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Annomayus: Abstract:

Paspabomanvl ucxoonvie dannvie 015 npoexmupo- The purpose of the work was producing initial data
8AHUL ONMUMATLHOU CXeMbl U MEMOOUKU MOHUMO- for designing the optimal scheme and methodology
puHea 0eqhrOPpMAYUOHHBIX NPOYECCO8 8 OMKOCHBIX for monitoring deformation processes in sloping
COOPYIHCEHUAX U NPUOOPMOBLIX MACCUBAX KaApbepa structures and near-pit edge rock mass of the "East"
«Bocmounviily, obecneuusarowue 00cmuiceHue open pit, providing the attainment of pit edge slopes
MAKCUMATIbHLIX 3HAYEHUN Vel08 HAKIOHA 60opmos maximum values due to complete control of defor-
Kapvepa 3a cuem noaHo20 KOHMpOJis NPOYeccos oe- mation processes and undertaking efficient correc-
dopmuposanus U onepamueHO20 NPUHAMUSL KO- tive measures for keeping up stability. Geodetic-en-
DEKMUPYIOWUX Mep N0 COXPAHEHUI0 YCHMOUYUBO- gineering field studies on determining technogenous
cmu. Tlposedervl undiceHepHo-2e00e3uyeckue noje- displacements of survey stations, trend survey sta-
8ble UCCIe008AHUSL NO ONPeOeNeHUI0 TeXHO2EHHbIX tions geo-dynamic displacements as well as cyclic
cMewjeHull  2e00e3UHecKUX NYHKMos, mMpeHoo8bixX short-periodical geo-dynamic movements were per-
2€00UHAMUYECKUX CMeWeHUll 2e00e3U4ecKUx NyHK- formed. Besides, geo-physical field works on stud-
mo8, YUKIUYHBIX KOPOMKONEPUOOHBIX 2e00UHAMU- ying rock mass structure and the preliminary assess-
YeCcKux OBUMNCEHUll U 2eoqhu3uyecKkue nojiesvie pa- ment of tectonic faults geodynamic activity were
060mbl O UCCTEO08AHUIO CINPYKINYPbL MACCUBA 20D~ carried out

HbIX NOPOO U NPE0BAPUMENbHOU OYEHKe 2e00UHAMU-
YecKoll aKMUuBHOCMU MeKMOHUYECKUX HapyuleHull
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pune

I'eopusnueckue uccnenoBanus Ha OITUMINATMHCKOM MECTOPOKACHUHU COTTIAaCHO UMe-
IOIMMCST MaTeprajiaM IpoBOAMINCH B 80-X rofax MpOIUIOro BeKa B MPOLECCE MPOBEICHUS
reoJI0ropasBeIouHbIX padoT. Ha HacTosAIIMIE MOMEHT BPEMEHHU B IIpe/ieNiaX KOHTYpa OTPabOTKU
Kapbepa «BocTouHbIi» UMeeTCsl 10CTaTOYHO MoApoOHast HH(pOpMaLHA O CTPYKTYPHO-TEKTO-
HUYECKOM CTPOEHHUU Y4acTKa U €ro reosIornueckoM crpoeHnu. Crnenuanucramu MHcTuTyTa
ropHoro nena YpO PAH 6butn mpoBeieHbI HCCIIeI0BaHMs IO OIICHKE COBPEMEHHOM T'e0IhHA-
MHUYECKOH aKTHBHOCTH paiioHa U pa3paboTaHbl pEKOMEHIAINHU 0 OI[EHKE M MPOrHO3Y YCTOii-
YMBOCTH IPUOOPTOBOrO MAaccuBa FOPHBIX MOpoJ Kapbepa. CoriaacHo nporpamme ObUIH IPOBe-
JICHBI TI0JIEBBIE HHXKEHEPHO-TeO(PH3NUECKUE UCCIIETOBAHHS CTPYKTYPBI MACCHBA TOPHBIX TOPOJT
JUIsL IPEIBAPUTEIIBHON OLIEHKH T'€OAMHAMUYECKOM aKTUBHOCTH TEKTOHWYECKHUX HapYIICHUH,
M3YUYEHHsI CTPYKTYPHBIX HEOTHOPOTHOCTEH MaccHBa Ha IIyOHUHY U pa3paboTKH PEeKOMEH Al
110 MOHUTOPHUHTY CTPYKTYPHBIX U3MEHEHUH MacCcHBa FOPHBIX TOPOJ B Hanbosiee HebIaronpu-
SATHBIX C TOUYKH 3pEHHUS] TEKTOHUUYECKON HapylIeHHOCTH ydacTkax [1]. I'maBHas 3amada npose-
JI€HHBIX Ire0(U3NYECKUX HCCIeI0BaHUN 3aKIII0Yaach B ONPEIEIeHUU T€OMEXaHUYECKOTO CO-
CTOSTHUS OOPTOB Kapbepa «BoCTOUHBI» B 00J1aCTH BIUSAHUS TEKTOHUYECKUX HAPYIICHUH, U3Y-
YEHUH CBOMCTB TEKTOHMYECKHUX HAPYLIECHUH U ONPENEICHUU TOJIOKEHHS I'PaHUL] TEKTOHUYE-
CKUX HapylIEHUH B maHe [4].

* Pabota BoinonHeHa npu nozaepxke POOU (rpant Ne 14-05-00324)
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JJis ucciieToBaHMi CTPYKTYPHOTO CTPOCHHSI OOPTOB Kapbepa B 00JIaCTH Pa3BUTHS TEK-
TOHWYECKHUX HApYLIEHUH U Ha LEJIMKe MEeXIy KapbepaMu «BocTouHbli» U «3anagHbli» uc-
MIOJIb30BAHBI  CIIEAYIOIINE METOMBI: CcreKTpaibHoe ceiicMonpodumupoBarne (CCII) — mus
OLIEHKU CTPYKTYPHO-TEKTOHMYECKOTO CTPOCHHS U COCTOSIHHSI OOPTOB Kapbepa Ha ITyOUHY 110
200 m; 2IeKTpOMETpHs, B TUTOIIATHOM BapuaHTe cpeauHHoro rpaauenta (CI') — mis onpene-
JIeHUsl TPAaHUL] TEKTOHUYECKUX HAPYILICHUH B IJIaHe. ANNapaTypHO-METOANYECKHI KOMITIEKC
CCII no3BoJIsIeT BBISIBISTH 30HBI TEKTOHUYECKUX HapylieHui [2]. CylmHOCTh MeTo/1a OnMcaHa
[0 MaTepuaiaMm ero paspaborurka [5]. B pe3ynbraTe KOppeKTHPOBKHU IJIaHA MOJIEBBIX padoT
ObL1M poBeieHbl uccaenoBanus Mmetogamu CCII u CI' ¢ BbICOKOH 1€TalnbHOCTBIO Ha 6 ydacT-
Kax Kapbepa «BocTouHbII», NpeAcTaBIsIoMmUX HANOOIbIINI HHTEPEC C TOUKH 3PEHUS TEKTO-
HUYECKON HaApYLIEHHOCTH.

CrnexTpanabHOe CEHCMO30HAMPOBAaHUE MPOM3BEAECHO Ha LIECTH ydacTkax mo 21 mpo-
¢unpHOM muHMK [uMHON OT 350 1o 500 M, pacmoJOKEHHBIX B BEPXHHUX M CPEIHUX YaCTIX
6opra. PaccTosiHre Mexy TOUKaMu 30HIMPOBAHUS COCTABIAET 5 M. PacnonoskeHue HEKOTo-
poix npo¢unbhbix uHui CCII npuBeneno Ha puc. 1. I'mybuna 3ounupoBanus metogom CCII
cocraBiigeT 150 M OT MOBEPXHOCTH YCTYINOB, 3TOI0 JOCTATOYHO Il TUArHOCTUKU CTPYKTYp-
HOTO CTpOEHUs OopTa Kapbepa.

Puc. 1 — Cxema pacnonoxenust npoduibabix auauii CCII Ha BocTouHOM OOpTY Kapbepa

TexToHMUECKOE HApYIIEHKE, BEIXOIAIIEE Ha BOCTOYHBIN OOPT Kapbepa, UCCIIE0BATIOCH
10 6 npo¢MIbHEIM JTUHUAM. OJMH U3 CIEKTPAJIbHBIX CEHCMOPa3pe30B 10 3TOMY Y4aCTKY IpH-
BeJIeH Ha puc. 2. VHrepnperanus paboyMx MaTepHalioB IOKa3ajla, YTO NMPAKTUYECKU BCE
YCTYIIbI UMEIOT CXOJJHOE CTPYKTYpHO-TEKTOHHYECKoe cTpoeHue. [{o rmyounsl 30 — 40 m ycryn
UMEET CHJIbHOTPEUIMHOBATYIO CTPYKTYpY, CBSI3aHHYIO C IIPOBEJIEHUEM BCKPBIIIHBIX padoT.
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I'paHHULIBI T€OTOTUYECKHUX PAZHOCTEN IMOPOJ BBIACIISIFOTCS PACIPOCTPAHEHUEM IIOBEPXHOCTEM C
HapyILICHHBIM CLIEIUIEHHEM Ha r1youny Oosiee 150 M 1 He 6os1ee yeM 1Mo TpeM-UeThIpeM TOUKaM
30HMPOBAHUS B 3aBUCUMOCTH OT yIjla HAaKJIOHA U HapyIIEHHOCTH KoHTakTa. O6siactu npocTu-
paHus TEKTOHWYECKHX HapylleHUi obsafaroT Oosiee HapyIIeHHON CTPYKTYpOi, 0COOEHHO Ha
IpaHUIaX pa3HOCTEH MOPOJ ¢ TeKTOHWYecKuMU HapymeHusmu. [1o npodumro Ne 1 takas rpa-
HUIIA BBIAESAETCS OCOOCHHO SIpKO B paiioHe nmukera 300 M Ha KOHTAKTE U3BECTHSAKOB C CUJIb-
HOTPEIIMHOBATOM 30HO# pasioma [3].

Kapbep "BocmouyHsbii”, lMpoguns 01
BocmoyHbIii 60pm, omm. +590m
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Puc. 2 — Pe3ynbTarhl reopu3nuecKiX UCCIEI0BAaHUNA MacCHBa TOPHBIX ITOPOJ

Wccnenosanus, nposeaennsle MetogoMm CCII Ha kapeepe «BocTouHslil», nokazanm,
9TO MPUOOPTOBON MACCHB MMEET PA3IUUHYI0 CTPYKTYpY [5]. 30HA MOBBIIIEHHON TPEIIMHOBA-
TOCTH YCTYIOB pacIpocTpaHnsercs Ha riryouny ot 20 1o 40 M, morpyxasch B MecTax CoUJIeHe-
HUS T€0JIOTHYECKUX PA3HOCTEH MOPOJ M Ha TEKTOHUYECKHX KOHTAKTaX 3HAYUTENIbHO TIIy0xKe.
[TpunoBepXHOCTHAs TPEIIMHOBATOCTh CBsI3aHA, MPEXJIE BCET0, C BEJACHUEM TOPHBIX paloT.
TexkToHMYEeCKHEe KOHTAKTHI MPEACTaBIECHbI CyOBEPTHUKATHHBIMU MIOBEPXHOCTSIMH CKOJIBKEHHUS C
HU3KOH CTENEHbIO CIIAMHOCTH, a INTyOrHa paclpoCTpaHEHUsI 30HbI I€3UHTETPALNN, CBA3aHHON
C UX MOABMKHOCTHIO, TipeBbimaet 100 m.

TexkTOHMKAa M KOHTAKThl I€OJIOTHYECKUX PA3HOCTEM XOPOIIO MPOCIEKUBAKOTCS METO-
nom CCII na ycrynax. B cBs3u ¢ 5TuM, HaOII01aTeIbHBIC CTAHITUHU JIsI MOHUTOPUHTA CTPYK-
TYpPHBIX U3MEHEHUH MacCUBa FOPHBIX OPO B IPUOOPTOBOMN YaCTH Kapbepa CIEAYET 3aKIIa/Ibl-
BaTh Ha 3aUUIIECHHBIX YCTYIaxX, HE UCIOIb3YEMBIX JIJIsl IBH)KEHUSI aBTOTPAHCIIOPTA.

Pacrono)xeHne IIaHIIETOB AIEKTPOPA3BEAKN METOI0OM CPEIUHHOIO I'PaJUEeHTa COBIa-
JIAeT C pacmoJioKeHueM mpoduield CrnekTpaabHOro ceicmonpodunupoanus. KomnuectBo
IUIaHIEToB 9. I'eo3nexTpuueckas MoJIeib 110 OTHOMY IUIAHLIETY C YKa3aHUEM BBICOTHI YCTYIIA,
M0 KOTOPOMY MPOBOMIIOCH 30HAMPOBAHUE, MpUBeaeHa Ha puc. 3. Kak mokazanu pe3ynbTaThbl
uccienosanuii MmeronoM CI™ [3], MmaccuB TopHBIX IOPOJ Kapbepa «BocTouHbIi» 001a1aeT BbI-
coko nuddepeHIPOBAHHBIMU IEKTPUUECKUMU CBOMCTBaMU. BennunHa Kaxkylerocs yaenb-
HOTO 3JIEKTPUUYECKOT'0 CONMPOTUBIICHUS BapbupyeTcs: oT MmeHee 100 OmMM B 30HaX TEKTOHUYE-
CKMX HapymeHui 10 6onee uem 2200 OMM B KpeNKUX M3BECTHsIKaX. KOHTaKThI OUeHb PE3KHeE,
YTO MOATBEPKAAECT UX MPAKTUUECKU BEPTUKAIbHOE MajeHue. Hu3kue 3HaueHUs] CONpOTHUBIIE-
HUH B IpeJieiax TeKTOHMYECKUX 30H JIOKA3bIBAIOT UX MOBBIIICHHYIO TPEIIUHOBATOCTH B COBO-
KYITHOCTH C BBICOKOH OOBOJJHEHHOCTHIO.

BocTouHbIif y4acTOK Kapbepa HMCCIICAOBAJICSA YETHIPbMs IUTaHIIETaMu (CM. puc. 3).
Bosnbinas gacte npoduiieil npoxoauia BHYTPH TEKTOHHYECKOW 30HBI, TOJNBKO mpoduias Ne 2
OKPAaMHHOM 4acThIO BBIXOJAUT 3a €€ MpPeeibl, ’TH YacTU U 00JIaJat0T CPETHUMH MO BEIHMYNHE
3HAUEHHUSIMU KaKylIerocs yaeiabHoro anekrpoconporusienus (700 — 1500 Omm). OcranbHast
YacTh TUTAHIIIETOB HaXOUTCS B 001acTH HU3KUX conpotuBieHnit (Menee 100 Omm). CooTBeT-
CTBEHHO 3Ta 00JIacTh HanboJiee TpeIMHOBaTa U OOBOIHEHA.

K copep»xaHuio a1



3AO0 Montoc, kapbep BocTouHbin, MnaHweT Ne4 Py omv
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Puc. 3 — Pe3ynbTarhl reopU3ndecKux UcciaeI0BaHUi MacCHBa TOPHBIX IOPOJT

Ha ocHOBaHMM TIPOBEICHHBIX T€OIJICKTPUUICCKUX UCCIICAOBAHUI MOXHO CIENIaTh Clie-
JYIOIHEe BBIBOIBI. Bricokas auddepeHnuaius s31eKTPHUECKUX CBOWCTB TOPHBIX MOPOJT B MPH-
0OpPTOBOM MaccuBe Kapbepa «BocTOUHBIN» JIeiaeT METO Te0dJICKTPUIESCKOTO POQHIUpOBa-
HUS IOCTATOYHO MH(POPMATHBHBIM W TOYHBIM MPH JTHATHOCTUKE TEKTOHUYECKHUX KOHTAKTOB,
CTPYKTYPBI, T€OJIOTHYECKOT0 CTPOCHUS U OOBOJTHEHHOCTH MaccuBa. [1oy4eHHbIC Pe3yIbTaThl
XOPOIIO KOPPETUPYIOT C TPAHUIIAMH TEKTOHHUYECKUX HAPYIICHUH ¥ T€0JIOTHIECKUX pa3HOCTEH,
noiy4deHHbIX MeTo1oM CCII, u ¢ U3BECTHBIMH I'€0JIOTMYSCKHUMHU JaHHBIMH, YTO TIOATBEPIKIACT
TOYHOCTH MeTo/a [2,3].

Hcnonb3oBaHue MeToJla CPEMHHOIO I'PaJMeHTa B COBOKYIHOCTH C METOJOM CIIEK-
TPAILHOTO CEHCMONPO(MINPOBAHNS TTO3BOJIUT TOJIYYUTHh CICTYIOIINE HEOOXOIUMBIC IS
HaOJIFO/ICHUI 32 TEOMEXaHUYECKUM COCTOSTHUEM MPUOOPTOBOTO MAaCCHBA XaPAKTEPUCTHKH:

CTPYKTYPHOE CTpOeHHE OOpTa Kapbhepa Ha TIIyOUHY Ui MOHUTOPUHTA €T0 M3MEHEHUS
B0 Bpemenu (meton CCII);

TEKTOHUYECKOE CTPOCHHE B IIJIAHE, COCTOSTHHE U Pa3Mephl 30HBI IE3NHTETPALIMU Ha KOH-
TaKTax JUIsl HAOJIFOICHUH 32 COBPEMEHHOW aKTHBHOCTBIO TEKTOHUYECKUX HAPYIICHHH (METOTbI
CI' u CCID);

00BOJAHEHHOCTh MPUOOPTOBOT'O MAaCCUBA IS ONIPEEICHHUS OCHOBHBIX HCTOYHUKOB BO-
JIOTIPUTOKA B Kapbep, HAIPABJICHUEM TTOI3€MHBIX BOJI M BBIOOpA ONTHMAIBHOM CXEMBI OCYIIIe-
Hus (meronasl CI' u CCII).

[Tomy4yeHHBIE pe3yNbTaThl CBUACTEIBCTBYIOT O BBICOKOW HEOIHOPOTHOCTH CTPYKTYPHI
npuOOPTOBBIX MaccHBOB. Hanbosiee CTpYyKTYpHO HapyIlieHbl MPUKOHTAKTHBIC 30HBI TCKTOHH-
YECKHX HApYyIMICHUH ¢ BMEIIAIOIIMM MaCCHBOM TOPHBIX TIOPOJI, @ TAK)KE KOHTAKTHI T€OJIOTHYe-
CKHUX pa3HOCTel Mopo. B BbIIeIeHHBIX 30HAX, B IEPCIIEKTUBE, HAMOO0IIee BEPOSITHBI TPOOIEMbI
C YCTOMYMBOCTHIO, CBSI3aHHBIE C MX IMOBBIIICHHOW TPEIIMHOBATOCTHIO U 0OBOJHEHHOCTHIO. CH-
cTeMa MOHHUTOPUHTA JOJDKHA YASIUTh THM 30HaM 0coboe BHUMaHwUe [6,7].
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