VK 622.363.622.83:620.17.553.63
I1.K. I'apkyiua

© I1.K. 'apkymun, 2012

OBOCHOBAHHE IAPAMETPOB PASBPABOTKH
MECTOPOZK/IEHHH T OPHO-XHMHYECKOI' O CbIPbA
METOAOM INOA3EMHOI' O BbILIE/TAYUBAHHA

Hzroxern HaKor/ieHHBIE NMpaKTHYeCKHFT OMBIT pas3pabOoTKH, MeTOoAHMKa pacdyeTa rapa-

MEeTPOB, YC/IOBHSA MPHUMEHEHHS, IIPHBEeAeH pacdeT OXHAaeMOro oceAaH s TOBEPXHOCTH
KroueBble c/10Ba: Ka/lMHHUTO-/IaHTOAFHHUTOBas pyaa, C/1aboIrpOoYHble MarHeTHTBI, O6ypo-

CKBaXKHMHHag A06bI4a.

H 3 MPaKTUKU Pa3paboTKH Co/s-
HBIX MeCTOPOXKIEHWI U3BeCT-

Hbl METOZbl PACTBOPEHHs M3 MOA3EMHbBIX
TOPHBIX BRIPAOOTOK M U3 CKBaXKMH, IPO-
OypeHHBbIX C TOBEPXHOCTU. Briepsbie
METOZOM BhIlIE/TAYMBAHNSA U3 TTOA3EMHBIX
FOPHBIX BBIPAOOTOK Oblla OCYIIECTB/ICHA
nobbya KaMeHHOM conu Ha CTeGHUKOB-
ckoM KarmniiHoM pyaHrke Ne 1 (Cr.KP-1),
Ha pyaHvke Kanym mpu otpabGoTke 3a-
rnacoB Kaaym-I o/bIHCKOTO — KamMiHOro
MecTopoxkzaeHys [1] Bo BTOpOM MOMOBU-
He XIX Beka. O6pasoBaHHbIE B pe3yiib-
TaTe PacTBOPEHHsl I1/1aCTOB KaMeHHOM
COMU TIYCTOThl — KaMephl BhIIle/IaurBa-
HWSI — HasbIBa/IMCh 1yroBHsamu. Mx ava-
Mmetp aocturasa 100 M, BeicoTa cocTaBv/Ia
10—30 m. Ha C1KP-1 6b110 o6pasosa-
HO OKO/I0 6 Kamep TOA3eMHOro BhlIile/na-
ynBaHUs, Ha pyaHuke Kamym — 6Gonee
10. lNopasao nosxe mMeroa GbIZT UCTION-
30BaH 718 PaspabOTKH CH/IBBUHHUTOBOTO
mriacta Ha pyaHvke Kenn-Kpuk (CIIA)
MyTeM pacTBOPEeHHs pyabl M3 TOPHBIX
BbIPABOTOK. TaKasi TeXHO/IOTHS PacCo1o-
A0BBIUKM OTHOCUTCH K UMC/TY TPYAOCMKHX U
MasornpoussoanTensHbik. C Hauazmla XX
BeKka Bce 6oriee MIMPOKOE TMpPUMEHEeHHe
MonydaeT OYPOCKBaXKMHHAS  TEXHO/IOTHS
n00BIUM COZIe, KoTopasl YCIIelHO [IpU-
MeHsleTcd mnpu  paspabotke  Hoso-
Kapdarerckoro, [lonvHckoro, Conot-
BUHCKoro, Ap-brinkanakckoro, ApreMoB-
CKOTO U APYrMX MeCTOPOMKACHWM KaMeH-
HOM CO/MH, a TaKXKe /11 pa3paboTKU C/a-

GOIMPOUYHBIX MarHETUTOB Ha HKOBIEBCKOM
pymirike KMA u KpuBopoxkckoro 6ac-
ceiiHa. M3BecTeH MMoOKa 4TO eAMHWYHbIM
C/lydai TIOBEPXHOCTHOTO BbIlIe/IaUHBAHUS
Ha Kapbepe cyrbdpata HaTpus B McriaHmm.
PacTBop Ka/MHUTO-IAHIOAMHHUTOBBIX Py
¢ [loMBPOBCKOroO Kapbepa C comepKaHu-
eM coneit 250 r/n, wcrionb3oBarics s
3arlo/IHeHNsA BbIPAaBOTAHHOIO IIPOCTPAH-
ctBa pyaHrka Hoso-1 orbiHb.
Teopertnueckre OCHOBBI ITpoliecca
MO/A3eMHOIO  BhIle/layvBaHus  paspabo-
tausl B0 BHWMIanypruu [1, 2, 3, 5]
[TPOBOSATCS UCC/IeZIOBaHMs 10 BOB/IeYe-
HHIO 3KCIVIVaTaLMIO CUABBUHHUTOB [ pe-
MSAUEHCKOro, OrbTOHCKOro, Herickoro,
[llenokckoro, BepxHeramckoro, Crapo-
OGHHCKOTO M [APYrvx MeCTOPOKAEHUH, a
TaKKe 7151 A0OBIUM METOIOM [OA3eMHO-
ro BbIIe/IAYUBAHNS APYIHUX TOE3HBIX
rckortaeMbix.OTpaGoTKa 3aracoB CO/Is-
HOTO MECTOPOXK/ICHUS ITPOU3BOAUTCSH
CI/IOIIHOM W/IW KaMEePHOM CHCTeMOM.
Kamepbl MOryT MMeTh LIMIMHAPHUECKYIO
unu TipotakeHHyio gopmy. [pu otpa-
OOTKe MeCTOPOXKACHUS LIWIMHApHUe-
CKMMM KaMepaMU BCKPHITHE I1POH3BO-
AWUTCS OAWHOYHBIMK CKBaKMHaMH, ITPO-
OYpeHHBIMU B LIEHTpe Oyayiier KaMepsl.
TexHonmorusi paccononobbuM BKAIOYAET
rozauyy pPacTBOpUTens (Boabl) IO BHYT-
peHHeMy TPYOOTIPOBOAY; MODBITHIN pac-
COM OTKAUMBAIOT WM BbIAAB/IMBAIOT Ha
[IOBEPXHOCTh 10 BHeEUIHeMy TpYy6oIipo-
BOAY, 3aTeM [0al0T Ha riepepaboTRy.
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['Ipu cniomHoM crcTeMe paspaboTKU
KOHTYPbI CMEXKHBIX KaMep COeAMHSIOTCS,
obpasys CII/IOUIHOe BhipaboTaHHOe IPo-
cTpancTBo. [lpu KamepHOM cucTeMe
Pa3pabOTKU OCTaB/IAIOT MeXKAYKaMepHbIe
tenvku. [Ipyu oTpaboTKe maxTHOro Ioss
MPOTSKEeHHbIMM  KaMepaMi  OCTaB/IAIOT
neHTouHble Lenvky. [ Ipouecc otpaboTku
BK/IOYaeT THAPOPA3pblB PYAHOTO Tera
[0 [/IMHE MexKAYy CKBaXKMHAMU /IS T10-
C/IeayIoIIero Bblllle/laUMBAHUS 3arlacoB B
MPOTsizKeHHOM Kamepe. [lpu atom pac-
TBOpUTe/b (Boay) TMOAAIOT IO  OAHOM
CKBakMHe, a pacco/l BblAaeTcs Mo ApY-
rol CKBakKMHe, Haxosslleiics Ha pac-
crosHmu 10 100 M. ['MapopaspkB 171acTa
MEXKIY CKBaXXMHAMH TPOU3BOAMTCS T101
naBnenvieM He meHee 30 Kr/cm® [3].

K uMcay OCHOBHBIX —IMPEHMYILIECTB
criocofa TMOA3eMHOTO  BhIlIe/TauYUBaHYIs
(BeciaxTHOroO) OTHOCATCS CPABHUTE/IBHO
HH3KMe 3aTpaThl Ha CTPOUTE/NBCTBO pac-
CO/MOMPOMBIC/IA, KOPOTKHM CPOK OCBOe-
HUSI MECTOPOXK/IEHHs, HU3Kas cebectou-
MOCTb BBITYCKaeMor MPOAYKLIMM, BbICO-
Kasl TIPOU3BOAMTE/IBHOCTb TPYAa U BBICO-
KUl YpoBeHb 6e3oriacHocTy pabot. Crio-
€06 TI03BO/IAET OCYIIECTBUTh Pa3pabOTKy
MECTOPOKICHUM [10/1e3HBIX NCKOIaeMbIX
Ha BO/BIIMX IMTYOMHAX, CHIKACT B/IVSHYE
TOPHBIX PabOT Ha OKPYKAIOIIYIO Cpeay.

OpmHako Mpy OTPabOTKe 3aracoB Me-
CTOPOXAEHUS] KaMepaMy OO/bIINX pas-
MepOB BO3MOXKHBI 3HauWTe/IbHbIe Oceaa-
HUSl Ha/leralollMxX IOpoA U 3eMHOM I10-
BepxHOCTU. [ IpoBasibl 3eMHOM MOBEPXHO-
CTM Ha KaMepbl Bblllle/ladyrBaHUA Hab/o-
[anvch Ha pyaHuKax Kanym v BoxHs.
[losToMy oaHOM M3 BaxKHBIX 3aza4 IPH
pa3paboTke COMSHBIX  MECTOPOXKIACHUMN
METOZIOM  TIO/I3eMHOTO  BbILlIe/IlaUHBAHUS
sIBsieTcsl OOOCHOBAHKE HaleKHBIX Tapa-
METPOB PaspabOTKH MECTOPOKACHHUS.

Pacuer 3amaca npo4YHOCTH MeKayKa-
MEPHbIX LIe/IMKOB [IO/KEH MPOU3BOANTD-
cA 0 MHHMMa/IbHOMY pa3Mepy Mekay
LIM/TMHAPUYECKMMY KaMepaMu U MpoTs-
JK@HHBIMU KaMepaMM C Y4eTOM [OAMU-
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paIOIJ.IeI‘O aB/1eHUuda paCCOIIOB U1 Co-
l_IpOTI/IBerHI/IH 3aK/MTaJ04YHOIo MaTepI/Ia!Ia
PaCIIMPSAIOIMMCS LIe/TMKaM U3 POPMY/IbI
— 1)3 o

g [@-0" 1,9k %

po Ur g
YH(A+a)0,4U,, +0,6)+7_ha

rae n — 3arnac MpPOYHOCTH MexKaAyKamep-
HOTO LiefviKa, K — npeaern MpoYHOCTH Ma-
Teprasia lLie/MKa Ha OAHOOCHOE CXKarTve,
Ml la; a — mmprHa MeRayKamepHOro Lie-
MYIKa 3a BBIMETOM I7TYOUHBI YB/IaXKHEHVS, M;
h — BBICOTa MeXIyKaMepHOro LIe/IHKa, M;

A)

n=

Ko — KO3(P(OULIMEHT XapaKTepU3VIOIIMIA
YPpOBeHb TpelMHOoOOpa3oBaHys Kp = 0,4;
G,;, — YC/IOBHBIM Ipesie/l TeKY4eCTh 3a-

K/TIaZIOYHOTO MaTepraria G, =2ZR3, rae K3

— IIpesen MPOYHOCTH 3aKIAAOUHOTO Ma-
Tepuasia Ha oAHOOCHoe cxkatve Ml la; 4 —
CTereHb 3ario/HeHKsT KaMep 3aK/a0UHbIM
MaTepUa/ioM WM paccortamy; K, — mpe-
[ier1 TIPOYHOCTH MaTeprasia Lie/IMKa Ha pac-
tskervie, Ml la; 7,y9 — MIOTHOCTL COOTBET-
CTBEHHO Ha/IeralolMx Iopoa U Mopos Lie-
[IVIKa, KH/M3; H — rybuHa no Kpoau
KaMephbl, M; A — mMpvHa (WM avaMeTp
Kamep, M; L — MMHHMa/IbHBIA pa3Mep a0~
OBIMHOTO Y4acTKa.

B 3aBucMMOCTH OT CpoKa CayxObl
(oTpaboTKK) yYdyacTKa MeCTOPOKACHUS
Mpy  3arace TPOYHOCTH MexayKamep-
HBIX LIe/IMKOB n > 2,5 obecrnieunBaercs
AnUTe/IbHas YCTOMUMBOCTb T[eOMexaHH-
Yyeckom cucTtemsl; ipu n = 1,4—2.5 —
JKeCTKO-T/IaCTUYHbIE 1LIe/IMKU 1edpOPMU-
pyiotca criycrs 5—10 ner; npu n<1,4
MeXKIYKaMepHble Le/MMKA PaspyIlaloTCs
3a 5 ner. B ciyuae saronHenys Kamep
3aK1anKkoN G, = 2K3a Npu 3aroHeHN!

pacconoM G5,= yp-H, 3mecs K3 —

rpezes1 MPOYHOCTU 3aK/IaI0OYHOrO MarTe-
pHana Ha oaHOOCHOe cxaTue Ml la.

Y CTOMUMBOCTL APYroro BakKHOIO He-
CYIllero  3/IeMeHTa TreoMexaHUYecKom
CHCTeMbl — MOTO/IOUMH KaMmep — olle-
HHBaeTCs 3aracoM IMPOYHOCTH 1.



np oripenensieM u3 popmyrisi [4]
SR .h-kcaﬂp}_‘,i)
—, (2)

3AMY (1 + k)
rae R, — mpenen npoYyHOCTH Hecyiiero
C710s1 TIOTO/IOUHOTO 1le/IMKa Ha H3rvo,
MITa; k. — Ko3pdUIIEeHT CTPYKTYPHO-
ro ocnabneHus Mopos; y, — I/IOTHOCTb
PaccoroB, KH/MS; H — BrIcoTa cronba
paccora MOANMUPAIOIIMX KPOBIO KaMe-
PbI, M; y — IVIOTHOCTb MOPOA KPOB/H,
kH/M”; A — mupuHa win avamerp Ka-
Mepsl, M; K, — KO3(ppHLIMEHT MPUrpys-
Ky kKposn(1,3—1,6).

Mz dopmyribl (2) MOKHO oOrpenenrb
3arnac MPOYHOCTH Hecyllero c¢/10s MoTo-
MOUMHBI TIPOTSKEHHBIX Kamep. 3arac
MMPOYHOCTH TTOTO/IOYMHBI, OMpeae/IeHHbIH
u3 dopmynbl (2) AnA LTMHAPUUECKUX
KaMep OymeT HeCKO/IbKO 3aBbill@HHbIM,
MMOCKO/IbKY OTBEepCTHe OYpPOBOM CKBaKH-
Hbl B LIGHTpe KpOB/IM OyneT HapyllaTh
CIVIOIIHOCTb HECYIIIero C/I0sl MOTO/IOUYHHBI.
[lostomy dpakTHUecKHi 3arac MPOYHOCTH
HeCYIIIero C/10si MOTO/IOUMHBI OyeT MpH-
MepHo B 1,2—1,3 pasa HiKe pacyeTHOro.

C yueroM ko3(duLMeHTa ocrabre-
HUA Ko POpMYy/a /1 OLIeHKHW YCTOHYM-
BOCTH TTOTO/IOUMHBI KaMephl TTOI3eMHOTO
Bhlllle/TauMBaHUs OYeT UMeTb BUA

n, =

8R, - h-k,
== , 3)
3A%(1+ k) k,
Ko =1,2—1,3.

Tak Ha OCHOBe aHa/M3a CUCTeM pas-
paboOTKH METOIOM PaCTBOPEHHs JCTaHOB-
7IeHO, 4TO MpH OTpabOTKe 3aracoB TIo-
71e3HOTO  KCKOINaeMoro  LIMIMHAPUYECKUX
Kamep TI0TepU MO/Ie3HOTO UCKOTIaeMoro B
MeKIyKaMepHbIX LIe/TMKaxX ropassio BhIlle,
YeM MpH OTPabOTKe MPOTSKEHHBIMU Ka-
MepaMH ra/ieperiHoro TUIa.

B coOTBeTCTBUM C BBILIEHU3I0KEHHOM
METO/IMKOM MOXKHO PacCuMTaTh MapamMer-
pbl paspaboTku KpyrHernero B Poccuu
Boarorpazackoro MectopomaeHysi GUIIIO-
duta, 3arackl KOTOPOro npesbimaiot 180
mapa T. [lpy cpeaHelt MOLIHOCTY T/1acTa
ouvmodputa A=20 M, 3asneraiolero Ha
rnyoute 1300 M, MecTopoXKaeHHe MOXKHO
OoTpaboTaTh MPOTSKEHHBIMU  KamepaMir
mwmpyHoN 10 M. uepes ase. [locne otpa-
OOTKM U 3aKAaKK TepBUYHBIX KaMep
MIPOM3BO/IMTCH WX 3aK/Ia/ka MaTepuasioM
IPOUHOCTEIO He MeHee 2 MIla. 3arem
OTpabaThiBAIOT M 3aK/Ia/IbIBAIOT KaMephbl
BTOPOI U TpeTheli ouepenu. B pesynistate
OCTalOTC  MeXKAYKaMepHble Orpakiaio-
1Me Le/IMKYU MIUPHUHOM 5 M, roTepy py/ibl
6yayt coctaBaatk 33 %. Tlpu atom oxu-
flaeMoe Oce/laHre MOBePXHOCTH COCTABUT

N =A+ Ky h+ v-H /y. (4)
rae A — TexXHO/IOTUYEeCKUM 3a30p Mexay
KPOB/Iel KaMepbl W 3aKMaakod, M; K-
KO3(P(PUILIMeHT Ycalaku 3aK/I1aA0YHOIO
MaTepuasia; ¥ — XKeCTKOCTb 3aK/IaaHOrO

MaTtepuarna, MIla/cM; h — MomHOCTh
oTpabaTbIBaeMOro I/iacra.
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