBapueBoro auopura (b)

[Ipouecc nobaBneHus TpPEUIMH MPOJOKAETCA A0 TeX MOp, MOKa 33JaHHOE 3HAYeHHE TYCTOTHI
tpemnH (P10) mocturaercss BOONh BUPTYaIbHOM CKBaXKHMHBI, 33JaHHOW B Mojene. Kak TOJIbKO
JoCTUTaeTcs 3aJlaHHas TycToTa TpeuiuH, paBHoe P10, mporecc ao0aBieHHs HOBBIX TPEIIUH
ocraHaBnuBaeTcs u co3gaercs mojenb JJCT. DTo maeT BO3MOKHOCTH OINPECIICHUs] BCeX OJIOKOB,
KOTOpbIE ObLTH C(HOPMHUPOBAHBI (HA OCHOBAHUM KaK MHHUMYM TPEX TPEIIHMH) B KAYeCTBE KOHEYHOTO
pesyiabTara npoiecca nocrpoenust JICT. (Puc 1.1).

JIig Ka)KAoW JIUTOIOTUYECKOM eMHUIIBI ObLIO MOCTPOEHO MATh MOAENEH IS OnpeaeIeHUs
pacnpenenenus 6;1okoB 3DEC, onna s kaxmoin JICT.

JIsl Ka)K10¥ JIMTOJIOTHHN JJaHHBIE TI0 00BbeMaM 0J10KoB mosrydeHHbIe u3 At 3DEC monenei
ObUTH OOBEMHCHBI B €UHBINA (haiin. PasmMepsl OJIOKOB MO KaXJI0My JTUTOJIOTHYECKOMY THITYy OBLITH
paccuuTaHsbl ciaenys JaHHOM mpoleaype.

Bonee moapoOHO METOAO0IOTHIO MOKHO OITUCATH CJICTYIOIIIMM 00pa3oM.

1. COop [aHHBIX [0 HANpPAaBIEHUIO TpEIMH. bBIIM TNpUMEHEHbl JaHHBIE I10
MpoOypEeHHBIM CKBKUHAM, TIPOaHAIM3UPOBaHHbBIE Ha puc 1.2.
2. Omnpenenenne rycToThl TpemH. CpeaHeB3BelIeHHass U OTKOPPEKTUPOBAHHAS

CpeaHeB3BelleHHasd rycrota TpemuH FF, paccuuTaHHble Ui KaKIOW JUTOJIOTHYECKON €IUHHULIBI
(Puc 1.2).

3. IMoctpoenue ICT (DFN). bbutn mocTpoeHbI TPEIIMHBI U ONIPEIEIICH pa3Mep oopasiia
JCE. B mozaenu ncnosib30Bajvuch JaHHBIC BUPTYaIbHOW CKBAYKUHBI JJISI MOJYYEHUS CTATUCTUYECKHUX
JAHHBIX 110 CTCHEPUPOBAHHBIM TpelIuHaM. TpeniuHbl J0OaBIISIINCh HA OCHOBE CIIyYaifHOM BBIOOPKH
k JICT mo tex mop, moka 3aJJaHHOE€ 3HAYE€HHE T'yCTOTHI TpemuH He Obl1o mocturHyto. [lare JICT
OBLIIO TOCTPOCHO JIJISt KAXKIOTO CITydast.
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B xone ananu3a opueHTAIMH TPEUUH TS TUTOJIOTHYECKUX eUHUI] ObLIO ompenenaeHo 987
TpentuH A1 Ty(HoB, 78 TpenuH 111 KBapIEBBIX JUOPUTOB, U 164 TperHbI 11 0CaJ0YHBIX TOPO/I.
I'ycrota tpenmH B mMaccuBe paBHas 2,0/M mpuUMEHsUIMCH Uil Ty(GOB BUcCsdYero Ooka u 1,4/M mis
KBapIeBbIX TUOPUTOB U OCAAOUYHBIX mopon pyaHoro tena. IIpumepsr CHAT, moctpoeHHBIC ISt
PYAHBIX MecToposkaeHui. (Puc 1.2).
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Pucynok 1.2 IMpumepsr CAT: (a)
KBapIIeBBIX THOPUTOB, (D) oTiioxenuii u (C) Tydos.

Pacuer ¢parmenTtanuu OblI BHIIIOJHEH HA OCHOBAaHMH JBYX IapaMeTpoB. MeauaHna pazmepa
¢dparmenrtau (dso), muametp coorBeTcTByrommii 50% wmarepuana (Mo macce) OOJbIE 3TOTO
auameTpa, TPUMEHSIICS Ul pacdyera cpexHero pasmepa (parmenraos. [Ipouent matepuana (mo
Macce), TPEBBIMIAIONIMIA pa3Mep OJIoka, paBHBIM 1,5M TpUMEHSEeTCS IS OICHKH KOJUYeCTBa
MaTepuana, JUis KOTOPOro MOTEHLUAIbHO MOKET MOTpeOOBaTbCcs MOBTOPHOE B3pBIBAHUE, T.C.
CTaHJapTHOE TOpHOE 00OPYIOBAHUE JIUIsI HETO HE TOJOUICT.

Bricokuii mpolieHTa Takoro marepuaia, HampaBIseMOro K Aydkam, OyJeT o3HauaTb, YTO
3HAYUTEIHHOE TIOBTOPHOE B3PhIBAHKE MTOTPEOYETCs VIS TOTO, YTOOBI TOIDKHBIM 00pa3oM oTpadboTaTh
JaHHYIO ITOPOAY.
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AHanu3 oIleHKH (pparMeHTaliy B MACCUBE UMEET CIIeIYIOINE OTPaHUICHUS:

1. OtcyTcTBHE MOAPOOHBIX NAHHBIX O TPEIIMHOBATOCTH MO JMTOJOTMYECKUM THIIAM
MOPOJI KBAPIIEBOTO TUOPUTA M OCAJOUYHBIX IMOPOJI HAKIAAbIBAET orpannueHust Ha noctpoenue JCT.
ChaumkoM Maio JaHHBIX [0 OPUEHTAlMU TPEIIMH M OHMU TOJY4YeHBI MO OJHOW CKBaXKMHE, YTO
€CTECTBEHHBIM 00Pa30M MPUBOIUT K OTKIIOHCHHIO.

2. [Toctpoenue ACT npunsATOE 1151 3TOM pabOTHI OBLIO OCHOBAHO HA HCIOJIb30BAHUHU
MOJIHOCTBIO BBIICP)KAHHBIX TpemuH. MHpopManus mo pasMepy U BBIACPKAHHOCTH TPEIIUH IS
JAHHOTO HccienoBaHus Obula He pocTymnHa. Mccenenosanue, Beimonnennoe B JJCT, mpenmnonaraer,
YTO HMCMOJIH30BAHUE IMOJHOCTHIO BBIICPKAHHBIX TPEIIMH MMEET TCHACHIWIO K TOJIydYeHUIo Ooee
KpYHHBIX OJIOKOB, 4YeM T€, KOTOpPbIE, KaK IMPaBUII0, HAOIIOIAal0TCS B MAaCCHUBE.
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