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KpaTknii 0630p

Kommanwust SCintrex HaxoauTcst Ha 3aKII0YUTENHHOM JTare
CO3/IaHKsI CKBa)KUHHOTO IPaBUMETPA, IPEAHA3HAYCHHOTO
JUISL MCTIONB30BaHKS B TOPHOIOOBIBAIOIIICH
MIPOMBIIIIIEHHOCTH U B MHKEHEepHOH reonorun. [Ipnbop
NpeHa3HaueH JUIs IPOBEICHHS KapOTaXKHBIX paboT
BHyTpH OypmiibHbIX TpyO NQ Ha rimy6une 1o 2000 M, ¢
UCIIONB30BAHMEM CTaHAAPTHOTO MHOTOXXUIBHOTO Kabes.
[Tpubop obnamaeT 4yBCTBUTEIHLHOCTBIO HE XyXKe S MKTall, 1
MOJXKET PUMEHSATHCS B HAKJIOHHBIX CKBOKHHAX C YIIIOM
30° oTHOCHTENBHO BEPTUKAIN. B pamMkax 3TOro npoekra
unctutyT Ecole Polytechnique de Montreal paspaGoran
POrpaMMHOE 00eCIIeYeHUE /IS PEILICHHS IPSMOH 3a1a4uH.

IepBoe moneBoe HCTIBITaHKE OMBITHOTO 00pasIa 30Haa
OBLIO YCIIEITHO MPOBEIEHO 10 3aKa3y Kommanuu Vale Inco
B iekabpe 2008 roza B riiy0OKOW CKBaXKUHE, HAXOIAIICHCS
B nocenke Hopman B okpectrocTsix . Canbepu, OHTapmo.
Pe3ynbTarhl 3TOT0O HCTIBITAHUS TIOKA3bIBAIOT HAJIMIHE
OCTAaTOYHOM Pa3HONOJIPHON AHOMAJIUU CHJIBI TSDKECTH
0O0JIBIION aMIUIUTY/ABI, C M3JIOMOM B TOM MECTE, T/Ie
CKBa)KMHA ITPOXOAMIIA depe3 KomdeaaH. B Hacrosmee
BpEMsI IIPOBOIUTCS YITyOICHHBINA aHATN3 JaHHBIX.
[1oBTOpHBII KapOTaK CKBAYKUHBI yKa3bIBACT HA TO, UTO
9KCIUTyaTalOHHBIC XapaKTepUCTUKY cucteMbl Gravilog
BIUTOTHYIO NTPHONH3MIINCE K 33aHHBIM [TOKA3aTENsIM.

B nepBoit nonosuHe 2009 rosia rmiiaHUpyeTcs MpOBEICHUE
psia TOJIEBBIX UCTIBITAHUH IO 3aKa3y JPYrUX CIIOHCOPOB, a
BO BTOpOI OJIOBUHE ITOTO T0/Ia TNIAHUPYETCS IIPOBEICHUE
MPOMBIIIJICHHBIX UCCIICIOBAHHH.

I'paBuMeTpUUECKUE U3MEPEHUS B CKBAXKHHAX
IIPEJOCTABIAIOT CBUAETENBCTBA U3MEHEHUS ITIOTHOCTU KAaK
B HETIOCPEICTBEHHON OJIM30CTH OT CKBAXXHHEI, TaK U HA
HEKOTOPOM PaCcCTOSIHUH OT Hee. Pa3pabaTriBacMblii
KOMMaHue# SCintrex cKBaKMHHBIN IPaBUMETp BIIEPBHIC
JIaCT BO3MOXKHOCTb IIPOBOJUTH IPABUTALIMOHHBIN KapOTaxK
B OOBIYHBEIX OYPOBBIX M HHIKCHEPHO-T€OJIOTHIECKIX
CKBA)KHHAX.

OcHoBHOe mpuMerenue cuctemsl Gravilog B
TOPHOIOOBIBAIOIIEH ITPOMBIIIICHHOCTH BKJIIOYAET B Ce0st
0oOHapy>KeHUE U OIIEHKY MacChl KPYITHBIX CKOIUICHUH
KOJTYeIaHa, KaK IePeCcedeHHBIX CKBAKHHOMN, TaK U
HaXOMSIINXCS Ha yJaJIeHUH OT CKBaYKHHBI; a TAKXKE TOYHOE
n3MepeHne 00beMHOI INIOTHOCTH T'€0IOTHIECKHX
(hopmanuii, mepecedeHHBIX CKBAKUHOM.

Bsenenne

Kommanwust Scintrex mpuctynmia K pa3paboTke
CKB&XMHHOTO T'PaBUMETPa, PUTOIHOTO IS
UCIIONB30BaHKS B TOPHOAOOBIBAIOIICH TIPOMBIIUICHHOCTH,
B ceHtsiope 2005 roza. IlepBoe MoneBoe UCTIHITAHUE
OIIBITHOTO 00pa3iia CKBaKHHHOTO mprbopa «Gravilog»
66110 poBeeHo B okTsi0pe 2008 rozia, B CKBaXXHHE
Henoganeky ot r. Jluuacaei#t, Ourapuo. Ilocne sToro, B
nekabpe, ObLITO IPOBEICHO YCIICIITHOE MOJICBOE HCTIBITAHNE
nprbopa B CKBaXKHHE, BRIOpaHHON Kommanwueii Vae Inco B
nocenke Hopman B okpectHOCTSIX T. Candepu, Ontapro. B
TeueHue nepBoii mosoBunbl 2009 rosa niaHupyercs
MPOBEICHIE HECKOJIBKHX TTOJIEBBIX UCTIBITAHUH JUIS IPYTHX
MPOMBIIIJICHHBIX CIOHCOPOB MPOEKTA.

CKBaXMHHAS TPABUMETPUSI UMEET /1B OCHOBHEIE 00JIaCTH
npumenenust (Seigel u npyrue, 2007). Bo-mepBbIx, 310
3¢ GEeKTUBHBII METO]] UCCIEAOBAHUHN JUIS KAPTUPOBAHUS
W3MEHEHHH IUIOTHOCTH HA yHAIEHUH OT CKBAXXHHEI,
KOTOPBIi HO3BOJISET MPOU3BOANTE U3MEPCHHUS CHIIBI
TSDKECTH JUTSl 0OHAPY>KEHUSI KaK MPOTSKEHHBIX, TaK U
HeOoIBIIKX 00BEKTOB Ha OONBIINX TTyOnHax. Bropas
00J1aCTh IPUMEHECHUS, YHUKAJIbHAS JUISI CKBRKUHHOMN
TPaBUMETPHH, 3aKIIFOYACTCS B ONPEAEICHIN 00beMHON
IUTOTHOCTH T€0JIOTMUECKHX (hopManuii, yepe3 KOTOpbIe
MIPOXOAUT CKBAKHHA. DTO OYEHb BAXKHO JUISI KOHTPOJIS
Ka4ecTBa M IS APYTHX aCTIEKTOB FOPHOXOOBIBAIOIIEH
MIPOMBIIIITICHHOCTH.

HoBast ckBaxkxuHHast TpaBUMeTprUecKas cuctema Gravilog
OT KOMMaHuH SCiNtreéx MokeT OBITH CITyI[eHa B CKBAXKUHY
Mmasoro auamerpa (Oypruibabe TpyOst NQ) Ha TTyOuHHY 10
2000 meTpoB, TIPH ATOM YTOJI OTKJIOHEHHS CKBYKHHBI OT
BEPTUKAIH MOXKeET cocTaBTh 10 30°. KoHCTpyKTHBHBIC
apamMeTpbl CUCTEMbI 00eCIIEYHBACT TOYHOCTD,
HEOOXOIUMYIO [UIsL ONIPECIICHUS 0OBEMHOM IIIOTHOCTH
TOHKHX TEOJIOTHIECKUX (POpMaIHif, U BEICOKYIO
MIPOXU3BOIUTEIIHFHOCTD, HEOOXOANMYIO ISt 3(h(HeKTHBHOM
pa6otsl. B Tabmume 1 npeacTaBieHs! 1ieneBbe
KOHCTPYKTHBHBIC XapaKTePUCTHKH CHCTeMBI. Boiee
MIOJTHOE OTIMCaHWe BO3MOXHOCTE#H cucremsl Gravilog
TPUMEHUTEIHHO K TOPHOAOOBIBAIOIIECH TPOMBILIIICHHOCTH
MOJKHO HaiiTH B pabote Seigel u npyrue, 2007.
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IleneBpie TeXHIUECKUE
XapaKTePUCTUKU

UyBCTBUTENBHOCTh | HE XYK€ S MKTaJ, IPH BEITHIHHE
BPEMEHH OTCYETa OlHA MUHYTA

Pabounii quama3on 7000 mran

Makc. muamerp 48 MM
30H72

Makc. auuHa 30H71a | OKOJIO 3 M

Makc. pabodast 2000 M (ckBaXknHa, 3aIIOTHEHHAS
rIyOWHA BOJIOH)

Makc. OTKIIOHeHHE 60 rpamycos
CTBOJIA CKBJKHHBI
OT BEPTHUKAIIN

Juana3oH pabounx | ot 0°C no +70°C

TeMIIeparyp (BHYTpPHCKBaKMHHBIH y9IaCTOK)
ot -40°C no +50°C (ycthe
CKB&)KHHBI, 32 HCKITFOYCHHEM
I1K)

OrnpeneneHue +/- 5 cM MexIy

BEPTHKAILHOCTH B MOCITEIOBATENIbHBIMH ITYHKTAMHA

CKBaXHHE HabmoieHwst (r1yOnHa

OIPEAEISIETCS C HOMOILLIBIO
KOMOHMHAINY ATYNKA TABICHHUS,
[IATYMKA TIOJ0KSHIS Ha
nebeKe, 1 MHKJIMHOMETPA)

Tabauna 1. CkBaknHHAs TpaBUMeTPHYecKasi cHCTeMa
Gravilog or kommanuu SCintrex, mejeBbie TeXHHIECKHE
xapakrepuctuxu (u3 padotsl Seigel u gpyrue, 2007).

Hcropust Bonpoca

3axoH BceMupHOTO Tsrotenust HploToHa racur, 9ro
MEXTy ABYMS TEIaMH MAacCOH My ¥ My, YbH LEHTPHI Macc
HaXOMASATCS Ha PACCTOSIHUH I', CYIIIECTBYET B3aHMHOE
nputspxenue F, koTopoe onpenensercs cieayomum
obpazom:

F = Gmymy/r? €]
Ha nmosepxuocTr 3emin, 115t TeIa €AUHITYHON MacChI
BeIpaxkenue (1) yrpomraercsi, ¥ IPUHUMAET CIIETYIOIINiA
BUJI

g=GM/R? )
rIe,

G=6,67x10°% CMS/l'paMM cex?
M = 5,97 x 10*’ rpamm
R = 6,38 x 10° cm (na sxBaTOpE)

Orcioza, Ha sxBaTope: g = 978 cm/cex?

OOImenpuHATON eTMHUIEH YCKOPEHHS, KOTopast
UCIIONB3YETCS IS U3MEPEHUS HEOONIbIINX H3MEHEHHI

CHUTBI TSDKECTH, SIBJISIETCS «MHKporam» (Mkrain). Oxa
OIPEAEIBICTCS CICAYIOIIIM 00pa3oM:

1 ran = 1 cm/cex?

1 mxran = 10 ran

To ectb, g = 10° Mxran, win wHage, 1 MKTan cocTaBiseT
OJIHYy MIJUTHAPIHYIO YacTh CHJIBI TSDKECTH HA TIOBEPXHOCTH
3emin.

CoBpeMeHHBIC HA3eMHbIE TPABUMETPHI TO3BOJIIOT
HU3MEPHUTH YCKOPEHUE Ha TIOBEPXHOCTH 3eMJIH C TOUHOCTBIO
nopsiKa MUKporail. HecMOTpst Ha BO3MOXHOCTB B ITOJIEBBIX
YCIIOBUSIX, HAa TIOBEPXHOCTH 3€MJIH WM HaJ| HeH, MoTydaTh
Pe3yNIbTaThl H3MEPEHUH B YaCTAX Ha MIUUIHAP],
00paTHOKBAAPATHIHBIN 3aKOH YMEHBIICHUS CHIIBI TKECTH
KaK (hYHKIIMH PACCTOSHHUS IO HCTOYHHKA SBIIETCS
CephE3HBIM OTPAaHWYCHHEM IIPH MPOBEACHNUH IAXTHBIX
HCCIIEIOBAaHUH MM He(hTETIOMCKOBEIX paboT Ha OOJIBIION
rryoune. Kommanust LaCoge & Romberg paspaborana
CKBaXHMHHBIH rpaBumerp 6osee 30 Haza, HO pa3Mepbl U
(YHKIMOHAJIBHBIE OTPAaHIYEHHSI CKBXKUHHOTO 30HIa
JIeNaloT €r0 MPUMEHEHHE B TOPHOZOOBIBAIOIIEit
MIPOMBIIITIEHHOCTH NPAKTUYECKH HEIeIeCO00Pa3HBIM.
Kommanuu SCintrex, mpu 9acTiaHoN HHUHAHCOBOM
TIOJ/IeP>KKE TPYIITEI MPOMBIIUICHHBIX CTIOHCOPOB U
npaBUTeNbCTBA KaHampl, yianiocs yMEHBIINTE pa3Mep
CBOETO0 KBapIEBOTO JaTYHKa U pa3padoTaTh CHCTEMBI
aBTOMATHYECKOTO HUBEINPOBAHMS, TEMIIEPATYPHOTO
KOHTPOJISL, ¥ 3JIEKTPOHHOTO YIPABIICHUS, [IOMECTUB UX B
CKBaKHHHBII 30HJ MaJIOTO IUAMETpa, IPUTOAHBIN AT
OypoBbIX ckBakHH. [1o 3aBeprennn cepun
BHYTPHU3aBOJICKHUX UCITBITAHUH ONBITHBIIN 00pa3er] CHCTeMBI
Gravilog 61T pI3HAH TOAHBIM JUTSI IPOBEICHHUSI CBOHX
TMIEPBBIX TOJTHOMACIITAOHBIX ITOJICBBIX UCTIBITAHUH,
KOTOpBIC OBIIH IIPOBEICHBI IS IPOMBIIIICHHBIX
crioHCcopoB B jiekadpe 2008 rona. OxuH U3
MPOMBIILIEHHBIX CIOHCOPOB — Kommamus Vale Inco —
obecrednia rpyIie CrenHaIucTOB KOMIaHuu SCintrex mo
cucteme Gravil0g MaTepHaibHO-TEXHUIECKYIO TTOAIEPIKKY
1 TIPEJOCTaBHIIA OCTYII K TIOXOASIIEH ITyOOKOM CKBaXKHHE
BOmm3u r. Canbepu, OHTapmo.

MecTo npoBeieHUsI HCNIBITAHU I

[1epBole moneBbIe UCTIBITAHNUS CKBAXKUHHOTO IIPHOOPa
Gravilog mpoBoauITHCh B CyOBEPTHKATBHON CKBAKHHE,
KoTopyro komianust Vae INco Beibpaia B mocenke
Hopwman, Bonusu 1. Canbepu, Onrapuo. Mecro
MIPOBECHIS CIIBITAaHN MTOKa3aHo Ha Pucymnke 1.
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Pucynok 1: MecTo npoBeJeHHsl HCNILITAHUI B MOCeJIKe
HopMman

Jnst moctaBku Ha Mecto cucrema Gravilog Gsuta
3aKperUieHa CTPOIaMu Ha riaThopMe TPaKTopa,
npemocTaBieHHoro kommanueit Vale Inco (Pucymok 2).
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Pucynok 3: MecTo npoBe/ieHHsI HCTILITAHMI B NOCEJIKe
Hopman — BopoTthuk 0ypa

Kaporaxapie paboThl HAYaKCh Ha CIICAYIOIIEE KE yTPO, U
TEUCHHUE JIBYX JAHEH KapOTa)k CKBaKHHBI ObLIT POM3BE/ICH B
o6oux HanpaBineHusx (Pucynok 4).

PucyHok 2: MecTo npoBe/ieHHsI HCTILITAHUI B NOCEJIKe
Hopman — /loctaBka 060pyaoBaHust

[To mpuOBITHH K CKBaXXMHE CTICTIHAIACTHI KOMITAHUH
Scintrex moMecTHIIN CKBaKUHHBIN 30H/1 B OypHIIbHBIE
Tpy6st NQ 1 onyctunu o riyounst 1000 M. ITocie yero
crcTteMa Oblila OCTaBJICHA HA HOYb JJIS1 CTAOMIM3aIKI
(Pucynox 3).

Pucynok 4: MecTo npoBeJeHHsl HCNILITAHUI B MOCeJIKe
Hopman — C6op raHHBIX

CyOBepTrKaNnbHas UCTIBITATeNIbHAS CKBAKWHA TICPECEKACT
«HmKHIO0 30Hy» MUHEpaTn30BaHHOM o0actu (Pucyrku 5
u 6). B uarepsaie riay6un or 1000 m o 1400 M Ha
TEOJIOTIIECKON KapOTaKHOMN quarpamMmme (MaTepuaist
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M06e3HO MpeIocTaBIeHs! Kommanueii Vale Inco)
PETUCTPUPYIOTCS. HOPUT, TIETMATHT, 1 Tab0po. B uaTepBae
ray6us ot 1400 m 1o 1800 M Ha KapOTaXHOH AMarpamMme
PETUCTPUPYIOTCS TPAHUT, TPaHUTHAS OpeK4ns, u nuadas.

WCNBTEHINE CHESHMIMHHOM (PaBMETRE
B CapGapw
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Pucynok 5: MecTo npoBeJeHHsl HCNILITAHUI B MOCeJIKe
Hopman —Buja Ha BocTOK

MENETarR e CRBEEHHHO MRaBHMETPS
8 CagSepn

Eaprdan

A

PucyHok 6: MecTo npoBe/ieHHsI HCTILITAHUI B NOCEJIKe
Hopman - I'opuzoHTa/IbHAS NPOEKLNA

«Ha yuactke riryounoi ot 1400 m o 1480 M ckBaxknHa
MPOXOJUT 4epe3 KomyeaaH. BepXHsisl OJIOBUHA 3TOTO
HHTEepBaJIa MPeICTaBIsIeT cO00i OUeHb OCTHBIH,
paccesHHbIH KoJTueJaH ¢ MUHepatu3alueii B cpeanum 10-
20% (SG = 2,8-3). B HmxHeii MOIOBUHE 3TOTO
HepecevyeHust KapTHHA FOPa3Io JIydllle, OHa COCTOUT B
OCHOBHOM U3 KOJHYE/IaHa, OT CIUIOLIHOTO J10
MOJYCIUIOIIHOTO, C coeprkanrem Gomnee 50% (SG = 3,5
4)» ( MaTepHabl II00E3HO MPEIO0CTABICHBI KOMITAHHEH
Vale Inco). Ito nepeceueHre 0TOOPaXKaET rPaHUILY
MaccuBa Komdenana «HmkHsisl 30Ha» B HalPaBICHUN
BOCCTaHWS, KOTOpast caMa IpeJCTaBsieT co00ii OombIIyro
MHHEPAIN30BaHHYIO 30HY C YIJIOM MaeHus 0Kkojo 35°.

Bropoii maccuB «BepxHss 30Ha» JIC)KUT HA HECKOIBKO
COTEH METPOB BBEPX IO BOCCTAHUIO OTHOCUTENILHO MECTa
repeceyeHus, B 9TONH MUHEpaTn30BaHHOM 30HE. beHbli,
paccesiHHbIN KOTYeJaH Tak)Ke MepecekaeTcsi CKBAXKUHON Ha
ormerke Hmke 1750 m.

O:xupnaemsblii yppext

O:xunaeMblii CKBaKMHHBII I'PaBUTALMOHHBII Y dekT
pyasoro Tesa Cu/Ni B 6acceiine Candepu ObLT
cmozenupoBad B uncruryte Ecole Polytechnique ¢
HCTIONh30BAHNEM 3-MEPHOM IIIOTHOCTHOW MOJISITH PYJHOTO
tena Kelly Lake, paspabarsiBaemoro kommanueii Vale
INCO, ¥ THIIOTETUYECKO CKBAYKUHEI, TIEPECEKAIOMICH ero
BEPXHIO 9acTh (PrucyHOK 7). OCHOBHOI 0COOEHHOCTBIO
TPaBUTAILIMOHHOTO 3 dekTa (romydast JIMHUS B IPABOM
cekrope PucyHka 7) sIBIsIeTCS CKauKOOOpa3Hast i CIIOKHAS
AQHOMAJIHUS C U3IIOMOM, BOJM3W MecTa TepecedeHus (13
paboret Seigel u npyrue, 2007).

™~
CIl MepeceqysHe MABHMETRITIECHDR MOGENN
pyason Tena Kely Lake
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Pucynok 7: MoaeJb CKBa:KHHHOTO0 TPABHTALHOHHOT O
3¢dexTa B MecTe nepecedeHus pyaHoro teaa Kdly
Lake (u3 padotsl Seigel u apyrue, 2007)
JlaHHbIe CKBAKMHHOM I'PAaBHMETPHH B MOCEJIKE
Hopman —IIpeasapureibHble pe3yJbTAThI

J171s1 BBINONHEHUS TPaBUMETPUYECKUX U3MEPECHUI
OMBITHEIH 00paser cucrems! Gravilog 6sut criyieH B
ckBaxxudy Hopmas, BHyTpu OypriibHbEIX TpyO NQ.
KapoTtax ckBaxuHbI poBoamics ¢ 12 no 14 nexa6pst 2008
rona, B uHTepBaie riyoun or 1200 m go 1800 M, mpu
JIBIKCHUH CKBOKHMHHOTO 30H/Ia KaK BBEPX, TaK U BHU3.
VHTepBalibl CHATHS MOKa3aHUit MeHsuUCh oT 50 M BO
BMernarorei nopoae 10 10 M B 30He MUHEpaIU3aLHH.
Vi3mMepeHue TIyOHHBI OCYIIECTBISIIOCH ¢ MTOMOILIBI0
KOJIOBOTO JIATYMKA MOJIOKEHMs Ha JiebeKe,
YCTaHOBJICHHOW Ha MOBEPXHOCTH, U JATYHKa TIIyOHHBI,
YCTaHOBIICHHOTO B 30H[e. Boja 106aBisiiace B CKBaXXHHY
0 Mepe HeOOXOMMOCTH, IS TOTO, YTOOBI BO BpeMs
KapoTa)ka ypOBEHb BOJIbI ObLT HEU3MEHHBIM, U
obecrieunBanach HaJexkHas paboTa JaT4yuKa JaBjieHus. B
Ka)XKIIOM ITyHKTE HaOJII0ACHHUS TIPUBOIUIICS B ICHCTBHE
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32)HM, KOTOPBIH (PUKCUPOBAJ CKBaKMHHBIHM 30H Ha
MecTe. B 9To BpeMst perncTpupoBanocs 1aBicHUE,
TIPOM3BO/IIIIOCH HUBEIMPOBAHUE TPABUMETPHICCKOTO
JIATYMKA, U BBIIOIHSIINCH Ba 60-CEKYHIHBIX H3MEPEHHUS
cuisl Tspxectu. [ocie 3Toro 3a)xuM 0cBOOOXKIAN 30HN, U
OH TepeMeIIancs K CIeAYyIoImeMy ITyHKTY HaOII0ICHNS,
TIIPU 9TOM KOHTPOJIb TITyOHHBI OCYIIECTBILIICS C IOMOIIBIO
KOJIOBOTO JIaTYMKA ITOJIOKCHUSI Ha Jtebenke. B xakmom
IIyHKTE HAaOJIOICHNUS BCS 3Ta IIPOLEAypa 3aHUMaIa 5
MHHYT, IDTIOC BPeMsI, HEOOXOANMOE I IEPEMEIICHHS
MEXXTy ITyHKTaMH HAOTIOICHUS.

Ha Pucynke 8 npeacraBieHa 0CTaTOYHAs CUJIA TSHKECTH T10
pe3ynbTaTaM ABYX peiicoB KapOTa)KHOTO MpHOOpa, TaHHBIE
KOTOPBIX 00pabaThIBaINCh OTAENBHO. Cpemmss
MIOBTOPSIEMOCTh MTOKA3aHUH CIUTBI TSDKECTH Ha y9acTKe
niepecedeHunst cocraisier 6,0 muxporain. beuta
3aperuCTPUPOBAHA PA3HOIOIIPHASI OCTATOYHAS AaHOMAIHSI
CHJIBI TSDKECTH, TIPH 9TOM MaKCHMAJBHBIH IPaIieHT, WIN
«W3710M> OB 3aPETUCTPUPOBAH BO BPEMS IIPOXOKICHUS
CKB)XMHHOTO 30HJa Yepe3 yJaCTOK IIePECeICHII.

Y aBOeHHas aMIUIUTY/a OCTATOYHOM aHOMAJIUU COCTABIIANA
nopsika 1,5 Mrai, sIicCHO yKka3bIBasi Ha IIPUCYTCTBHE
00JIBIIION MACCHI BRICOKOIUIOTHOTO KOJTIEIaHa,
OTHOCSIIIIETOCS K YUacTKy nepecedeHus. B HacTosmiee
BpeMsI IIPOBOJUTCS yrioyOneHHas o6paboTka u
MOJICTIMPOBAHUE TAHHBIX.

‘r\ CHRBAMMHAA MPABVME TFHSECDAR CHCTEMS OREVELDD
MECTD MPOBENEHAR HCTHETAHHIA - MOCEMNDE HIPUAH,

TR VALE [HO0, CAMEEPH, OHTARWO

; 1E. 4 gy 200 ¢

MCMIITAMNE B CRRAMMME 100 BTG HODMAH - O TATTNHER CANE TR TH

e
l'\"r-‘ \

&
b e S
) T

#

k>
}

- & :

Iy PR A A

PucyHok 8: MecTo npoBe/ieHHsI HCTILITAHUI B NOCEJIKe
Hopman —OcTaTouyHasi CHJIA TS2KECTH IO pe3yJbTaTaM
JABYX peiicoB KapoTa:HOIo npubopa

H3mepeHue 00beMHOIi IVIOTHOCTH

BepTHkajabHBIi IPAJUEHT CHIIBI THAKECTH B CKBAXKHHE
NpsIMO MPONOPIHOHAJIEH 00beMHOM NMII0THOCTH
TOPU30HTAJBLHOIO ILIACTA MEXKAY ABYMS TOUKAMU
usmepenust (Smith, 1951),. Ita yuukaabHast
0CO0€HHOCTh CHJIbI TS2KeCTH, H3MEPEHHOI B CKBAKHHE,
u3zodpazkena rpadpuyeckn Ha Pucynke 9.

@ B yem cyTb 3TOro Meroga?

Pucynok 9: OnpeneseHne 06beMHOIi IVIOTHOCTH €
MOMOIIBI0 CKBAKHHHBIX TPABUMETPHYECKHX
H3MepeHuit

Ilocne BBeAeHUS B N3MEPCHHBIC 3HAUCHUS CHUIIBI TAKECTH
nonpaBkd Dast (BePTUKAIBHBIN TPAIHEHT CHIIBI TKECTH B
BO3/IyXe) 00BEMHAS INIOTHOCTH OIPEIEISETCS IPOCTHIM
YpaBHCHHEM:

p = [-1U(4nG)] (Ag/ AZ) =-1,193 (Ag/ AZ) A)

rac, g —3TO U3MCPCHHAA CHUIIA TSKCCTH B MKIall, a Z — 3TO
PacCToOAHUE BHU3 OT MOBCPXHOCTU 3€MHI/I, B CAHTUMETpPAX.

O6paraeM Barle BHUIMaHHE HA TO, YTO Z SIBISCTCS
ITyOMHOM 10 BEPTUKAIN BHU3 OT MOBEPXHOCTU 3eMIIH,
M03TOMY WIEH ypaBHeHMs DZ paBeH pa3sHOCY MEXIy
ITyHKTaMH HaOJIFOICHMSI B CKBOXKUHE, YMHOXKEHHOMY Ha
CHHYC YTJIa HaKJIOHA yJacTKa CKBaOXHHBI MEXKTy ITyHKTAMH
HabmoneHus. B kauecTBe anbTepHATUBEL, BeIHIuHy DZ
MOXXHO TOJIyIHUTh HETIOCPEACTBEHHO 0 PA3HUIIE
MOKA3aHMH JaT4YMKa JABJICHMS B IBYX IMYHKTaX

HaOJII0 IeHMIS.

OTH nocnenoBarebHbIe 00bEMHBIE INIOTHOCTH HAHOCSATCS
Ha KapoOTa)KHyIO KPHUBYIO B 0OBIYHOM (hopmaTte
TIPe3eHTalUH.

3HaueHns 00BEMHOM IIOTHOCTH B CKBakuHe Hopman
OBUIM PACCUHUTAHBI 0 JAHHBIM OCTATOYHOM CHJIBI TSKECTH
C MOMOIIIBIO OOBITHOTO aTOPUTMa, B KOTOPOM
HCIIOJB3YIOTCS 3HAYEHHUST PA3HOCTH MEKIY COCETHIMHE
nyHkTamu Habmonerus (Pucyrok 10), n
3aMaTeHTOBAHHOTO AITOPUTMA, Pa3pabOTaAHHOTO TOKTOPOM
Jeff MacQueen u3 kommauuu Micro-g LaCoge. B atom
AITOPUTME MCIIONB3YETCSI TIOHBIN KOMILIEKT H3MEPEHHBIX
pasHocreii cuist Tsbkectr (Prucyrok 11). Ha o6onx aTux
PHCYHKAX MMOKa3aHBI [UTAHKH OTPEITHOCTEH.
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Pucynok 10: MecTo npoBe/ieHHsI HCTILITAHMIA B TIOCEJIKe
Hopman — O0beMHast INIOTHOCTh, O0BIYHBIH ATOPHTM
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Pucynok 11: MecTo npoBeJieHHsI HCIILITAHUI B MOCeJIKe
HopMman — O0beMHasi IIOTHOCTD, MATEHTOBAHHBIH
aJIrOPUTM

3HaueHns1 00BEMHOM ITIOTHOCTH, PACCUUTaHHBIE IO
JTAHHBIM CKBa)KUHHOH TPaBUMETPHH, SBISIOTCS
XapaKTEPHBIMH JUIS INIOTHOCTH BMEILAOIIMX OPOJ BBIIIE
y4acTKa MepeceyeHus], OHU YBEINYHUBAIOTCS OT BEJIHYKHBI
2,77 r/lem3 na tiryoune 1300 M 1o Bennuunst 2,95 r/cm3 Ha
rinyoune 1460 M, 3aTeM, HIDKE y94aCTKa IepecedeHus,
OBICTPO YMEHBIIAIOTCSI. DTH PE3yIbTATHI COTTIACYIOTCS C
KOMMEHTapHSIMH, TIPEI0CTaBICHHBIMA KoMITaHuei Vale
Inco (cwm. BbImIe).

Iporpamma ucnbiTanuii cuctembt Gravilog —
Cienyouue 3Tanbl

[Mocre 3aBepmennst 06pabOTKM JAHHBIX, TOIYICHHBIX C
MOMOIIBIO crcTeMbl Gravil 0g Ha HCIBITaTeIbHOM yIacTKe
B mocenke Hopman, uncruryT Ecole Polytechnique
MIPOM3BEIET PacyeT MPSMBIX 33/1ad, C yIeTOM
JIOTIOJTHUTENbHBIX IAHHBIX, IPEIOCTABICHHBIX KOMITAaHUEH

Valelnco. Byaer moarotoBaeHsl MaTepratsl 00 OIBITE
MIPUMEHEHNs, CHadasa I CIIOHCOPOB, 3aTeM, C HX
paspemenus, Ul 0OBIYHOM NPe3eHTalNH.

I[TosieBbIC UCTIBITAHUS AJIS TPEX APYTHX TIPOMBIILICHHBIX
CIIOHCOPOB, HaMe4eHBI Ha nepByto nonosuHy 2009 roza.

Kommanust SCintrex co3maer IOmOIHUTENbHBIE CHCTEMBI
Gravilog mst ckBakuus! B MecTeuke Konkopn. 3amada
COCTOUT B TOM, YTOOBI B TeUeHUE BTOpoi nonoBuHbI 2009
rojla cenarh yeryru cucreMst Gravil 0g kommepaecku
JOCTYITHBIMH JJIS1 TOPHOOOBIBAIOIIECH MPOMBILIIIICHHOCTH U
B 00JIACTH MHKEHEPHOMN TeOIOTHH.

BbiBoabl

CxBakunHBI# rpaBumMeTp Gravil0g, pazpaboTaHHbIit
KOMMaHue# SCintrexX 1yist mpruMeHeH¥s B
TOPHOJOOBIBAIOIIECH MPOMBIIIICHHOCTH, YCIICIIHO MPOLIE
TICPBBIC MOJICBBIC UCTIBITAHMUS IS TIPOMBILIIICHHBIX
CIIOHCOPOB, U IIPOJIEMOHCTPHUPOBAI paboyne
XapaKTEPUCTHKH, OYCHb OJIM3KHE K IIEJICBBIM TEXHUYECKUM
TpeboBanusam. Ceituac B Kommanuu SCintrex
W3TOTABIMBAIOTCS AOTIOJHUTEIIbHBIC CKBAYKHHHBIC 30H/IBI
Gravilog, a moneBbie HCTIBITAHMSL TS IPYTHX
MPOMBIIIJICHHBIX CIOHCOPOB HAMEYEHBI Ha MIEPBYIO
nonoBuny 2009 roza.

IIpusHaTeIbHOCTH

YacTuuHas pUHAHCOBAs MOJEPKKA ObLIa OKA3aHA
npasButeabcTBoM npoBunun Ourapuo (IRAP, mpoekt
Ne 580123), 1 4eThIpbMst IPOMBIILICHHBIME CIIOHCOPAMH
(BHP Billiton, Vae Inco, AREVA Resources Canada, u
Schlumberger) B pamkax poexta CAMIRO Ne 05E0L.
OcTanpHy0 9acTh (PUHAHCHPOBAHUS B3sUIa Ha Ce0st
KoMItaHust Scintrex.

Kommanwust Scintrex Beipakaer 61arofapHoCTh KOMIAHIN
Valenco 3a mpekpacHyro mOIEPKKY, OKa3aHHYIO TPYIIe
CIIeHAITKCTOB 110 crcteme Gravilog kommanuu SCintrex Bo
BpEMs IIPOBEACHUS TTOJICBBIX UCTIBITAHUH.
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