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noaxoa K OLEHKE COCTOAHHA THAPOTEXHHYECKHX
TOHHE/IEH B IIPOLIECCE HX SKCII/ITYATALIMH

ﬂpea/JO)KeHa MeTOAHKa OLIeHKH COCTOSHHA MacCCHBa Iopo4d H IpHBEAeHbI pPe3Y/IbTaThl

HaTtypHOro obc/1eioBaHUA  MOA3EMHbBIX T HAPOTeXHHYECKHX

ToHHe/1eri  BepxHe-

Tepubepckori u bopucornebekort [ OC Ha Konbckom romyoctpoBe. OrieHeHb! (hH3HKO-
MexaHHYeCKHe CBOFCTBa BMeIaloIHX 1TOpoa Ha obpasliax M HeIrloCpeiCTBeHHO B Mac-
cHuBe ropoa. BblsB/IeHbl Y4aCTKU TOHHE/IS, I1e PEeKOMEHIOBaH IMepHOAHYECKHH MOHH-
TOPHHI" COCTOSIHHS [IPHKOHTYPHOF 30HBI MACCHBA.

KrmiodeBble c/ioBa: ruapOTeXHUYECKHFT TOHHE/Ib, BMELIAOIIHe TIOPO/Ibl, MOHHTOPHHT, ITPH-

KOHTYpHas 30Ha.

Cemunap Ne 13

H CIIO/Ib30BaHKe  Bo/blIeIporIeT-
HBIX TIOZI3eMHBIX COOPYKEHUM
B HacTosllllee BpeMs B OTeUeCTBeHHOM U
MHPOBOM TMpPaKTUKE XOPOILIO UH3BECTHO
[1]. Ocoboe MecTo, MPU 3TOM, 3aHUMa-
IOT TMAPOTeXHWUeCKue ToHHend. [op-
HOPYAHas MPaKTHKa MPOXOAKU I0A3eM-
HbIX BbIPabOTOK 6ypoB3pbiBHLIM (BBP)
CriocoboM MMOKa3bIBaeT, UTo CTerleHb yc-
TOMUMBOCTU BBIPAabOOTOK B Mpoliecce
SKCIVIVaTallM¥ B 3HAUMTE/IbHOM Mepe
orpenensieTcsi TeXHOMIOTHel HX BO3Be-
[IeHYsl, eCTeCTBeHHOM CTPYKTYPOM Mac-
CHiBa M CBOVICTBaMM BMeEIIAIONIUX [TOPO,
OCOBEHHO B Tpeqenax MPHUKOHTYPHOM
30HBI MAacCHBa. JTa 30Ha, Kak IPaBH/IO,
SIB/ISICTCSl HAPYIIEHHOM OT TeXHO/Iorhye-
CKOTO BO3/ICHCTBUS B3PBIBHBIX PaboT, a
TakXke CTereHU eCTeCTBEHHOM Tpellu-
HOBATOCTH MacCHBa.

Crenens BrnusHus DBBP Ha co-
XPaHHOCTb TPUKOHTYPHOIO MaccCHBa
olpesaenseTcs, Mpexae BCero, TeXHo-
norvelt Benenus BBP. B mnpaktuke
FOPHOMPOXOAYecKuX paboT 6ypo-
B3PBIBHBIM CIIOCOOOM pas/iavyalT 00-
myo  (TpaaWLMOHHYIO) TEXHO/TOTHIO
Benenuss BBP, xapakrepusyolnyiocs
[mapamMeTpaMy IlacliopTa B3PBIBHBIX
pPaboT pPacCcYyMTaHHOIO Ha MaKCHMallb-

HOe apob/ieHue Mopoa B3PLIBOM IIITy-
POBBIX 3apsA0B U TEXHO/IOTHIO MPOXOA-
KU C MPUMEHEHWeM MeTo/la KOHTYPHBIX
3apsanoB (maasmasi TexHonorusl). [laH-
Hble, TIO/IyYeHHble Ha OCHOBE MHOTO-
YKC/IEHHBIX M3MEepeHUi MPOBOAMMBIX B
['opHom umHctuTyTe KHILI PAH mnokassi-
BAIOT, YTO MOIIHOCTh HaPYIEHHON 30HbI
[pU  OOBIYHOM TEXHO/IOTHU  [TPOXOAKU
MozxkeT coctaBasaTh oT 0,3 M 10 1,5 M, a
[IPH  MCIIO/Tb30BAaHUM TEXHO/IOTUM  KOH-
TYPHOTO B3pbIBAHMS M3MEHSATCS B IIpe-
nemnax 0-0,33 M [2].

B crpaHax ¢ BBICOKMM YpOBHEM pas-
BUTHSI TEXHO/IOTMU [IPOXOAYECKUX pa-
60T, HarpuMep, Takux Kak, Hopserus u
DPunnsHaua, oo 90-95 % ToHHenei
IKCIIYaTUPYIOTC 6e3 KpervieHWus Ha
MPOTSKEHUN /1eCATKOB 71eT. Ki3BecTHbl
TaKkKe MpPUMEpHI, Korzaa MpH CTPOUTe/Ib-
CTBe TOHHe/e B C/IOXKHBIX WHKEHepHO-
reo/IoTMYeCKUX YCIoBUAX OOBEeMBI Kpe-
I7IeHHs] BLIPAOOTOK COCTAB/SIOT He 6O-
nee 20-30 % ux npotskenHoctd. [Ipu
9TOM C/lefIyeT OTMETHTb, UTO Ha Hebra-
TOMPUATHBIX C TOYKM 3PeHHs YCTONUM-
BOCTM Y4acTKax MacCuBa, B obs3arerib-
HOM TIOpsiZIKe, PersaMeHTUpPYeTCs KOH-
TPO/Ib €r0 COCTOSIHUS PAa3/IMUHbIMHA Me-
TOZaMH.
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B oTeuyecTBeHHOM MpakTHKE THAPO-
TEeXHUUECKOTO CTPOUTE/ILCTBA Borbiiie-
[PO/IeTHbIe  TIOA3@MHBIE  COOPYKEHUs
HICTIONBb3YIOTCS 7Sl pa3MellieHus] MalllvH-
HbIX 3a710B [ OC; oHU UIrpaloT porib Moa-
BOAANIMX W OTBOASNIMX HAMOPHBIX U
Oe3HaropHbIX TOHHe/eH, IIpHUYeM 3Ha-
YMTe/IbHOE KOMUYECTBO TOHHerel TaKkKe
IKCIIYaTUPYIOTC 6e3 KpervieHus. Kak
[MPABU/IO, TOHHE/IW ITPOHAEHbI C UCTIONb-
30BaHMeM OObIUHBIX MacriopToB bBP. K
OCODEHHOCTAM  3KCIIIyaTallMK  TaKHX
TOHHEe/ZIe MOXHO OTHECTH TO, YTO IIPH
0Opa30BaHuM Aake HeOO/BbIINX /T0Ka/b-
HbIX BBIBA/IOB M3 CTEH M KPOB/U TIPOUC-
XOIWUT BOAOTIEPEHOC TOPHOM MaccChl IO
TOHHe/O, KOTOpasi, Toraaasi Ha /1or1ar-
KU TYPOWH, MPUBOAWT K KX IMO/IOMKaM U
BBIXO/IY M3 CTPOs AOPOTOCTOSIIMX arpe-
raToB M aBapuiiHbIM cuTyaiwmsm. [lo-
3TOMY OCOOVIO aKTya/IbHOCTb, B 3TOM
CBf3U, MpUOOpPeTaloT BOMPOCH CBOEe-
BPEMeHHOIo TMpOBeeHHs Mepuoanye-
CKHX 0OC/1efoBaHNi COCTOSIHHS MacCH-
Ba, Ha OCHOBE KOTOPbIX paspabaTbiBa-
IOTCS per/iaMeHThl MPOMUIAKTUIECKHX U
PEeMOHTHBIX PaboT Mo O6eCleYeHHIO
OesaBapuiiHort pabotel [IC. B 10 %e
BpeMsi, OINBIT 3KCII/yaTalliM TTOAOOCHBIX
TOHHeNe! C OLIGHKOM HX (PaKTUUECKOro
COCTOSIHUSI B HAYJHO-TEXHHUUECKOM /Iv-
TepaTtype MPakTUUeCKU He OCBeIleH.

['MapoTtexHuyeckoit  cykoOoi  ou-
miana «Konsckuir OAO «TT'K-1», co-
BMectHO ¢ [opueiM uHcTHTYyTOM KHLI
PAH paspaboraH pernameHTt obcreno-
BaHWs [I0A3eMHBIX coopyxeHunt [OC
Konbckoro mnonyoctpoBa. BaxuHeiM Mo-
MEHTOM MpU TPOBEAeHHH HATYPHOIO
obcreoBaHrs TMAPOTEXHUUECKUX TOH-
He/el SIB/ISeTCs He TO/IBKO MNPUHSATAs Ha
Cero/HAINIHUI /1eHb, OObIYHasT PUKCALIHS
OYaroB 30H BBIBA/IOOOPA30BAHUA U3
KPOB/IM M CT@H COOpPYXKEHHM, HO U
OlLleHKa IPUPOAbl OOPA3OBABIIMXCS B
[poLiecce 3KCIVIYaTaluu  COOPYKEHUS
BbIBa/IOB. Mcxoas U3 COBpeMeHHBIX
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MpeacTaB/ieHud O (POPMHPOBAHUU CO-
CTOSIHMS MacCHBa BO BpeMeHH, IIpo-
rPaMMOM pPaboT Y4UThIBa/IaCh HEOOXO-
AMMOCTb OpraHWsalMK M IPOBeAeHUs
rnepuoanyeckrx HabmoaeHud. [las atoi
lleld B TOHHe/e 3aK/IaablBa/luCh CTa-
LIMOHAapPHbIe Hab/moAaTe/IbHbIC TIO/TMIOHBI
AN AONTOBPEMEeHHbIX HabmoaeHuit. B
KauecTBe OCHOBHOT'O WHCTPYMEHTa/IbHO-
ro Meroaa Hab/moAeHWN AN 3TOM Lienu
Obl1 BEIOpaH MeToa CeWCMHYEeCKOH To-
Morpaduu C MCIIO/b30BaHUEM MHOTOKa-
Ha/IbHOM CeMCMHUYeCKOM  arriapaTypsbl.
[lnst mpoBesneHys ONepaTHBHBIX OLIEHOK
COCTOSIHUSI  [MPUKOHTYPHOIO  MacCHBa
[MOA3EMHBIX COOPYKEHMI, HCIO/Ib30BaHa
rIopTaTUBHas OJHOKaHa/lbHasg CencMo-
craHLus «Bison».

B cootBerctBUM C TpeboBaHUAMU
TeXHUYECKOM  3KCI/IyaTallid THAPO-
CTaHLMM ObI/IO MpoBeaeHO obcrenoBa-
Hue ToHHenelt Bepxue-Tepubepc-koi
u bBopucornebekonn '9C  (Konbckui
ronyoctpoB, Poccus). OcHoBHble Xa-
PAKTEePUCTUKY TOHHEe/IeH NpUBeieHbl B
Tabn. 1.

Metoavika obcnenoBaHHi BK/AIOYAET.

1. Ot6op mpob, nposeaeHve n1abo-
PATOPHBIX MCIIBITaHMM OGPa3LoB MOPO
[0 OlpeaeneHuio (PUNKO-MexaHHuec-
KUX CBOMCTB BMeIAIOIIMX [MOPO.

2. BusyasbHbIMI OCMOTP TOHHeew,
[OKYMEHTUPOBAHHEe BBLIBA/IOB HX K/ac-

cudrKaLMs.
3. OpraHusaliig Ha OTAeNbHBIX Yya-
CTKaX TOHHe/eM WHCTPYMEHTa/IbHOM

OLICHKH TTapaMeTPOB HapYIIEHHOM 30HbI
MMPUKOHTYPHOTO MacCHBa.

MaccuB cKanbHBIX TOPOA, BMeIlaio-
M 1oa3eMHble  coopykeHus [OC,
MpeACTaB/ieH MUKPOK/IMHOBBIMK TDaHU-
Tamu BanTuiickoro mura, rpaHUTOrHei-
caMM M CHeHMTaMH, ocnab/ieHHBIMU Ha
OTAe/bHBIX YYacTKax 30HaMM pasioMa M
[IVMHUCTBIMK  TIPOC/TIOMKaMHA € TIOAYM-
HEHHBIMM T'PaHOAHMOPUTaMH BepxHee-—
apXercKoro Bo3pacra.



Tabmua 1
OcHOBHbIe XapaKTepHCTHKH TOHHe/lIeH

Haumenosa- Ceuenue, Tun ToHHens Tun kpenu Cnocob Cpok
HHe O6'beKTa Mz/ AnAHa, M MNPOXOAKH IKCcnaya-
TalHuH,
netrt
Bepxue- 40/1410 Bononariop- 6e3 Kperie- O6byHast 22
Tepubepckas HbIN HUS, Ha OTA. TEeXHO/TOTUs
aC yyacTKax 6ypo-
TOPKpeT- B3PBIBHBIX
6eToH, aH- pabort
Kepa
Bopucornet- Besnariophbie: | 6e3 Kperuie- O6biuHas 43
craa [OC 145/817 MOABOASAINY; | HHs, Ha OTA. TeXHO/OTUst
160/130 OTBOAANIMIA 1; y4yacTKax 6ypo-
160/158 OTBOZANINIA 2 aHKepa B3PBIBHBIX
pabort

Bapualimuy MyHepasibHOroO cocTaBa A7
[AHHBIX BMEIIAIONIMX TTOPOA HEBelvKH,
B CBA3M C UYeM, XapPaKTePUCTHKH II/IOT-
HOCTU M3MEHSIIOTCH B HeOO/BIIMX IIpe-
nenax. [1noTHOCTE rpaHUTOB, coaepXxa-
IIMX B OCHOBHOM /IeTKME MUHepasbl —
KBapll U TMO/IeBble IIraThl COCTaB/SeT
(2,70 — 2,75) 1/m>. Ha xapakTepyucTiky
YIMPYroCTH M MPOYHOCTH B GO/Iblieit Me-
pe BAUAIOT  CTPYKTYPHO-TEKCTYPHbIE
dakTopbl ¥ TPEUIMHOBATOCTh, BBUAY Ye-
ro ¥ Bapvally W3MEHYMBOCTH 3THX Xa-
PaKkTepucTHK Ooree mmpokre. CKopo-
CTU TIPOAO/BHBIX UM TOTEpPeYHbIX BO/H
COCTaB/IAIOT, COOTBeTCTBeHHo, (5,15 -
5,42) gm/c u (3,01 - 3,26) rm/c.
[pourocty mopoa Ha cxkatve (160 —
247) MIa.

BakHOM 3KC/IyaTallMOHHON Xapak-
TEePUCTUKON /MOOO0M TMOA3eMHOM BbIpa-
OOTKH, oOllpesensonlell YpoBeHb BepTH-
Ka/IbHOW COCTaB/sIOmeN I10/1  Harps-
JKeHUI B MaccyvBe, sB/seTca raybrHa ee
3a710KeHUs OT CBOOOAHOM TMOBEpPXHO-
ctu. [na toHHenen Bepxue-Tepubepc-
goii u bopucorne6erort 'DC makcu-
MasibHasg ryOuHa 3a70XeHus Bbhipabo-
TOK OT CBOOOAHOM TIIOBEPXHOCTH CO-
craenger 60-100 M. Toraa, oLieHoUHBIE
Be/IMUMHBl MAaKCUMA/IbHBIX HarpsizKeHUiH
B 30HaxX KOHLIGHTpalMii B MPUKOHTYP-

HOW YaCTH BBIPabOTKH, MOXKHO Orpe/e-
AT KakK:

o, =kyH ,

rae K — Koa(pdHLMeHT KOHLIeHTpalKu
HarnpskeHuit (kK ~ 2 + 3); y — IZIOTHOCTh
nopox (y = 2,7 kr/cM’); H — rny6uHa ot
CBOBOAHOM MTOBEPXHOCTH.

CornacHo (1), ans gaHHBIX KOHKpeT-
HBbIX YC/IOBUI Be/IMUMHBI HAaMpsKeHWi
He 6yayT rpeBbiath ¥ 10 Ml a, uro He
cocraenger 1 10 % oT npouHoCTH TIO-
PO Ha cxatHe [c.,] B obpasie. Crneno-
BaTe/bHO, PAKTOP HAaNpPSAKEHHOCTH T10-
PO MPY OLIGHKE YCTOMUMBOCTH TOHHE/S
He MMeeT pelllaiolliero 3HaueHUs U UM
MOZKHO TpeHebpeub.

Takum o6pas3oM, ornpeaensoIyM
$akTOpOM, B AaHHBIX YCIOBUAKX, CTAHO-
BUTCH CTPYKTYPHBINA PakTOp MaccvBa U,
B OCOGEHHOCTH, CTPYKTYpHBIE HEOAHO-
POAHOCTH HM3IIero Iopsaaka, K KOTO-
PbIM OTHOCSTCH KPYMHbIE TEKTOHWYe-
CKHe Pas/ioMbl Y 30HBI CH/BHO TPelIy-
HOBATbIX OOBOAHEHHBIX [TOPO.

[lo pesynbrataM BH3Ya/IbHOTO OO-
crienoBaHys TOHHensa Bopucornebekoin
['9C na puc. 1 mnpeacraBneHa 0606-
IeHHas TMCTOrpaMMa paclipeae/ieHus
IOINepPeyHbIX Pa3MepoB /1 BCeX BhIBa-
N10B 3a(pMKCHPOBAHHBIX B BHIPAOOTKAX.
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Puc. 1. TI'ucrorpamma pacnpeaeneHHs

nomnepeYyHblX pa3MepoB BbIBa/lOB B NoA-
BoAALleM TOHHe/1e

XapakTepuCTUKa KYCKOB ITOPOBbI,
BBIBA/IMBIIMXCSA U3 KPOB/IM U CTEH BOAO-
BO/IOB, MO WX MHWHHMa/IbHOMY TOrepey-
HOMY pasMepy, COOTBETCTBYIOIEMY Hav-
0oree BepOATHOMY CAydJald OTCAOCHUM
[OpOobl 110 TPEIMHAM B MacCHBe, TOKa-
3biBaeT, uto 6onee 81 % Kyckos, oOHa-
PYKEHHBIX B Mpoliecce BH3Ya/IbHOTO
OCMOTpa BOAOBOIOB, MOXHO OTHECTH K
ME/KOOO/IOMOYUHBIM ~ OTAE/IBHOCTSIM  T10-
POabl, KOTOPble HAaXOAW/IUCH B Mpeaenax
HapYILUIEHHOM 30HBEI OOPa30BaBLICHCH OT
TexXHO/Iornueckoro BoazaerictBuss BBP
(0,1-0,6) M nipy MpoOXOAKe TOHHE/eH.

K aHa/ormyHeIM MO MpHpoze BbiBa-
naM MOXHO oTHect eme 9.5 % ob6Ha-
pPYxKeHHBIX KYckoB pa3mepom (0,6-0,8)
M. B To ®e Bpewms, 6bi10 3adpHKCUpPOBa-
HO HECKO/TbKO KPYITHBIX OOPYIIMBIINXCS
6noka (06beM Kaxkaoro cocrasiseT 5—6
M°). [laHHble KpYIIHble G/IOKK MOPOIH,
[0 BH3Ya/IbHOM OLIGHKEe, HaXOOW/IHCh B
nATe cBoga BoaoBoaa. O6pyiieHre 3TUx
O/I0KOB MPOM30LIIO, [0 BCEM BUAWMMO-
CTH, W3-3a CHWXKEHUS CLeIVICHUS IO
MeKO/IOKOBbIM TPaHMIIAM MacCHBa I1O-
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poa B pe3ynbTaTe AMUTe/bHOrO BO3aer-
CTBUSL Ha HEro BOAO-BO3AYIIHBIX TOTO-
KOB. KpoMe Toro, Ha aTHX y4acTKax OT-
MeueHO HeG/1aronpusaTHoe MepeceyeHye
BEePTHKA/IbHBIX M HAK/IOHHBIX TPEIUWH Ha
COINpPSAXKEHNH CTEeH U KPOB/IH BEIPAaGOTOK
He CO3falolrX Y OOHaMKeHHsl TOHHE/Is
3aK/IMHMBAIONIETO  MeKO/IOKOBOTO  3dp-
dekta. Ha ocranbHbIX ydacTKax TOHHe-
7151 TIO0 BHU3Ya/IbHBIM AaHHBIM (PUKCUPYET-
ca mnpeobrazamoliasg  KpyToraaaromias
TPeIIMHOBATOCTh,  KOTOpas  [AO/MKHA
obecrieunBaTh, B OCHOBHOM, YCTONYM-
BOE COCTOSIHHE TOHHe/Is.

Takum o06pas3oM, XapaKTepHCTHKA
KYCKOB TIOPO/bl, BbIBA/IMBIINXCS U3
KPOBAM U CTeH I1OA3eMHbIX BhIPabOTOK
[pY X BU3Ya/IbHOM OOC/IeI0BAaHHH YKa-
3blBae@T Ha IMPUPOAY OTC/IAWBAIOLINKCS
KyckoB Tmopoasl. OOpyileHus: Mopobl
[POM30I/IM, B OCHOBHOM B MNpezaenax
HapYIIEHHOIO TEXHOTeHHOIo C/10f TpU-
KOHTYPHOrO MaccHBa ropod. [las oLen-
KU COCTOSIHHS TIPHKOHTYPHOTO MacCHBa
MOABOASAIIErO TOHHENsA Ha IATH Y4acT-
Kax C 3adHMKCHPOBAHHBIMU BbIBA/IaMU
rmopoabl Obl/1  BBIMO/IHEH HHCTPYMeH-
Ta/ZlbHbI KOHTPO/Ib TAapaMeTpPoOB Hapy-
IIEeHHOM 30HBl MaccuBa. Kcrionw3oBaH
CeMCMMYeCKUM MeTO/ MCC/edOBaHUH,
OCHOBAHHBIM Ha 3aBUCHMOCTH CKOpPO-
CTeM YIPYrux CeMCMUYeCKUX BO/H, BO3-
OyxKAaeMblX B MacCHUBe [IOpPOA OT ero
coctosHus [3] — MOLHOCTY HaPYIIEHHOM
30HBI OT KOHTYpa BbIpabOTKHM h u cre-
eHy TPeIMHOBAaTOCTH MacCHBa.

CenCMOIPHYeMHUKY  CeHMCMUYECKUX
BO/IH IIOMEWa/IMCh BAONb OOHaXKEHUs
BbipaboTky. C ImaroM repemelieHus
paBHbeiM 1,0 M poBoaMIOCH BO3DYKIE-
HMe CeNCMMYeCKOW BO/HBI B MacCUBE C
perucrpalyieii BpeMeH IIPOXOMKACHUS
BO/IHBI 710 CeMCMOIpHeMHuKa. Hamepe-
HUS BpeMeH IMPOXOXKAeHUsl CercMUye-
CKOWM BO/IHbl OCYILIECTB/Is/1aCh OAHOKa-
Ha/IbHOM CeriCMOCTaHLIen «Bison»
(USA), obecrieurBaiolieil TOYHOCTb OT-
cyeta Bpemenu mpuxoda BoaHbl 0,05



mac. [lo KaxaoMy H3MepUTe/bHOMY
npocumo (o6eiuHO He Menee 10) ctpo-
vrcs rogorpad BpeMeH MPOXOXKAeHHS
CeNnCcMHUYeCKOM BO/IHBI B MacCHBe — rpa-
dUK B KOOpAMHATaxX «BPeMs-PacCTos-
HUe», 0 HAK/IOHY KOTOPOTrO OLIeHUBA-
f1ach Be/IMYMHA CKOPOCTEM IPOAO/BHBIX
CeMCMUUYeCKUX BO/MH 71 HapyLIeHHOMN
30HBI PUKOHTYPHOTO MaccuBa Vj, yay. U
[715l COXPAHHOTO HETPOHYTOrO MacCHBa
Vp.0. MomHOCTe HapyleHHOM 30HbI A;
BbIUMC/IA/IACh TI0 KOOPAMHATAM TOYKH
repervba rogorpada (X) u cooTBerct-
BYIOIIMM 3HAUeHUsIM CKOPOCTeM IIpo-
MOMBbHBIX CEeMCMHUECKHX BO/IH COI7IACHO
(Hugutua B.H., 1981 1):

h» — & Vp.O - l/p.l/lsM . (2)
1 2 (/[),0 + (/[_7.H3M ’

rae h; — MOLIHOCTh HAPYIIEHHOM 30HBI
MMPUKOHTYPHOT'O MaccuBa, M; X; — KOop-
AWHaTa TOUKM Teperviba rogorpada, M.

Crerieib TPeIIMHOBATOCTH TOPOA B
rpenenax HapylleHHOM 30HBI OLIeHWBa-
Mach MO KAacCHPUKaLMK MexBeaoMCT-
BEHHOM KOMHCCHM IO B3PbIBHOMY /€71y
Ha OCHOBe reohH3HNUecKOoro roKasare/is
TpemHoBaTocTH [4] B,, onpenensiemoro
13 BbIpaKeHUs:

B =W,0/V, ) -1 3)

/ uam
PesyrbTaThl pacyeToB 1Mo BbIpamkeHH-
am (2) u (3) nmpeacraBneHs! B Tabn. 2.
BoimontenHast ~— MHCTpYMeHTa/IbHast
OLIeHKa [apaMeTpoB IIPHUKOHTYPHOIO
MacCHBa I103BO/M/A KAAaCCUDHLIMPOBATh
[opobl B Mpenenax HapylieHHOM 30HbI
Kak cpeaderpenmHoBathie (I katero-
Pyl TPEelIMHOBATOCTH) C pa3MepoM 6710~
ka 0,5-1,0 M. B npenenax TtouHocTH
M3MepeHnit AaHHas OlleHKa XOPOIIO COo-
r71acyeTcsl U AOTO/HAET Pe3ynbTaThl BU-
3yasIbHOTO  OOC/IeI0BaHMsA  TOHHE/ICH.
BenuuyHel OLIeHEHHBIX MOLIHOCTEM Ha-
PYIIEHHOM 30HBI OT KOHTYpPa BbIPaBOTOK
h He npesvimaioT 1,1 M (Kak Ha MOMEHT

MMPOXO/IKH), UTO CBUAETE/LCTBYET O TOM,
YTO MaCCHB He TOTepsi/l CBOMX HECYIIMX
CBOMCTB M OOrazaeT AOCTAaTOYHBIM 3a-
acoM YCTOMUYMBOCTH.

Tpacca TOHHe/1sl Bepxhee-
Tepubepc-koit 'DC otanyaercs no reo-
nornyeckuM ycrnousM. OHa Tepeceka-
er 9-11 30H TEKTOHMYECKOM TpPelIHHO-
Batoctd. OAHAKO, MOIIHOCTb 3TUX 30H
MO TPOTSKEHHOCTH B/O/b TOHHeNs He
npesbiaer 10-15 % ero amunwl. [la-
[leHrie TpellvH B Mpe/enax 3THX 30H COo-
craBasier 75-80°. Onu mnepecekaioT
BbIPDABOTKY, B OCHOBHOM, IO/ YI/IaMU
60-90°. C ToukM 3peHUs YCTOMUMBOCTH
MacCrBa, TakKOe B3aHMOPACIIO/IONKEHHe
TEKTOHUYECKHX HapYIIeHUI K BbIPaboT-
KU siBAsieTcs: Hauboriee 6/1arorpUsiTHBIM.
B To ke BpeMsi, Ha OTZe/bHBIX YUacTKax
TEKTOHHMUECKHE HapyYLIeHHS [epeceKkaioT
Tpaccy TOHHesIs MO OCTPhIMH Yr/laMH,
YTO MOXKeT CO3/aBaTh YC/AOBUS s
PasBUTHA TIPOLIECCOB  BBIBA/IOOOPA30-
BaHus. [lnaH TOHHens co cremaMu
TEKTOHUYECKHX HapVIIeHWM [peaCTaB-
fleH Ha puc. 2.

[lns OLeHKY COCTOSIHMS MacCHBa Ha
y4dacTKax HeB/1arorpUsiTHON TeKTOHUYe-
CKOM TPelMHOBAaTOCTH Obl/la TpoBeaeHa
HMHCTpYMEeHTa/IbHasi OLIeHKa CBOMCTB T1O-
pOa Y TPEUIMHOBATOCTH MacCUBa MeTO-
IOM cericMuyeckor Tomorpadpuu. B 30-
He TeKToHMYecKoil TpemmHbl Ha [1K
1857-1930 ob6opynoBaH cTaLyoOHapP-
HbIM M3MepUTe/IbHBIM TO/IMIOH, Ha KO-
TOPOM BbITO/IHACTCS MPOAO/IBHOE Cerc-
MHueckoe TpodunrpoBaHve. Ha ycra-
HOB/IGHHBIE B MacCHBE perephl Kperar-
cA  CelCMOIpUeMHHKY. Bo36yxkaeHus
CeMCMMUECKMX  BOMH  IIPOU3BOAMUTCS
yaapHbIM criocobom. Perucrpariis ceric-
MOCHTHA/IOB OCYIIECTB/IACTCH 0 Kamk-
[IOMY KaHa/ly B IIMPOKOM YaCTOTHOM
avarnasoHe (no 768 T'n) 24-kaHazbHOM
cericMocTtaHimert McSeis-160. [as mo-
MyJeHUs] TOMOTPaMMEI CKOPOCTEHM Cec-
MMUECKHUX BO/TH B MacCHBE Ha JaHHOM
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Tabmvua 2

PesynbTarhl HaTypHBIX H3MepeHHI ToHHena Bopucoraebckoit TIAC

iNd

xgn"

Ne INukerax, M | MowHnocts | [Auanason ckopo- | Ilokasarens CreneHb TpelMHO-
Habna. HapYLIEHHON | CTell B mpeaenax | TPELWIMHOBATO- | BAaTOCTH, KaTeropus
CcTaH- 30HbI, h, M HapPYIIeHHOH 30- ctu, B,

MU Hbl, V,, KM/C

1 15-25 0,2-0,4 3,29-40 1,95 CpeaHerpenHo-

2 -(15-25) 0,8-1,0 3,30 - 3,50 1,6 BaTbIH, (paslMep

3 | 40-50 | 08-1,1 | 3,30-350 2.1 Goxa 0,5 - 1,0 m),

karteropus Il

4 280 - 290 0,6 -0,8 3,43 - 3,65 2,1

5 650 - 660 0,5-0,7 3,27 - 3,76 1,6

I_ﬁD“

P

/< 75"
N 6

TIK 5

TIK 19

&
|j§“

Puc. 2. Cxema TOHHes CO cAedaMH TEKTOHHYECKHX HapYLIeHHH

Cneg Texrormme cKoi

D#man cTeHKa ToMHeNA

=50
TTE 18+57

10

662 612 562

—_tt
G dm Tm 10
512 462 412 362

| Vp, Kn'c

Puc. 3. TomorpamMma CKOpOCTei NMpPOAO/AbHbIX CEHCMHYECKHX BO/AH B CTEHKe TOHHels

Bepxne-Tepubepckoit I'9C

ydacTKe BBIMIONMHEHO 12 yaapHBIX BO3-
Oyxaenutt. PeiieHue mpsaMoit u obpart-
HOM 3aza4 CeMCMUYeCKOU ToMorpaduu
OCYIIeCTR/SAIOCh C WCIIONMB30BAaHUEM TMa-
kera mnporpamm ana [I19BM «X-Tomo»
(muensusa A- 545, paspabotunk PIYIT
«Cemopreo», r. C-Tlerep6ypr). Ha puc.
3 nmnpuBeseHa TOMOrpaMMa CKOPOCTeH
MPOAO/BHBIX BO/H AN 06C/1eI0BaHHOTO
ydacTKa MaccuBa rnopoa. /[luanasoH
CKOPOCTEH MPOAO/IbHBIX BO/IH COCTAB/ISA-
er 3,62-6,62 rm/c. [lo TOMOrpamme
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MPOC/IeKMBACTCS  CTPYKTYpHasi  6/104-
HOCTb MaccvBa. [lo KoHTakTaM MOHO-
MUTHBIX G7I0KOB (CBeT/I0-cepast MammrTpa
PHUCYHKa) cKopocTh V), mazaet, rnokasbl-
Bas Ha CHUKEHHe YIpPYrkx CBOWCTB B
30Hax WX BauAHuA. B To ke Bpewms,
npeobazaHie BbICOKOCKOPOCTHOM CO-
CTaBffiOLlel! B oOlLleM pacrpeneneHny
ckopoctert yrnpyrux BosH (B 70 % cay-
uaeB ckopocTb V}, > 5,3 KM/c) pa3pesa,
CBU/ICTE/TLCTBYET O BBICOKOM KOHCO/M-
[allMM MacCHBa MOPOA BHYTPU OGI0KOB
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Puc. 4. I'ucrorpamMmel CBONICTB MOPOA B MacCHBe MO AaHHBIM HaTYPHBIX H3MePEeHHH

ropozsl ¢ pasmepamu 4-10 M. o co-
oTHomeHuo ckopocreit V, u Vi u us-
BECTHbIM BbIpaKeHHsM [5] oLieHMBaloTCH
CBOWICTBa MOPO/A B MaccuBe (KO3dpdpuiv-
ent [lyaccoHa ¥ Moaynb YrIpyrocTu) U Ka-
Teropusi TPeUIMHOBATOCTH Mopoa. Kare-
ropHs TPEIMHOBATOCTH OIpeesIseTcs Ha
OCHOBe K/IacCU(hUKalIMK 10 reodusmye-
CKOMY KPHTEPHIO TPEIIMHOBATOCTH B,.
Ha puc. 4 npuBeaeHsl rMcTOrpamMMbl
pacripeneneHyss YIpyrux —XapakTepu-
CTHMK MaccuBa - KoadduimeHTa [lyac-
coHa v (a) u Moayas ynpyrocty E (6) no
pesyibTaTaM HaTypHBIX HaOMOAeHUH B
MaccuBe. CpeaHue 3HayeHWs 3TUX Xa-
pakrepuctik (v = 0,26, E = 6,06-10*
MITa) 613Ky WAy gaxke MpeBLIAIOT 3TU
[OKasaTe/y [0 CPaBHEHUIO CO CBOMCT-
BaMH, TIO/Y4EeHHBIMM Ha oOpasuax I1o-
poa B MabopaTopHbIX Yc1oBusX. Hus-
KVMMU 3HaUEHUSIMH YITPYrHMX CBOMCTB (L >
0,35) obnagaioT nMopoasl, HaxoAsIIHecs
B HeIIOCPeIACTBEHHOM O/1M30CTU K KOH-
TYPY BBIPAOOTKU U B 30HAX B/AWUSHUS
TE@KTOHUUECKHX HapyIIeHUHA U Mex610-
KOBBIX KOHTAakTOB MaccuBa. OmaHako,
MOIIHOCTb 3TUX YJaCTKOB OT KOHTYpa
BbIPAbOTOK B I71YOb MacCHBa, Kak BUAHO
u3 puc. 3, He npesbimaer 0,4-0,6 M u
OINMaCHOCTH A/l YCTOMUYUBOCTH TOHHE/IS
He npeactaBaser. CBoricTBa Mopoa
MIPUKOHTYPHOIO MaccHBa, CPOPMUPO-
BaBIIMECHd B [IepHOA I[MPOXOAKH I10

B/IMSHUEM TIeHesrca W OYpO-B3PbIBHBIX
paboT, B IMpoliecce [IHUTE/NbHOM 3KC-
M/yaTalyvyd o4 BO3AEMCTBHMEM Harop-
HbIX BOA TYHHe/s, IOCTElIeHHO BbIMbI-
BAIOLIMX TPEUIMHHBIN 3all0/IHHUTE/b MeXK-
O/IOKOBBIX KOHTAKTOB, MOTYT CYIIeCT-
BeHHO H3MeHsAThcs. O6 3TOM CBUAeTeb-
CTBYeT W BMWA THCTOIPaMMbl paclipese-
neHusi Koacpduimenrta [lyaccoHa, puc.
4, a, UIMeIOIIHI IBHOE CMeIlIeHHe 4acTo
CTel B CTOPOHY OO/bIIMX BEMUUHH v >
0,35. KareropupoBaHue MaccuBa I1O
TPeIIMHOBATOCTH BHITIO/IHEHHOE 10 TO-
Kasarteno Be a71s KOHTPOBHOrO yyact-
Ka, pUC. 3, XapakTepuayeT MacCHB, B
OCHOBHOM, KaK COXpPaHHbIN, cr1aboTrpe-
mrHoBaThii (95 %). ['ucrorpamma Karte-
rOPUPOBaHUA TpHBeaeHa Ha prc. 5.
Takum o06pasoM, MO/MYYEeHHbIe pe-
3y/AbTaThl  HATYPHOrO  OBC/e10BaHMS
ToHHennelt  BepxHee-Tepubepckoit u
Bopucornebekonn 'OC, maior ocHoBa-
HUf caenaTb BBIBOABI O TOM, YTO He-
CMOTpPS Ha BBICOKME TOKasaTenu hysu-
KO-MeXaHUUYeCKUX CBOWCTB [MOPOa BMe-
IAloIero MaccuBa, obecrieurBaeMble
Ha 80-90 % mpoTAXKEeHHOCTH TOHHeNeH,
1, oOMaAaoMU [I0STOMY BBICOKHM 3a-
[acOM YCTOMUMBOCTH, [A/IUTE/IbHAs JKC-
[/IyaTalys [PaKTUYeCKH HesaKperieH-
HbIX THMAPOTEXHHUECKUX TOHHener o
BAUSIHHEM TIPOLIECCOB BBIBETPUBAHUS U
BObI TIPUBOAUT K CHHXKEHUIO reoMexa-
HHUYECKMX XapaKTepUCTHMK MaccrBa. B
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30HAX TEKTOHWYECKUK HapyIleHWi (K-
cvpyercs rpoliecc ocrnabrieHyst ecTect-
CTBEHHBIX MeKO/IOKOBBIX CBsi3ell 110
IeHICTBHEeM aKTHBHBIX IIPOLIECCOB Bbl-
BeTPUBAaHUA M HaroOpHBLIX BOA, B OCO-
OeHHOCTU /19 BOAOHATOPHBIX TOHHEe-
neri. Co BpeMeHeM Ha MOA0OHBIX YJacT-
Kax MOryT (pOpMHUPOBATLCA OYard BhIBa-
nooBpasoBaHusl M3 CTeH U KPOBIU TOH-
Henda. [lna BbIABIeHWS OWHAMUKUA CO-
CTOSIHUSI, T€OMEeXaHWUYECKHH KOHTPO/Tb
COCTOSIHMA MacCHBa IO IperIOKeHHOM
MeTOAWKEe HeOoOXOAMMO CelaTh PeRUM-
HbIM, IIYTeM OPraHM3alMK A0/ITOCPOU-
HBIX HabOMOAEeHUH.

II-11I kat. 3%
IV kar. 23%

Vkar. 70.3%

Puc. 5. KareropupoBaHHe MaccHBa moO-
poa ToHHens Bepxue-Tepu6epckor I'C
no TpemHHOBaTOCTH: || — MOBbIIEHHO Tpe-
mrHoBaThle nopoasl, [lI-IV — cpeane v cnabo
TpelMHOBaThe Mopoabl, V — COXpaHHbIE T0-
poabl
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