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BO3MOKHOCTH I'EOPAZIMO/IOKALIHH
INMPH H3YYEHHH TEOMEXAHHYECKHX CBOHCTB

MACCHBA I'OPHBIX I10POA

IpeanoxeHo ucriop30BatTh A1 reoOMeXaHHYeCKOro M3y4eHHUs MacCHBa FOPHBIX ITOPO/,
TaKOH MeToA reOhH3HKH, Kak reopaAvo/IoKalus. DTOT MeTod MO3BO/ISIET ONepaTHBHO
M IOCTOBEpHO Mo/1y4aTh HH(pOPMALIMIO O TaKUX CBOMCTBaxX FOPHOIO MaccHBa, Kak C/10-
HMCTOCTh M TPEeIIMHOBATOCTh. HecoMHeHHbIM MpeHuMyInecTBOM IpeanaraeMoro criocoba
HCC/IeoBaHUS SIB/ISIETCS BOBMOKHOCTh AMCTAHLIMOHHOTO (6e3 HapylleHHs 11e/IOCTHOCTH
MaccHBa) MO/MYdeHHsT HelPephIBHBIX AaHHBIX O CTPOEHHH MacCHBa, YTO [O3BO/SET 3a-
(PHKCHPOBaTh BCe CTPYKTYPHBIE OCOBEHHOCTH, KOTOpble MOIVIM ObITh IMPOIMYIIEHbI MPHU
TOYEYHBIX M3MepeHHsX, MPOBOAUMBIX M0 TPaAHULIMOHHON MetoauKe. [eopaavonokarivs
YCIIelHO HCIIO/B3YeTCs, HalpuMep, A8 M3Y4eHHUs C/IOHCTOCTH, HO ee 3hheKTHBHOe
MpHUMeHeHHe /11 HCC/Iel0BaHHUA TPeIIMHOBAaTOCTH MaccHBa TpebyeT pa3pabOTKH COOT-
BETCTBYIOIMX HaY4HO-METOAMYeCKHX OCHOB. B HacTosiee Bpems ¢ momolibio MeToda
reopasHo/IOKalIik M3ydaloTCsl TO/IbKO HEeKOTOopble BHAbI TpeluH. I IpuBeaeH pparmeHT
reopaaro/I0KaLIMOHHOIO paspe3a WIMIOCTPHPYIOIHUH BO3MOXKHOCTb BbIAB/ICHHS TPEellHH,
KOTOpBIe BXOZAT B 06/1aCTh HHTepPeCOB reOMexaHHKH 110 CBOMM XapaKTepHcTHKaM. I Ipes-
CTaB/IeHbl MPUMepPbl Orpesae/IeHHs TMHeHHOro KOahhHLIMeHTa TPeIHHOBaTOCTH H KO-
¢huLIMeHTa C/IOUCTOCTH IO AaHHBIM Ie0paaHo/TOKalIMOHHBIX H3MEePeHHH.

KrroueBble c/toBa: reoMexaHHKa, reopaaro/IOKallis, C/IOUCTOCTh MacCUBa, TPeIIMHOBa-
TOCTh MacCHBa, Mep3/Iblil TOPHbBIH MaCcCHB, /TMHEHHBI KOI(O(ULIMEeHT TPelIMHOBAaTOCTH,

KO3CDHUILIMEHT C/IOUCTOCTH.

TPYKTYPHO-TEKTOHUUECKOE U
OMOUHO-HepapxrUUeckoe CTpoe-
HUe /TOKa/TbHBIX Y4aCTKOB 3eMHOM KOPBHI,
KaK XapaKTepHCTHMKa MeXaHWYeCKOro
COCTOSIHUS PearlbHBIX MAaCCUBOB TOPHbBIX
[OPO/, SABISETCH OAHMM W3 IPUOPUTET-
HbIX HAYUYHBIX HarlpaB/eHHM B reoMe-
xaHuke [1]. OCHOBHBIMU CTPYKTYPHBI-
MK OCOOEHHOCTSIMM TOPHOIO MacCHBa,
orpeesoIMU ero reoMexaHu4ecKre
CBOVICTBA SB/SAIOTCA TPEIMHOBATOCTb,
OMOUHOCTD, a TaKKe CAOMCTOCTb. /1151 nx
M3yUeHHsl [IPOBOASATCS T10/1eBble Hab/mo-
[IeHUsl, COCTOSIIIME W3 TOUEUHBIX 3aMe-
poB [2] B oOHaxeHusx. CoBpeMeHHbIe
reousrMUecKre MeTOIbl TO3BO/SAI0T H3-
yyaTh 3TH CTPYKTYPHbIE OCOOEHHOCTU
MacCHBa B UX €CTeCTBEHHOM 3a/IeraHmH,
[AVCTAHLIMOHHO, 6e3 HapyIlIeHHs 11e/10CT-
HOCTHM CaMOTrO MacCHBa.
HMudopmMalivio o cKaagkax v Tpelu-
Hax [O3BO/IAIOT IO/1YYaTh ITOUTH BCE re-

odusryecKre MeTO/bl, HO B HacTosllee
BpeMs IpeaAriouTeHre OTaaeTcsi CercMo-
pasBesiKe, MarHUTOMeTpHH, TPaBHUPa3-
BeZlKe, 3/IeKTpopasBenke U reodrsude-
CKHUM HCCrieoBaHMAM CKBaxkuH. Ceric-
MOpasBeaka sBasgerca 3PdEeKTUBHBIM
CPenCTBOM M3y4eHHs C/IOMCTOM U 6710-
KOBOM CTPYKTYPbI F€0/I0rMUeCcKoro Mnpo-
CTpaHCTBa Ha /MoObIX IMybHHaxX, HO Tpe-
OyeT COOTBETCTBYIONINX (DMHAHCOBBIX U
TPYaOBBIX 3aTpar. MarHutopasBeaka u
rpaBHpasBeska YCIeUHO MPUMeHSIOTCS
A5l KapTUPOBaHUA KPYITHBIX Pa3/1OMOB
M0 KOCBEHHBIM Mpu3HakaM. C MoMolibio
METONOB 3/1eKTPOPa3BeIKU TPeIIHHbI B
TOPHOM MacCHBEe MOIYT ObITb OOHapy-
JKeHbI IO TIOHMKEHUIO COIMPOTUB/ICHUS
ropHeix mnopoa. OAHAKO BbIAB/IEHHBIE
aHOMazuK TPeOYIOT MOATBepKACeHUs M
pasbpakoBKH [3].

B reomexaHuke ocoboe BHHMa-
Hue ynensiercs TpemyHaMm oT 0,1 M 10
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Tpemunsl

30Ha TeKTOHHYECKOro Hp06lleﬂﬂﬂ H Tpe-
IHIHHOBaTOCTH

100 M anvHOM M GnOKaMM, pasMepoM
OT necATKOB MeTpoB 10 10 KM, OKOHTY-
PEHHBIX TeO/OrMYECKUMH HapyIleHHs-
MM, TeKTOHMYECKMMH pas3pbiBaMy U T.A.
[4]. [ns vsydeHus 3TMX OOBEKTOB BO3-
MOZKHO MCIIO/Ib30BaHUE reopaaroIoKa-
LIMH, BO/IHOBOTO re0(PU3HNUECKOro MeTO-
[a, OTHOCSIIErocsi K BbICOKOUYACTOTHOM
37IeKTpOpasBeike M HMeIOlleM 3Hauu-
Te/lbHOe MPEeHMYIIECTBO Iepesa CehcMo-
PasBeKOM 10 MPOU3BOANUTE/IBHOCTH [D].
[eopanronokalMoHHas CheMKa IIPOBO-
[WTCS B B 30HAWPOBAHUM B PEXKU-
Me MpodHINPOBAHMS, UTO [103BO/ISET
UYBEPEHHO OMNpeaessTh BepTUKA/bHbIC
IPaHMLBI, XapaKTepHble 715 TPellMH U
pasioMoB B ropHoM MaccuBe. OrpaHu-
YyeHyeM MpUMeHeHHs] MeTola reopaamro-
MOKALIMM  SABMSIETCA ero  OTHOCHTE/BHO
Hebosbias rayouHHocTh (10 30 Mm). Ero
adppeKrTHBHOE TMPUMEHEHHEe BO3MOKHO
[pY  WCC/IeIOBaHUK MacCUBa TOPHBIX
[OPOA C HEBLICOKMM Y/Ie/bHBIM TIOI/I0-

IIeHHEeM 3/IeKTPOMArHUTHOM SHepryuv U
[ePEKPLITOrO PHIX/IBIMU  OT/IOXKEHUSAMU
HeGO/bIION MOIIHOCTH. TakuM oOpa3oM,
Havboree 6/M1aronpUATHBIMU /s reopa-
AVO/TOKALIMOHHOIO HM3YYeHHs HAB/AIOTCA
MHOTO/IeTHeMep3rble ropoab! [6]. MHo-
roo6pasve CepUrHO BBIITYCKAEMbBIX IeO-
pagapoB € AWATNa3oHOM M3/YyUaeMbIX Ya-
ctot ot 30 MI'tt no 2000 MI'11 mosBosnisier
[IPUMEHSATh MX /8 U3YUeHUs IMMPOKOTrO
Kraacca TpeuyH (4], B ToM uucrie U s
oripene/neHrd X A/VHbI, IMPHYHbI, OPH-
eHTallrH, a TaKxKe 4714 KO/TMYeCTBEeHHOM
OLIGHKH C/IOMCTOCTH U TPEIIMHOBAaTOCTH
(MMHEeMHOM, MIoIAAHON ¥ OOBEMHON).
HanpuMep, Ha pycyHKe MpeacTaBneH
dparMeHT reopasrtonOKalIMOHHOTO Pa3-
pesa, IOAYUYeHHOro IMPH MCC/IeA0BaHUU
yyactka 11/2000 Ha MecTOpOmmeHHUH
p. Xac-Capapa (OAO «Anmasbl AHaba-
pa»). Ilo ocam cuHgasHOCTH reopamro-
NTOKALIMOHHBIX CUTHA/IOB M UX CMelleHH-
sIM BO3MOKHO OMpeaenuTb KOMHUeCTBO
cnoeB B pa3spese (5) ¥ HamMuue TpelyH
(4). Ha ocHOBe 3THX AaHHBIX, UCXO/S U3
[OCT P 50544-93 moxHO paccuutaTth
MMHeNHBIM KO3(P(PULIMEHT TPeIlHHOBa-
toctu K = 4/120 m u KosachcpuimeHt
cnouctocti K = 5/20 m.
SdderTrBHOE MCIIONMB30BAaHUE Teo-
PAIMOTOKALIMK /ST PellieHUs 3a1a4 reo-
MexaHVKH BO3MOXKHO T0C/1e PaspaboTKy
COOTBETCTBYIOIeH HaydHO-MeTOIMYeCKOr
OCHOBBI, BK/IOUAIONIEH He TO/MbKO Me-
TOAMKY TPOBEACHUS H3MEpPEeHHH, HO U
Mpex/ae BCero a/ropyutMbl 0OpabOTKU
W HMHTepIipeTalry, TO3BO/IAI0NIMX OrIle-
PaTHUBHO TIPOAHA/IM3UPOBATh GO/BIION
00beM TMOMYYEeHHBIX [eopPaaruONOKaLr-
OHHBIX Z@HHBIX, UTO, B KOHEUHOM cueTe,
MOBBICUT TOUHOCTb, Ha/IeKHOCTh W [10-
CTOBEPHOCTh UCC/IeTOBAHMS FeOMexaH!-
YeCKUX CBOMCTB rOPHOTO MacCUBa.
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The article suggests using a geomechanical study of the rock mass, this method of geophysics as GPR.
This method allows you to quickly and accurately obtain information about such properties of the rock mass
as layering and fracturing. The undoubted advantage of the proposed method of research is the ability to
remotely (without violating the integrity of the array) obtain continuous data on the structure of the array that
allows you to capture all of the structural features that could be missed by point measurements carried out
according to traditional methods. GPR has been used successfully, for example, to study the stratification, but
its effective application to the study of fracture array requires the development of appropriate scientific and
methodological foundations. At the moment method using GPR study only certain types of fractures. This
article is an excerpt GPR section illustrating the ability to detect cracks that are within the scope of interest of
geomechanics in their characteristics. The examples of the definition of the linear coefficient of fracturing and
stratification factor according to the GPR measurements.

Key words: geomechanics, GPR, stratification of rock, frozen rock, linear coefficient of fracture, coef-
ficient stratification.
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