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Lenapmamenm npupooueix pecypcoe YPO

METOANYECKHE ACIIEKTHI U3YUEHHUSA KAPCTA
INPHU PA3BEJAKE BOPOHIIOBCKOI'O 30JIOTOPYAHOI'O
MECTOPOXJIEHUSA HA CEBEPHOM YPAJIE,
NMOJAJEXAHIETI'O PASPABOTKE OTKPBITHIM CITIOCOBOM

BopoHioBckoe 3010TOPYAHOE MECTOPOXKAEHUE HAXOAUTCA B CIOXKHBIX HMHXKEHEpHO-
re0JOrHYeCKHX YCNOBUAX M3-32 HANM4MA 3aKapCTOBaHHBIX KapOOHATHBIX MOPOA B Mpeaenax 3a-
nagHoH M 10XHOM uacTu Oynyuwero kapbepHoro nons. IIpoBeaeHbl HMCCIENOBAHUA KapCTOBBIX
tbopM 8 paiionax BocTouHoro (ray6uHb 20-110 M) u roxHOoro (ray6uHer 20-90 M) 60pTOB Kapb-
epa. HauGonbuiee pacnpocTpaHeHUE UMEIOT NONOCTH pasMepaMu 4-6 u 8-10 M.

The Vorontsov gold-ore deposit is in difficult engineering and geological conditions due
to carbonate rock within the boundaries of the western and the southern parts of the future open
pit field. The analysis of karst forms in areas of the eastern (20-110 m deep) and the southern
(20-90 m deep) boundaries of the open pit has been made, the cavities of 4-6 and 8-10 m in size

being most common.

BopoHuoBckoe 3010TOPYAHOE MECTOPOXK-
aenue Haxomutcs B KpacHOTYpBHMHCKOM paii-
one Ceepanosckoit obnactu. ITo ropHo-reono-
FMYECKUM YCNOBHUSAM OHO OTHOCHTCA K IV THny
MECTOPOXKACHHI B MacCHBax MNPEHMYIIECCTBEH-
HO 3aKapCTOBaHHbIX CKa/bHBIX IMOPOA TOPHO-
CKNIaa4aThiX obnacted W KpaeBblX MPOrvboB C
BOAOHOCHBIMM  TOPH30OHTAMH  TPELIMHHO-
KapCTOBbIX BOJ € 0CO00 CIOXKHBIMU HHXKEHED-
HO-reooruyeckuMu ycnosusamu. Ilporsos sk-
30r€HHBIX TPOLECCOB, OCOOEHHO KapCTOBOTO,
NPpH NPOEKTUPOBAHUN U CTPOUTEJILCTBE FOPHO-
PYAHbIX nNpeanpuaTHi ABIAETCS OJHOH M3
BaOXXHEALUHMX MpoOsieM COBPEMEHHOW WHXXEHEp-
HOM reonoruu.

MeTtonnka M 0OBEeMB! MHKEHEPHO-TEO00-
TMYECKHX paboT Ha MECTOPOXIEHUM ompeje-

JNISVTUCH ero crneupUIeCKUMHU 0COOEHHOCTAMH U
HaJM4YHEM CJIOXKHOTO KOMIUIEKCA CKalbHBIX
TOpPHBIX MOPOJA, MacCHBOB KapCTYHOLUMXCS H3-
BECTHSKOB, OOBOJHEHHBIX KOpP BBIBETPHBAaHUA
O HUCTO-TTMHUCTBIX, UHOTAA CMELICHHBIX B
pe3ynbTaTe OOpYLIEHHS B KAPCTOBBIE MOJIOCTH.
WmxeHepHo-reonornyeckue pabotel 3a-
KII0YaI1Ch B H3YYEHHH JTUTEPATYPHBIX H (OH-
JOBBEIX MaTepHaJoB, NPOBEACHHU NOJNEBBIX pa-
6ot, KaMepanbHO# 06paboTKe MaTepUanoB.
OnHolt u3 Haubosee CIOKHBIX 3ajay SB-
AANOCh M3y4YEHHE 3aKapCTOBaHHOCTH KapOo-
HATHBIX OTJIOXKEHHH (hPONOBCKO-BACHIBEBCKOM
TOJILIH, B MpeJenax 3anaqHoi v 10KHOH yacTen
KapeepHoOro moss. Jlnsg 3Toro Ha crtaguu lIe-
TaJIbHOM pasBeaku ObLIK npoiaeHs! 23 ruapo-

reojiormdecKye CKBa)kuHel ryouno# ot 200 no
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00 M. [laHHOE KOJMYECTBO CKBAXXMH OOOCHO-
bIBAJOCH  HEOOXOAHMOCTbIO  paBHOMEPHOIO
1epe3 100-200 M) v3yueHHs BAONb 3aMaHOTO M
MKHOTO (1aHFOB MECTOPOXKAEHHUS 3aKOHOMEp-
octeii kapcToobpa3oBarus, (UIBTPALHOHHOM
TPYKTYpbl TPELUMHHO-KapCTOBOIO BOAOHOCHO-
O TOpU30HTa, W3MEHYMBOCTH KOTOpOH Oblia
IDHHATA aJ€KBaTHOM W3MEHYHMBOCTH Kaxyllle-
'0CSl COMPOTHB/IEHWS BOAOBMELLIAIOLIMX TOpPO,
YTPAXXEHHOrO Ha MJIaHE M30JMHUH py 10 METOAY
3I1 macwiraba 1:5000. CryweHue CKBaKMH Ha
IOWAaAK ¢ HaMMEHbIUMMH 3HAYCHHWSAMH 3JIEK-
"PUYECKUX CONPOTHMBACHUHN (1Oro-3anafHbii M
OXHBIH QaHIM MECTOPOXAEHHS) 0OOCHOBBIBA-
10Cb HEOOXOAMMOCTBIO MPOCNEKUBAHKS TyOH-
16l BCKPBITMA aKTUBHBIX KapCTOBBIX (pOpM Ha
ydyacTkax Haubonee BEpOSTHOIO pacroONEHHA
IPEHaXHDbIX Y3JIOB, KOTOphle OyAyT 3alMIIATh
Kapeep OT NPHUBICKAEMBIX pecypcoB, ¢opmu-
pYIOWIHXCS 338 CHET WMH(PUIBTPALHH MOBEPXHO-
cTHOro cToka p. Kakebl.

['nybuHa pa3BeO4HBIX THAPOre0JIOrHye-
CKMX CKBa)(MH onpejessiach riybuHoi Kapbe-
pa M HEOOXOAMMOCTBIO TapaHTUPOBAHHOIO
000CHOBaHUSt HIXKHEH rpaHULBl («BOOYTNIOpa»)
6e3HanopHOro TPEWMHHO-KapCTOBOTO  BOJO-
HOCHOTO TOpW30HTa, MECTOMOJIOKEHHE KOTO-
poii npeanonaranocs Ha riaybute oxkono 300 M.
Jlj1s1 oLeHKH 3aKapcTOBAaHHOCTH HCMOJIB30BANCA
KOMIUIEKC ~ METOIOB:  M3y4YeHME  TeoJsioro-
CTPYKTYPHOrO CTPOEHHS MECTOPOXKAEHHS; pe-
3yJbTarThl NJIOLAAHOW W CKBaXXMHHOH reopu-
3uxu (KC, I'K, HHK, PM, KM, pe3ucTurUMeT-
pusi); aHanu3 npouecca OypeHHs (4acTUYHOE
WM TIOJTHOE NOINOUIEHHE NMPOMBIBOYHOH XXHA-
KOCTH, MpoBajbl 6ypOBOro HHCTpyMEHTA); Clie-
UManyM3MpOBaHHAs HMHXEHEPHO-Ie010ruyecKas
JIOKYMEHTaLUsl KepHa 23 THApOreoJIOrn4ecKux
¥ MHXEHEPHO-re0IOrMYECKUX M 4YacTU pa3Be-
JOYHBIX CKBa)XXWH; TenedOTOMETPUSA CKBANKHH,
JIlaHHbIE ONBITHO-(QUABTPALIMOHHBIX paboT, MH-
KEHEPHO-reojorudeckoro obc/ie oBaHUs paid-
OHa MECTOPOXACHHS.

Pacuer koadduumenToB riyOuHHOH 3a-
KapcTOBAaHHOCTH (OTKPBITOW, CyMMapHOH, nep-
BOTO ¥ BTOPOTO MOPSIAKOB) BBITIOJIHSJICS METO-
JIOM CKOJIb3SLLEr0 OKHA M MIOBTOPHBIX PaciyeToOB
no BbIOpaHHEIM HWHTepBagaM. OnTUManbHas
BE/MYMHA MHTEPBAJa W LIar ero rnepeMelleHus
OTpENENANIMCh NMYTEM BapUaHTHBIX pacyeToB.
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Jnst 0DOCHOBaHMA ONTHMAJEHBIX Da3MEpOB
pacueTHBIX HHTEPBAJIOB W CKOJIB3SILETO OKHA
BHIMOJIHAJICS aHAlM3 pacyeToB MO TpeM BapH-
aHTaM pacyeTHbIX UHTepBanoB 10, 20, 40 M u
ckoap3amero okHa 5, 10 m. Ilo BbiOpaHHOMY
ONTHMAllbHOMY pa3Mepy pacyeTHOrQ MHTEpBa-
na 40 M ¥ ckonb3asuiero okHa 10 M BBINOJNIHEH
pacyeT H3MEHEHHs rmyOMHHOI 3aKapCTOBaHHO-
CTH MO FPyNaM CKBaXXHH, XapaKTepH3YIOLUM
6JI0KM M3BECTHAKOB C MOJIAMH 31EKTPUYECKHX
conporusiaenuit go 2000 Om-M, ot 2000 no
4000 OM:M, 6onee 4000 OM-M ¢ yueTOM HX 3a-
JieraHus B ONMyLIEHHOM OJI0OKe MM B BUCSYEM
60Ky OTHOCHTE/NIEHO BOPOHLIOBCKOro pasioma.
ITo 3TOMy ke pa3smepy pacueTHOro MHTEpBana
40 M cxonb3suiero okHa 10 M u3yyeHo pacnpe-
AeNeHUe CTATHCTUYECKOH BEPOATHOCTH BCKPHI-
TUS KapcTOBBIX GOPM B MacCHBaX M3BECTHAKOB
onyiieHHoro 6yoka 18 BOcTOYHOro 6opra U
A Bucsyero Ooka 3amajHOr0 ¥ BOCTOYHOTO
6opTa NpoeKkTUpyeMoro kapnepa.

Kpome 31oro, B npenenax KOHTYpOB Ipo-
€KTHPYEMBIX KapbepOB HM3YYEHO pacrpenene-
HHE KapcTOBBIX (JOpM Mo OMOpHBEIM pa3pesam,
no riayOWHaM MacCHMBOB KapCTYIOMMXCS W3-
BECTHAKOB.

HauGonbliee KOMMUeCTBO KapcTOBBIX Gopm
uMeloT pasmepsl 4-6 M (okoso 40 nonoctei),
8-10 M (okono 30 nonocreii), eAWHHYHBIE MOOC-
TH AOCTUraloT pasmepoB 25-40 M, Haubonbiuee
KOJIMMECTBO KAPCTOBBIX MOJIOCTEN NPUYPOYEHO K
uHTepBanam raybud 20-110 M (ans BocTOYHOTO
6opta kapsepa), 20-90 M (115 K0XKHOIO Kapbepa).
BeposTHOCTb BCKPBITHA KapcTOBbIX (GOpM CKBa-
KHHAMH JUIA FOXHOTO Kapbepa 3HAa4YHTENIbHO
npessiaer (0,0282) ua stux rimyOMHaX nokasa-
Tenb A1 ceBepHoro Kapbepa (0,0159).

AHanu3 reoJyIoro-CTpyKTYPHOTO CTPOEHHSA
MECTOPOX/IEHHS, XapaKTep MOBEPXHOCTHOM M
ryOMHHOM  3aKapcTOBaHHOCTH, PE3yNBTAaThi
ONBITHO-QWIBTPALIMOHHLIX  paboT  NoOKa3aiu
11e;1ec000pa3HOCT PACCMOTPEHMS KONHYECT-
BEHHOW OLIEHKHM KapCTOBOro mpoluecca ¢ Bbige-
JEHUEM MAacCHBOB UHTEHCHBHO 3aKapCTOBaH-
HBIX H3BECTHAKOB BOCTOYHOro Oopra (omy-
WIEHHBIH O70K) NPH MOIHOCTH 30HHI adpalyu
meHee 60-80 M, cHIBHO3aKapCTOBaHHBIX H3-
BECTHAKOB € Py < 2000 OM-M, cpenHesakapeTo-
BaHHBIX € P = 2000-4000 OM-M u cnabo3akap-
CTOBaHHBIX C p, > 4000 Om-M.
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Jing  KONUUECTREHHOW OLEHKH CTEMEeHH
rayOVUHHOW 3aKapCTOBAaHHOCTH KapOOHATHBIX
tosl ObLTH BBIYHMCIEHB! KOIPQDHULUHMEHTH «OT-
KpbITOH» 3aKapCTOBAHHOCTH IEPBOro MOPSIKA
(Mo OTHOCHTENBEHOMY COAEPXKaHHIO CyMMapHOH
pusel dopm 2a,b + 3a,b + 6 % 3c), BTOpOro
nopsaka (10 OTHOCUTENBHOMY COJEPXKaHHIO
dop™ 4a,b + 94 % 3c) n ko3 HULUMEHTH CyM-
MapHOM 3aKapCTOBAHHOCTH.

PacyeTHble XapaKTEpUCTUKH 3aKapCTOBaH-
HOrO MaccuBa OMpEAEIUCH ITyTeM BBEAECHUS
MOMpaBoOK B 3aBUCUMOCTH OT Ko3¢duLHeHTa
«OTKPBITOM» 3aKAPCTOBAHHOCTH WM KO3 DULK-
eHTa 3aKapCTOBAHHOCTHM MEpBOro rmnopsaka. B
CBA3W C PE3KON M3MEHUYMBOCTBHO MOLLHOCTH IO-
KpbIBAIOIMX M3BECTHAKM TNOPOA  (MOKPOBHBIX

OTNOXEHUH, KapcToBbIX 00pascBaHMM, KOp BbI-
BETPHBAHUS) MECTOMNOJIOXKEHHE U KOJHYECTBO
PacyeTHEIX paspe3oB OMNpPEACIIOCh MO KapTe
H30MOLHOCTEH PHIXJIBIX OTJIOXKEHHHA U yUMTHIBA-
JIOCh COOTHOLLUEHHE BBICOTBI OTKOC2 W MOIHOCTH
KapCTOBOro MaTtepuaia B MpeJesiax OTKoca.

Takum o6pa3oM, HHTEHCHBHOE KapcToo6-
pasoBaHHe KapOOHATHBIX OTJIOXKEeHHit (posioB-
CKO-BaCHJILEBCKOH TOJILM 0OyCI0BNIEHO, MNpe-
XK€ BCEro, JIMTOJOTHYECKHM COCTaBOM NOPOA,
0COOEHHOCTAMH e0JIOro-CTPYKTYPHOTO CTpoe-
HUA (ONYyLUEHHBIA, NOJHATHIH O6J10K), CTENEHBIO
TEKTOHMYECKOH NMpopaboTKH, YAaTEHHOCTHIO OT
KOHTaKTa ¢ ay>pbaxoBCKOi HHTpy3ue#, moml-
HOCTBIO ¥ BOAOINPOHHLIAEMOCTHIO TMOKPBIBAIO-
IMX OTJIOKEHHH.
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