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NPEJUCJIOBHE

CTpONTeNbCTBO THAPOTEXHHYECKUX COOPYXKEHHH B CJOXKHBIX HH-
JKEHEPHO-Te0JIOTHUECKHX YCNOBHAX IOBBICHJIO TPeGOBAHHSI NPOEKTH-
pOBaHHA K KayecTBY H3bICKAaHHI H Hcc/aenoBaHHH ocHoBauuil. Has
060CHOBaHHS IMPOEKTOB NPOTHBOQHILTPAUHOHEBIX H JApeHaXHbIX
YCTPOHCTB HeoOXONHMMO 3HaTb paclpefiesieHHe XapakKTepPHCTHK BO-
JOonpoHHUaeMOCTH (Ko3dppuuHenTa (HABTPALHH H YAENbHOrO BO-
JOTOTJIOULEHHS]) B OCHOBAHHH MJIOTHHH, T. €. CO3/aTb MOAeJb BOAO-
IPOHHULAEMOCTH L.

Heo6xoAHMOCTh B METOAHKe ee COCTaBJIEHHS ONpefessieTcsa elle
RO CHX Nop OBITYIOIUUM, HELOCTATOYHO CHCTEMHBIM IIOAXOAOM, K HH-
TepupeTaliy AaHHBIX O BOJONDOHHIAEMOCTH OCHOBAHHH TJOTHH
Ges yuera CTPYKTYPHOH HEOJHOPOLHOCTH H AHH3OTPONMHH CKAJbHBIX
maccuBoB. [lpH 3TOM ¢HAbTPalHOHHLIE pa3pe3bl, HE3aBHCHMO OT
CTPYKTYPbl OCHOBaHHS, NPEACTaBJSIOTCA CJAOHCTHIMH (C rpaHHLIaMH
NpUBJHU3HTENbHO NapaJJieIbHBEIMH  JHEeBHOH IIOBepPXHOCTH), T. €.
YUHTBIBAIOT JIMiIp PA3HYIO CTelNeHb 3K30MeHHOrO0 H3MeHeHHS IIOPOA.
Takoe ynpolieHHe peasibHOH KapTHHB HepeRKO NPHBOAHT K HeXe-
JlaTeJbHBIM TOC/AEICTBASM — H3MEHEHHAM B IIpOeKTax, omHnbékaM B
onpeaeseHu® 0O6BHEMOB LEMEHTAUHOHHBIX PaGOT HJIH OCJOXKHEHHAM
B 3KCMJyaTalHH THAPOY3JOB.

Bo BHUWT um. B. E. Beneneena, nauunas ¢ 1967 r., noa py-
xoBoacTBoM A. M. I'ypeeBa paspabaTmBanach MeToaHKa obobuie-
HHSI MaTepHaJIOB THAPOre0JIOrHUECKHX HCCJAEHOBaHHII Ha reoCTpyK-
TypHoOi#i ocHoBe MeTtoauka anpofupoBaHa I[pPH HCCAeROBaHHAX
ocitoBanuit CasiHo-Illymenckoi, Kpacrnoapckoii, Koavimckofi, Moru-
aneB-TTononnckofi, HMurypcko#t, Yappakckoit ['2C, KoHCTaHTHHOB-
ckoro, CTpHICKOTro THAPOY3JIOB H ApP., B TOM HHCJE NPH MOJAENH-
poBauun MerogoM II'JIA Ha nsiockHXx pa3HOPOAHO-NPOHHIAEMBIX
3JIEKTPHUECKHX MOAESX

CxoAublfi MeTOAMUYECKHH NOAXOR MO AAHHOMY pasjeny HHKe-
HePHO-re0JIOTHYECKOro MOJeJHpPOBaHHst pas3BuBaJjcs B [Hapomnpo-
exte B. B. Kaskuneim u A. M. Kaakuuo#t (Toxkroryascku#, Kypn-

! Pag aBTOPOB HMEHYKT ee «bHAbTPAUHOHHON MOJENBIO», @ TaKXe «Mo-
Jenblo GHIbTPALHOHHBIX CBOHCTB»  [lo-BHAMMOMY, <«(HALTPALUHOHHAR MOJENb»
JOo/MXKHa OblTh Gosiee HHPOPMaTHBHOH, T € NOMHMO NapaMeTpoB BOLONpOHHLAe-
MOCTH BKJIOYaTh paclipefiefieHHe B MacCHBe 3Ha3eHHH KPHTHYECKOH CKODOCTH ABH-
JKeHHsT BOABl B TpENIHHAX, KPHTHYeCKOro rpajHeHTa Hamopa, YOPYrod H rpasH-
TALHOHHOH BOAOQTAAYH H AP



cafickuii, YapBakckuy ruapoyaael, niaoTHHa [lamanckoro Bomgoxpa-
Huana) {29]

PasnuukbiM  BompocaMm  GHALTPAUHOHHOIO  MOAEJIHPOBAHHS
CKaJbHBHIX  OCHOBaHHH 1nocBameHy paboret I M Jlomuze,
M B Paua, C H Uepunitena, J1 A Aponosoit, B H JKusaen-
koBa, JI H [TIlamaoscko#r, A B AujgpuanoBa, B 3 UYeuora,
A K Mactuukoro u ap OpHako 40 HaCTOSILIEr0 BPeMEHH OTCYT-
CTBOBAJI0O MeTOAHYeCKOe mocobHe Mo NOCTPOEHHIO MoOAeJel BONO-
NMPOHHH2EeMOCTH

B Hacrosiuiefi pabore ¢ mO3MUMKM IHCKpeTHOro (30HaJjbHO 6J0Y-
HOTr0) CTPOEHHR CKaJbHblX MAaCCHBOB H3JOXEHa MeTOIHKa COCTas-
JIEHHs1 MOJeJiel BOLOTNPOHHIIAEMOCTH CKaJbHBIX OCHOBaHHH IJOTHH
ITokasaHbl crnocoGbl BHISIBJEHHS 30H COCPeNOTOYEHHOH (GHJbTPAaUHH
H cypdo3HoBHOrOo BHIHOCA (UABTPAUHOHHBIM NOTOKOM 3arl0 MHH-
TeJss TPelWlHH M KapcTOBBIX noJsoctell Majsoxeus! obuiHe npenmno
ChIJIKH BO3HHKHOBEHHS M pa3BHTHA cyd(o3HH B CKaJbHHX MaccCH-
Bax [lokasana BO3MOXKHOCTb MCIOJNB30BAHHSI T'HJPABJIHYECKHX
JaHHbIX, TOJYYeHHBIX HpPH CTPOHUTENLCTBE NPOTHBO(HJILTPALHOH-
HbIX 3aBeC, AJisl yTOUHEHHS MOMAeJH BOJONPOHHILAEMOCTH

Meronuka cocraBieHa B naGopaTOpHH WHHIXKEHEPHON reosordu
u reokpuosorun BHHWIa A M TypeeBoim, M C Kpasen,
O K BopoukosbiM

B noaroroske pa6oThl K H34aHHIO TNPHHUMAaJ yuacTHe
N C Dbpror B asanuse MaTepHa/JoB Ha KOHKPETHBIX OOBbEKTax
yuacrBoBanu JI WM Awnronoa (Casuo llywernckuii, KoncraHTu-
HoBckHuit, HMurypckuit runpoysaw), M II Jleowos, T B Mouce-
eiko, C M Pywmsanuesa (Happaxckuil ruapoysesn)

HayuHoe penakTHpOBaHHE BBHINOJIHEHO 3aB JabopaTopueli UH-
JKEHEepHOH TreoJOrMM M TeOKPHOJNIOTHH KauL TeoJi -MHH  HAyK
H <& Kpusonorosoit n 3aB salopaTtopHeil GHABTPaAUHOHHBIX HC-
cae/loBaHHil NOKTOpoM TexH Hayk B H JKuneuxoswim

[Tpu cocraBseHnn MeTOAHKH ObLTH YyYTeHbl 3aMeYaHHst U MPEA-
JoxeHHs psiga opranusauumi I'umaponpoexra um C  d  JKyka,
JITTY, Jlenrumponpoekra, a Takxe cneuuanucros BHHUHD
iM B E Beneneena

[Tpu noaroToBKe naHHOH pefakLUMH MCIOJNb30OBaHbl COBETH M 3a-
mMeuannss B H JKusaenrkosa, ' B Karyasckoro, H H Kounparse-
esa, H & Kpusonoroso#t, B M JleGenena, J1 H T[laBnoscko#,
U A Tluporosa, J1 & Pypcoea, H M IlleBuenko

3aMmeyaHuss H ToOxKeJaaHHs ppockba HanpaBaath Bo BHUWWT
uMm B E Beneneesa mo anpecy 195220, Cankr-Ilerep6ypr, I'xar-
cKasi ya, 21, oTAesn OCHOBAHHII H I'DYHTOBBIX COOPYKeHHH



Mertoauka cocTaBJeHHs
mogenell BORONPOHHUAEMOCTH I1 54-90
CKaJbHBIX MACCHBOB B OCHOBAHHSAX BHUMUT

FHAPOTEXHHYECKHX COOPYMKEHHH

MHuuHCTEpCTBO
SHEPreTHKH H
saextpudukaunn CCCP

1. OBIIHE NONO)XEHHA
O6nacTy NPHMEHEHHS

1.1. Hacroameit MeTtoankoli lesecoo6pasHo pYKOBOACTBO-
BaTbCA MpU:

~— HHXEHEPHO-TeOJOTHUECKHX H3LICKAHHAX, THApOreoJiorunye-
CKHUX HCCAEROBAHHAX,

- aHanAu3e ¥ OOOOLIeHHH [aHHEIX ONBITHO-QHABTPALHOHHBIX
pabor;

— paspa6oTKe MoOJeJed BOAONPOHHLAEMOCTH, HEeOOGXOAHMBIX
JJI. IPOEKTHPOBAHHA NOA3EMHOrO0 KOHTYpPa BBICOKOHANMODHAHIX NJO-
THH, pacuyeTOB (DHJILTPALHOHHBIX pAacxXOl0B, pPacyeTOB MeCTHOH
(HILTPALUOHHON [POYHOCTH, OOOCHOBaHHS MNapaMeTpPOB NPOTHBO-
(GHIBTPAUHOHHBIX H [JPEeHaX{HbIX yCTPOHCTB, KOHCTPYKIIHH, IIpOeK-
THPOBaHHsI IeMEHTAUHOHHbIX 3aBeéc H oOnpelleJieHHs OXHAAeMOro
IOTJIOLEHUA HeMeHTa.

MeTtonrKa MOXeT HCNOJb30BATHCA TaKXe AJf NOCTPOEHHA (H-
3HUECKHX MOAeell ¢ LeJblo (HABTPALHOHHBIX HCCIAENOBaHHA (Me-
TOJOM 3JIEKTPOrHAPOAHHAMHuecKHx aHasoruii — S[JIA H ap.) npH
OTpefleIeHHH OCHOBHbIX MNapaMeTpoB (PHJLTPALHOHHONO MNOTOKA:
rpajHeHTOB Hamopa B TeJje leMeHTallHOHHOH 3aBechl, 'DAJAHEHTOB
Hanopa Ha BbIXOAe (PHJABTPALHOHHOrO NOTOKA B ADEHaXe H B HHXK-
HHI Gbed, NMPOTHBOAABJEHHS Ha NOAOLWIBY IJIOTHHBI, (HIALTPALHOH-
HBIX PacxofoB, GOpMbl M NapaMeTpos PUALTPAUHOHHOrO NOTOKA B
6eperoBblX NPHMBIKAHHAX H AP.

Mpumeuanna: 1. Hacrosuwas Merognka MoXer OuTb HCMONb3OBAHA
TaKXe MNpH.

H3BICKAHHAX H HCCNIeAOBAHHAX CKaJbHHIX H MOJYCKaJbHBIX OCHOBaHHH COOpYy-
MEHHM TEMJOBBIX H ATOMHBIX 3/eKTPOCTAHIH{l, TPAHCMOPTHHIX COOPY hEHHH;

BreceHa  BcecowsHslM oOpAeHa

Tpymosoro Kpacsoro 3namenn Yrsepxaena BHUHT Cpox
M B. E. BeneHneesa BBCAEHHA
HAaYYHO-HCCNEA0BATENLCKUM  HH-~
CTHTYTOM  THADOTEXHHKH  HM pewseniem Ne 20 1 xn.
or 6 roabps 1990 r. 1992 r,

E Beneneena




H3yueHUH MaCCHBOB B CBf3H C npoBejeHieM ropHuix pa6ot;

H3yueHHH MO{3eMHbIX TOPHBIX BbIPabOTOK,

NPOEKTHPOBAHHH H Pa3pabOTKe KapbepoB H APYTHX MNOROOHBIX OGBEKTOB

2 Ilpu ucronb30BaHHH Hacrosimlel MeTOAHKH cC/elyeT Takike COOMONAaTh
tpeGopannust CHuII Ba npoekTHpOBaHHe OCHOBAHHH T'HADOTEXHHYECKHX COOpYyxe-
Huil (202,02 -85), Ha uH)XKeHepHble H3BICKAHHA aas crpoHTeasctsa (Il 02 07-87),
I'OCT 25100—82 u npyrHe o6ILIecOIO3Hble H BeNOMCTBEHHble AOKYMEHTH, OTHO-
CALLHECH K BOMPOCAM HH)KEHEPHO-TEOJOTHYECKHX H3bICKaHMil H HCC/lefoBaHMH

3 Hacrositas MeToaHKka He paccMaTpHBaeT BONPOCHl  (GHABTPALHOHHBIX
pacyeToB OCHOBAHMH M IKCNIEPHMEHTaJIbHOrO MojJenupoBaHHs MerogoM ITJIA
(cM CHaIT 202 02-85 u Iloco6ue x CHuIT 116 76) [49]

4 Hacrosulan MeToAHKAa He paccMaTpHBaeT BONPOCH (PHIBLTPAUHOHHOTO MO-
AeNHPOBAHHS MHOrOJIETHEMEepP3JblX CKaAbHbIX OCHOBAHHH, HO MDHMEHHMAa K TaJjH-
KOBBIM 30HaM 00JaCcTH MHOTrOJIeTHel Mep3JoThl.

1.2. Baxue#AwnmMH XxapaxkTepHUCTHKaMH BOAONPOHHI2eMOCTH, pac-
cMaTpHBaeMbIMH B MeToanke, ABAAIOTCA:

yJleJibHOe BOJOMNONIOLLeHHe NOpoAbl ¢ (J1/MHH-M:M) — pacxof
(B yimTpax 3a | MHHYTY) HarHeraeMo# B CKBa*KHHY BOZAbI, OTHECEH-
HbH1 K HHTepBaJy MMHHOM | M M K Hanopy, paBnomy 1 M cronba
BOAbI; OfLIENpPHHATA YNpollleHHAs 3aMHCh Pa3MepHOCTH §— Ji/MHUH;

kosbouunent ¢uabtpaunn Ko (M/c Hay M/CyT) — cKOPOCTh
¢uabTpalyu yepes eAMHHILY IONepeyHOro ceyeHHs TIPyHTa npH
rugpaBanyeckoMm rpaanente (H/L), pasuom eannune (H — pas-
HOCTh Hanopos; L — AJuHa nyTH QHJIAbTPAUHH).

Mexny BennyHHaMH g H Kg CylLeCTBYIOT TeCHble KODPeJsUHON-
Hole c¢BsA3d (r == 0,95). B mnpaxktTHKe HH)KeHEpHO-TeOJIOTHYECKUX
H3bICKAHHi CKaJbHBIX OCHOBAHHI AONYCTHMO NPHHHMATb TNpHMep-
HOe paBeHCTBO YMCJIEHHBIX 3HaueHu# g (n/MuH-M?2) H K¢ (M/cyT).
[To nauusiM B. M HacGepra, B pa3nHyHbiX MacCHBax NOPOJ OCHOB-
HOji AHana3oH H3MeHeHHs oTHolleHus q/Kq = 0,64 = 1,44,

1.3. MaccuBbl CKaJbHBIX IIOPOA XapaKTepH3YIOTCs ILIHPOKHM
AHana3oHoM H3MeHeHHs Boponpouuuaemoctu: 1073103 n/Mun.
Pasnunune Beanyud g no 5—6 nopsiikoB BcTpevaeTcs B lipejenax
ofHoro MaccHBa. HanpuMep, MOHOMOpOAHBIH (rPaHHTHBIA) MAcCHB
yyactka KOJMBIMCKOrO THApPOY3Jla XapaKTepHayeTcss 3Ha4yeHHsIMH
g==0,001+1270 n/Muu Doabiioft pa3bpoc BeJIHYHH ¢ B OLHOM H
TOM e MacCHBe oObSICHSIeTCS HaJHyHeM DeJKHX, HO IIHMPOKO pac-
KPHITHIX TpewHH. [IpH 3TOM AJiHHA ONBITHRIX HHTEPBasioB (OOBIYHO
5—10 M) conocTaBHMa C PaCCTOSHHAMH MEXAY KPYNHBIMH TpPeLUH-
HaM#, TOUHOCTL eNMHHMYHOrO ONpejeseHHS XapaKTeDHCTHKH BOJO-
NPOHHILAeMOCTH OLEeHHBaeTcsd npefebHbIMH OWHKOKaMH nopsiika
409 (merpoaornyeckne — 20-+30%, Mertoanyeckie — 10-+-12%)
[23]. Kuaccuduxauus cKaJpHbiXx OCHOBAHHH IO BOJAOMPOHKUAe-
MocTH npuseneHa B Taba 1 (CHuII 202 02—85).

1.4. B Meronuke Hcnosb3ayeTcs CJeAyollas TePMHHOJOTHS.

Bodonpogodumocrs — punprpylollasi cnoco6HOCTh  OTHENbHBLIX
3JIeMEeHTOB CKaJibHbIX MAaCCHBOB MJIacTOB, 30H, OTAEJAbHLIX TPEUlHH
H T. Ji., BbIpa)KeHHAas uepe3 INpOH3BeleHHe Ko3pHUHeHTa (PHJBT-
palHK 3TOr0 3JeMeHTa Ha ero MOILHOCTb. /s makeToB MJIM Mayek
IJ1acTOB, COCTOSIIUHMX M3 INOPOA C DAa3/JHYHBIMH K03 (UL HEHTaMH
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duabTpauuH, BOJAONPOBOAHMOCTb NMaKeTOB MMM mauek OyleT paBHa
cyMMe mnpou3BeleHHi Ko3dpduuHeHTOB (HABTPAUHH HAa MOULIHOCTb
KaX»JOro H3 IJacToB, 06pasyloluX NAKeT HJH NayKy NOPOA.

Tabauya 1
Kosdpduunent Yaeasuoe

Crenenb BOXONPOHHUAEMOCTH $uabTpaUMK | pogonoraoue-

Ky micyt HHE ¢, A/MHH

[TpakTHYeCKH BOROHENpPOHHILaeMble Menee 0,005 | Menee 0,01
Cna6osogonponuuaMee . . . , . [ 0,006—03 0,01—0,1
BOAONDPOHHUAEMBIE « . o + o o o o 4« 0,3—3 0,1—1
CHIBHOBOAONPOHHIAEMBlE ., . . 3—30 1—10

Ouenb cuabROBOZONpoHHUaemMbie . <+ | Ceniwe 30 Csuiute 10

Bodonporuyaesmocto — cBOHCTBO TpyHTa, 3akKJjioyaloliieecs B
cnocoBHOCTH Ccpejbl NPONYCKaTh CKBO3b cebsi Boldy (OCHOBHOe
GHABTPALUUOHHOE CBOHCTBO TOPHBIX MOPOA B MaccHBe HJH B 00-
pasue).

Bodoynop — npakTHYeCKH BOAOHENpPOHHLAEMBIH CJOA TpyHTa,
IOACTHJIAIOLIHH BOAONPOHHLaeMOe OCHOBAHHE MJIOTHHBI.

Hapcu — nponnuaeMocTb, NpH KOTOPOH Ha AJIHHE NYTH GHJBLT-
pauuH 1 cM NO.HanpaBJ/IeHHIO CTPYH yYepe3 IMOPOAY C IOMepeyHBIM
ceuenneM 1 cM2 u nepenafe aasjesus 0,1 MIla B Teuenne 1 ¢
npoxoauT 1 cM3 XKHAKOCTH BA3KOCTbIO B 1 caHTHMays.

Lelicreuresbras CKOPOCT6 (PuUALTPAYUL — CPEIHAS CKOPOCTDb
IBHIKEHHS] JKHAKOCTH B OTKPBITBIX MOPax H TPeliHHax (mycroTax)
cpennl, T. e. pacxol (PHJIbTPALHOHHOIrO INOTOKA, OTHECEHHbIH K Hei-
CTBHTEJIbHOH MJIOIAAH TOJbKO (PHJIBTPYIOLIEro ceueHHa (MJo-
WlajHd BCeX MycTOT).

Jdanmunapran ¢ursTpayus — gBHMXKeHHe QHAbTPYIOU(EH XKHIKO-
CTH CO CKOPOCThIO, JIHHEHHO 3aBHCsilleHl OT rpajHeHTa Hamnopa.

Mexaruueckana cygpgosus — pasmbplB rpyHTa GHALTPAUHOHHBIM
[IOTOKOM, MPOSIBJAIOUIHIICA B BHAE OTPHIBA H NepeMeleHHs OTAe/b-
HBIX €ro YacTHIL M arperaToB I'pPYHTa BHYTpDH TMoJOCTeH, Nop, Ka-
BepH H TPeliHH.

Modeab — abeTpakTHOE (MOHATHHAHOE) HJH BelleCTBEHHOE OTO-
6pa)keHHe OGBEKTOB HJIH NPOLECCOB, ajeKBaTHOe HCCJAeLyeMBIM
o6beKTaM (mpolleccaM) B OTHOLIEHHH HEKOTODHIX 3aJaHHBIX KpH-
TepHeB.

Modeas eudpoeeosoeuteckas CKaAbHO20 MACCUBa — NPOCTPaH-
CTBEHHOe  pacnpejefeHHe  THAPOreoJIOrHYECKHX XapakTepH-
CTHK MaccHBa (K03()pGHUHEHTOB (uAbTPallHH, YAEJbHBIX BOJAOIO-
LJIOUIeHHH, cKopocTell (H/AbTpAUUK, KeCHTOB, HANOPOB, MHHepalH-
3allHH, XHMHYECKOT0 COCTaBa, TeMNnepaTyphl NOA3EMHBIX BOAH T.il.),
npeAcTaBleHHOe B BHJe CHCTeMbl BEPTHKaJbHBIX H TOPH30HTaJb-
HbIX CeYeHH# CKaJIbHOTO MAacCHBA, a TaKKe BCIIOMOTaTeJIbHBIX CXEM,
AHarpaMM H Ap.



Modears 8000npoHULAEMOCTI CKANLHO20 MACCUBA — COCTaBHAs
YacTh THAPOre0JIOTHYecKOl MOJeJH, XapaKTepuaylollas pacrpene-
JleHHe 3HaueHHH# KO3 ¢HUHeHTa (PHAbTPALUHH HJH YAeJbHOr0 BOJO-
IOrJIOULeHHUS,

Modeas UNICEHEePHO-2e0A02U4ECKAL — KOMNACKC Mozeseit,
BKJIOUYAIOUIHH TpyNMnbl: a— OCHOBHOH  MoJeNH  (reocTpykTyp-
HOH — CTPOEHUS M COCTOSIHHS MaccHBa); 6 — BCIOMOTraTeJbHBIX
MojeJielt  (JIHTOJIOrO-NEeTPOJNIOTHYECKOH, CTPYKTYDPHO-TEKTOHHYECKOH,
5K30T€HHOTO H3MeHeHHsi Mopoj, reodH3nyecKoli, HalpsAXKEeHHOro co-
CTOSIHHSI MaccHBa); B— NPHKJAAHBIX HJH CHelHaJH3HPOBAHHbBIX
MojeJieil: CBOHCTB, MPHPOAHBIX MNpOLECcCOB, B3aHMOAEHCTBHA Mac-
CHBa C COOpPYyXKEHHEM.

ITo03emnuoLil KOHTYp OETOHHO20 HANOPHO20 COOPYHEHUR — YL-
JIOBHAs JIMHHS, OrpaHHyHBalollas CHH3Y BOJOHEeNDOHHIAeMble ya-
CTH COOPYMEHHMs H NPOTHBOGUIbTPALHOHHBIE KOHCTPYKLHH, H OT-
nensiioulas 3TH yacTH OT BOLONDPOHHLAEEMOrO IPYHTA, CJyXKalllero
Cr0 OCHOBaHHEM.

[opuctocTy obujan cxaJbHOH nopoarl B ofpasue H B Mac-
CHBe — COBOKYITHOCTb BCeX NOP M TpPeLHH (HCKJIOYas TPeLiHHBl C
MHHEpaJbHBIM 3aMOJHHMTEJEM THMA KBaplla, KajbUHTa H Ap.), YHC-
JIeHHO paBHas o6beMy BCEX NOP M TPellHH B elHHHIE oObeMma IO-
POABI.

Ilyte cocpedoTodennoll GurbTpayuu — yyacTOK TFOPHLIX IOPO/,
NpoBOAALIMH depe3 ce0sl 3HauHTeJNbHBH 00beM (QHIbTPAUHOHHOTO
pacxojaa BOAbl AAHHOro (paccMaTPHBAEMOrO) CKaJbHOrO MaccHBa.

Ckopocty uasTpayuu — BooGpakaeMasi (ycjoBHas) CKOPOCTb
INBHXEeHHS (QHJAbTpYIOUlefics B IPYHTe MKHIAKOCTH, paBHAs OTHOLIe-
HHIO ee pacxoja B [JaHHOM XHBOM CeYeHHH X MNOJIHOH nJollagH
3TOrO CeyeHHs.

Cnaowmnas cpeda — MOAeNb, B KOTOPOH NpeANOJaraercs ycJjoB-
HO, YTO XKHAKOCTb ABHXKETCAl He TOJbKO B MOPax HJH TPeliHHaX, HO
H yepe3 TBepAylo a3y NOPHCTOrO TPeLIMHOBATOro TeJa.

Cpeda anuszorponHas (H30TPONHAsA) B OTHOLIEHHH BOAONPO-
HHLAeMOCTH — cpefa, B J060#i TOYKe KOTOPOH KO3 hHUHEHT
buabTpaun (ygesbHoe BOAOTOIIOULIEHHE) 3aBHCHT (He 3aBHCHT)
OT HanpaBJ/IeHHsT QHAbTPALHH.

Cpeda neodnopodnas (ORHOpOAHAs) — cpeaa, B KOTOPO# Koad-
¢HuHeHT ¢uAbTpPaUHH (yResbHOe BOAOMOIJIOULEHHE) 3aBHCHT (He
3aBHCHT) OT KOODAHHAT o6sacTi (pHAbTPAUMH.

Cpeda kyco4Ho-00HOPOOHAR — CPEfa, COCTOAAs M3 OMHOPOA-
HBIX MO BOAONPOHHLAEMOCTH Y4YacCTKOB, Ha TPaHHLAX KOTOPHIX KO-
sdpdunnenT GuALTPALHH H3MEHSETCS AHCKPETHO.

Cyp@o3uonnetii epynaT — rPyHT, BHYTPH KOTOPOrO HJH Ha €ro
BHewIHell rpaHHue mnog Bo3aeficTBHeM (HAbBTPAUHH MOLYT BO3HH-
KaTp (npH onpefesieHHbIX KPHTHYECKHX CKOPOCTSX (HABTPAHH)
onacHble GHUIbTPaLHOHHBIE AedopMalMH, T. €. nepeMellleHHE ya-
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CTHL, TpYHTa, Beiyllee K OMacHeIM AedOpMalHsM CKesJeTa TPYHTa
H HeJONYCTHMOMY CHHXKEHHIO €ro HecyllieH CoCOOHOCTH.

Cyppo3uonnas ycToduuB0CT6 — COXpPaHERHE YACTHUAMH TpyHTa
CBOEro MepBOHAYA/NBbHOIO MOJIOXKEHHS NpPH BO3JEHCTBHH Ha HHX
(UABTPALLHOKHOrO NOTOKA.

Typbyirentnaa puasTpayus — ABHIKEHHe GHJIbTPYIOUILH KIIA-
KOCTH CO CKOPOCTbIO, NPONOPLHOHAJLHON rpajlieHTy Hamopa B CTe-
MEeHH MeHbllIe eJHHHILDL.

DurbTpayUOHHbLE NOTOK — NOTOK (HJbTPYIOLIEHCE B TPYHTe
XKHAKOCTH.

DursTpayua — ABHKEHIe MHHAKOCTH B NOPHCTO-TPELIHHOBATOM
Cpefie CKaJIbHbIX TPYHTOB HJIH TIOPHCTOH cpele HeCKaJbHHIX
CPYHTOB.

TNpunartsie 0603HaueHns
Ycaosrbie 0603HateHUs, eOUHLYbL USMEPERUA

B pa6oTe HCHOJB3YIOTCA CJeAyiollHe O003HauYeHHS (HIHYECKHX
BEJIMYHH:

H -— nanop, Ila;
P — nasJeHue, [la;
r — pajguyc BHPaOOTKH H UHJIHHADHYECKOrO0 KaHaJja, M;
8 — pAacKphiTHE TPEIUHHEI, M;
S — TNOHHXXeHHE HJH IOBbILICHHE YPOBHSA NPH OTK14Ke
HJIH HarHeTaHHH, M;
M — MOIIHOCTb BOAOHOCHOFO I'DH30HTA, M;
R — pajHycC BJIHSAHHSA, M;
h — ray6uHa cepefHHpl MHTEpBajia ONBITHOIO HarHera-
HUst (OTKAUKH) OT NOBEPXHOCTH CKaJbHBIX TOPOA, M;
l — [JIMHA HHTepBajia onpo6oBaHUs H PacCTOSHHE MeX-
Ay TpellHHaMH, M;
Q — pacxox Bogwl, M™3/c; a/muH; 1 a/mun = 16,67 X
X 10-6 m3/c;
q — yJAesabHOE BOJONOrJOHIEHIIe, JI/MHH- M2
Ko — Koa¢pdunuedt ¢uabrpaunn, m/c; 1 M/ceyr = 1,16 X
*x 105 m/c;
Ka — K03 HLUHEHT NpOHHIAeMOCTH, M2 1 papcu = 1,02X
X 10712 M2
T=KeM - BoZONpOBOLHMOCTH MJACTa, 30HBI H T. O., M2/c;
C :%—— Ko3(ppHIHEHT Nepecyera, 6e3pa3MepHbIH;
Ka=¢q"/q" — xospdunyenr anusorponuu, 6espasMepHsiii;
Ky — K03 pHHHEHT neACTBHTENbHOR CKOPOCTH (HJAbLTpA-
UHH, M/C;
v — CKOpOCTb (PHAbTpaluH, M/c;
Ugp — KPHUTHUYecKas CKOpOoCTh (HJIbTPAlHH, M/cC;
— TpajHeHT Hanopa, 6e3pa3MepHBIil;
Jxp — KDPHUTHYECKHH TrpajMeHT Hanopa, 6e3pa3MepHbIi;



Rex  — KpuTHYecKoc 3HauyeHnue uucaa Pehnonbica, Gespas-

MepHOoe;
A, B — ruapaBauveckHe napaMeTpbl 1IEDPOXOBATOCTH CTEHOK
TPEeUHHbl, M;
S+ — ko3dgdHUHEHT H3BUJIKWCTOCTH TpewHH, Oe3pasmep-
HbIH;
i — JUHaMuyeckas BA3KOCTb BOAbl, nyas,lla.c;lnyas=
=0,1 Ila-c;
v — KHHeMaTHyeckast BSI3KOCTb BOAB,, M?/c; 1 CTOKC =
= [ X 1074, m?/c.

1.5. Tlon MOaenbi0o BOAONPOHHMILAEMOCTH MOHHMAIOT CXeMaTH3H-
poBaHHOE NPOCTPAaHCTBEHHOE pacmpefesieHHe BeaHuynH Ke MU ¢,
3HAYEHHST KOTOPBIX ONpenessloTCs THAPOreOJOTHUECKHMH HJH reo-
¢u3nyeckimMu MeroldaMu. Taxkast MoAesib MOJI)KHA XapaKTePH30BaTh
HEOJHOPOAHOCTL H aHH30TPONHIO MacCHBa [0 XapaKTePHCTHKaM
BOLONpPOHHLAEMOCTH MyTeM HHTepnperaunyu 3Havennit Ky uau ¢
(nonydeHHbIX SKCMNEPHMEHTAJNbHO, a4 TakkKe 0 KOPPeJAUHOHHLIM
CBA3AM H pacyeraM) Ha TIeOCTPYKTYDHOIl OCHOBE, T. €. C Y4eTOM:
HapyWeHNHil CHJOHOCTH pa3JIHYHBIX [OPSJKOB B MAaCCHBE; JIHTO-
JOro-1neTpoJsiorHUecKnX ocobeHHocTell; NOA30H 9K30TEHHOTO H3Me-
HeliHs1 (BbIBETDHBaHHS M pPa3rpy3kH €CTECTBEHHLIX HalpsXKeuHii)
nopoa. Ha npakruxke Mozesnb BOAOAPOHHLAEMOCTH INPEACTaBJAIOT
B BHAe CepHH MacluTaGHbIX pa3pe3oB, CPe30B Ha pPAa3JHUHBIX OT-
MeTKax, a TaKMXe CIelHaJU3HPOBAHHBIX KapT (HanpuMmep, pedveda
NOBEePXHOCTH OTHOCHTeJbHOro Bojoynopa ¢ ¢<0,01 a/MuH), cxem,
tTabani, U Auarpamm. PaccMaTpuBaeMasi MOjeJb OTHOCHTCSl K Das-
pAay MacluTabHO-NIOHATHAHBIX.

1.6. Ilpu mocrpoennit mMopeneit BOAOMPOHHIIAEMOCTH MOXHO HC-
noJb30BaTh ABa Pa3HLIX NOAXOAA:

— 30HafdbHBI cnocob pafioHHPOBAaHHA Ha KBA3HOAHOPOLHBIE
(no K¢ uau g) aneMeHTthl, npx 3ToM npuOAHAKEHHO, Ha OCHOBE
reoCTPYKTYpPHOI MOjenHd, BBIAEJASIOT KOHTYPHI 3J€eMEHTOB, KOTOpPbie
3aTeM XapaKTepu3yloTcs cpeABHMH (apUdMeTHUECKHMH MJH TIeo-
MeTPHYEeCKHMH) 3HauyeHUsIMH BOJONPOHMIAEMOCTH H HX CcpejHe-
KPaAPaTHYECKHMH OTKJOHEHHAMH (JHOO AHANa30HOM H3MeHeHHH g
i K¢ npH 3ajganHofl 00ecneyeHHOCTH); 3TOT cnocof peKoMeHmy-
eTcst MCMO0JbL30BATh MPH MasoM o0beMe OmNbITHO-DHIbTPaLUHOHHBIX
paboT, B yCJOBHAX MaJblX BLIOOPOK;

— cnocob n3oninni 3HaveHuilt Kg 1AH ¢ peKOMEHAYeTcs NpH
00JIbIIOM YHCJ/IE ONLITOB NO OIPEAeNEHHI0O XapaKTePHCTHK BOAOIIPO-
HHUAEMOCTH; €ro NIPEeUMYI{ecTBO COCTOHT B BO3MOXKHOCTH yTOYHe-
HUS 10 KOHQHUrypauuu H30JHHKA KOHTYDPOB KBa3HONHODOAHBIX HH-
KEHePHO-Te0JIOTHUECKHX 3JIeMeHTOB H  INyTeH CcOCPeloTOuYeHHOH
hUAbTPALHH.

[Ipir BeIGOpe cnocofa noOCTpOeHHss MOAend HEOOXOJAMMO YUMTHI-
BaTb HE TOJIbKO 00beM HCXOAHBIX NAHHBIX ONpefeseHHS BOAONPO-
HHILAEMOCTH, HO M BeCch KOMMJEKC reoJOrHyeckol u reodusiueckoft
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HHbOpPMALHI O XapaKTepe H3yuaeMoro paspesa, u4To NO3BOJHIO Bbl
CYAHTh O HaJUYHH B MacCHBe DE3KHX TFpaHHLl pa3iena No NMoxKasa-
TeJAM CBOHCTB, JIHOO O IOCTENEeHHOM HX H3MEHEeHHU ¢ TJyOHHOH.

YuuTbiBasi peasibHYl0 HEPaBHOMEDHOCTb paclpefesieHHs TOuek
ONBITHO-(PHIBTPALUMOHHBIX AaHHBIX B MacCHBE OCHOBAaHHS, BO3MOXHO
coyeTaHHe 060HX cnoco6oB. B 3TOM ciyyae MHTepnpeTaluio, rie 3To
BO3MOXKHO, BBINOJIHAIOT 10 CNOCO6Y H3OJHHHH, a OKOHUATEJbHBI
BHJ MOJEJH BOLONpPOHHLAEMOCTH — «30HAJbHbI». [locsennuin mo-
LeJIpYeT KYCOYHO-OJHOPOAHYIO cpeny — OO0beKT (GHJAbTPALHOHHBIX
pacueToB M HccaenoBauuit Mmerogom STA [58].

1.7. Mozienn BOLONPOHHIAEMOCTH CKaJbHBIX OCHOBaHHH HOMXK-
Hbl COCTABJATBHCS HA KaxKAOM 3Tale H CTaJAHH NPOEKTHPOBAHHSA C
Hapacramolleil NoApOOHOCTbIO U OGOCHOBAHHOCTBIO B COOTBETCTBHH
C peKOMeHJIyeMbIM MacliTaboM yepTexefi:

a) ucxopHas (macuta6 1:25000--1:5000); npeanpoekTHas
JOKyMeHTalUs: cXeMa HCMOJNb30BAaHHA PEKH;

6) npensapureabHas (1:5000—1 :1000); npeanpoexktHas no-
kymenrauus: T30;

B) ocHoBHas (!:1000); npoexr;

r) yrouHenHas (l:1000—1:500 n xpynuee); pabouyas AOKY-
MeHTalus.

B xauecTBe OCHOBBI KaXJOH H3 MEPEUHCJCHHLIX BbIle MOJe-
Jlel BOJONPOHHNAEMOCTH CJAEAYEeT INPHHHMATb COOTBETCTBYIOILYIO
FeOCTPYKTYPRYIO MOJeJNbp OCHOBAaHHA, HCXOAS H3 OOYCJAOBJEHHOCTH
XapaKTepICTHK (UAbTPAUHOHHBIX CBOHCTB CKaJbHBIX MAacCHBOB OC-
HOBHBIMH OCOOEHHOCTAMM T€0JIOPMYecKOro CTPOEeHHS H HCTODHeH HX
pa3BuTHsl. TakuM o0pa3oM, cOCTaBJieHHAad Ha KaXAofl CTaiaHH
H3BICKAHHH MOAEJb BOAOMPOHHLUAEMOCTH JOJKHA YYHTHIBAaTh COOT-
BETCTBYIOLLYIO 3TOH cTaaHi HHDOPMAUHIO O CTPYKType Mac(HBa,
pesysnbratel 060OLIeHHA MaTepHaJOB AJA (ECHOBAHHHA-aHaJIOroB,
JlaHHble ONBITHO-QUJLTPALLUOHHBIX 1 reo(H3HYeCKHX paboT, BO3-
MOMHBIX PACYETOB BOAONPOHHIAEMOCTH N0 napamerpaM TpellHHO-
BATOCTH, pexHMHLIX HabJoneHMH 3a QuAbTpauHeH B NEepHOA pas-
pabOTKH NOJA3E€MHBIX BbIPABOTOK H KOTJOBaHa.

Crporoe HopMupoBanHe 00b€MOB TI'HAPOreOJOriluecKHx pabor,
HeoOXOAUMbIX 1Jisl TNOCTPOEHHS MOJAesJed  BOAONPOHHLAEMOCTH Ha
BCEX CTAJHAX NMPOEKTHPOBAHHA, HEBO3MOXXHO B CHJYy HHAHBHAYaJb-
HEIX OCOO@HHOCTEH COCTaBa, CTPOEHHSA H COCTOSHHSA KaXJoro Mac-
cHBa. B KkauecTBe OCHOBHOIO NpHHUMNA TIPH YCTAHOBJEHHH HeoOb-
xoAuMoro ofbemMa paboT ROJNKHO ObITH ycJ0OBHe obeclieyeHHs pe-
TIPE3EHTATHBHOCTH BHIOODKH XapaKTEPHCTHK BOLOMPOHHLAEMOCTH
B mpejesax KBa3HOAHODOAHOTO 3JIEMEHTa MOJIEJIH.

HMcxonnyio Monenb peKOMEHAYETCH COCTaBJAATh, HCNOJAb3Ys aHa-
JOTH M pe3yJbTaThl reousHyeckux pabor. PexoMeHayeMble OpHeH-
THPOBOYHBEIE OGBEMBbI ONBITHO-QHJIBTPALHOHHEIX PABOT NO CTAXHAM
NPOEKTHPOBaHUA Tnxa3aHbl B Taba, 2—2 (Ilpunoxenue 2).
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1.8. Tlpi cocraBsaeHnd Mmojesell BOJONPOHHIAEMOCTH CKasbHBIX
MacCHBOB HeOOXOAHMQ YUYHTLIBATH WX OCOGEHHOCTH Kak Cpeanl 30-
HaJ/ILHO-BJIOUHOIO CTPOEHUS:

@) BCe eCTeCTBeHHbIe CKaJbHbie MAaCCHBBl NPEACTaBJ/sAOT cOGOH
JuckpeTnyio}, pPacuYJIeHEHHYIO TpeliMHaMH Cpeay 30HaJbHO-0J/104-
HOro CTpPOEHHs, MNPEHMYLECTBEHHO TPaHCBepCcabHO-H30TPOIHOTO
THNA C OCECHMMETPIYHOI aHH30Tponue#d (CJAOUCTbIE, CJaHLEBATHIC
H pacCJOeHHO-TPCLIHHOBATBIE NOPOAbI), JHOO OPTOTPOMHOrO THIA
(HnTpy3nBHbie ¥ rayboxoMeTaMop(pH30BaHHbIe HepacCAOCHHBIE NO-
POAbI C YETKO Bblpa)KeHHLIMH OPTOrOHaJbHbBIMH CHCTEMAaMH Tpe-
WHH)

6) B KaXXA0M CKaJbHOM MaccHBE MPHCYTCTBYET NPOCTPaHCTBEH-
Hasi CeTh TeKTOHHUYECKHX pa3phiBHLIX HapyLIeHHH M TpewuH pas-
HbIX pa3MepoB, OOBIYHO XapaKTePH3YIIIHXCH JHHEHHO-TJIOCKOCT-
Hoii ¢dopmoli pasBuTHA. Pacnonaraiouineca B AYeAX 3TOH CETH

? ) 08
z k23
/ /s
7 ¢ K76 A
7/ X
1 L1
) | H
] | i
S L H i
- ||
it J‘ﬁ] [ns
N cne 8
H —_
| _H I
| [#r38 | =+l

\‘ |
fire-r
Puc 1. TeneruueckHe oO6beMHble 3JeMeHTHl TIeOCTPYKTYpPHOH

MOJEeNH CKaJbHOrO wMaccHBa (@) M cxXeMa 30HaJbHO-GJ0YHOrO
crpoenus (6)

AL
War

6s10Ku NOpPOA HMEIOT pa3JiHuHble pa3Mephbl, (HOpMy H OPHEHTAUHIO,
Taxoe noscemMecTHO NpoABAsiIOULeecss B MaccHBax J000ro reHesnca
coyeTaHle CceTH 30H ocsabJieHHsi C pacnoJIOXXeHHbBIMH B ee syedx
6J0KaMHi TO3BOJACT CUMTATHL 30HAALHO-0404HOe cTpoexue (pHuc. 1)
XxapaxKTepHOii 0COGEHHOCTbIO CKaJIbHOIO MacCHBa;

1 JluckpeTtHas cpefa — HEOQHOPOAHASA, C PE3KUMH H3MEHeHHSIMH XapakTepH-
CTHK CBOMICTB B COCENHHMX CTPYKTYDHBIX 3JleMEHTaX, B UYaCTHOCTH, CJOXKeHHas M3
OTAeAblOCTell, He CBA3aHHBIX MEXAY coG0it 3HAUNTEbHBIMH CHJAAMH CLCIJCHHS,
CuensieHye OTAE/NBHOCTEH Ha OJHH — B3 NOPAAKa MeHble CcuenJeHHs Tolt xKe
NOPOAB B MOHOJAHTHOM 06paslle, a BOAQUPOHHLAEMOCTh TAKOH cpeAn — Ha ABa
i Gonee mopsjika Bhillie, yeM B o0pasle.

JHCKpeTHOCTL cpeAbl MO OAHON M3 XapaxTepHCTHK CBOHCTB He Bcerga co-
TIPOBOXKAAETCA AHCKPETHOCTHIO CPeAbl MO APYTHM XapaKTEDPHCTHKAM.
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8) MOLIHOCTh 30H MeCTHOro ocnabJieHHs NMOPOA B MAacCCHBE 3a-
BUCHT OT IeHe3HCa, PasMepoB M KHHeMaTHKH O06pa3oBaHHA TPEUIHH
H TEKTOHHYeCKHX DPa3PbIBHBIX CMelleHHH, pa3BHBAIOLIHXCA YHacJe-
NOBaHHO no ¢asaM TekroreHesa. [lepBHUHBIE JIHTOrEHETHYECKHE
TPEUIHHb NOPOX MPH TEKTOHHUECKHX AedopMallisix TpaHCHOPMHPY-
I0TcA no-pasHoMy. [Ipu H3yueHHH M CTPYKTYPHOM aHajiH3e TpeuUll-
HOBATOCTH HeOOXOJHMO YuHTHIBaTb AOMHHHpYIOIlEe BJHSHHE HMEeH-
HO TEKTOHHYECKHX BO3/eHCTBHMH, ONPeNeNAUIHX HX TNOPALOK
(taba. 2)

Tabauna 2

Knaccupukauus no xapaktepy HapylleHHs CIJOLMHOCTH MACCHBA
(CHuIl 2.02.02—85 ¢ ponoJHeHUAMH)

XapaxTep Hapylerds MouHocTe 30Hb! ApobneHus m
CIMOWHOCTH MacCHBa PA3AOMA MJIM WHPHHA TPELIHH POTAMEHHOCTL HApYUIEHHS
Pasnombl 1 mopanka — | CoTHu H ThHcAYH MeTpos | COTHH H TBICAYH KHAO-
rny6Buniubie, ceiicMoren- METPOB
HBlE
Paznomst 1l nopaaka — |JlecaTku ¥ COTHH MeTpom|/lecATKH M COTHH KHAO-
rAy6HHHbIE, YaCTHYHO MeTpoB
ceHcMorenHuie
Pasnombr 111 nopsinka MeTpul H necaTkH MeTpos | KHaomeTpol #  necatkH
KHJIOMETPOB
Pasnomer 1V nopsanaka Hecsatkn M cotHn canTH- | COTHH H TBICAYH METPOB
MeTpOB
Kpynsble Tpewuun V no-| Cablwe 20 MM Csbite 10 M
panxa
Cpeanne Ttpemuubn VI | 10—20 mM 1—10 M
nopsaKa
Menkue Ttpewmnnst VII | 2—10 MM Menee 1 M
nopaika
Toukne Ttpewunnt VIII 1—2 MM Menee | M
nops axKa
Jloxanpnsie Tpeunsel [X | Menee 1 MM Metee 1 M
nopsanKa — BHYTDH
n1acToB, €l10eB, NOPOA-
HBtX GJOKOB

Npumeyanua: 1. MowHOCTs 30HBI BAHAHHA HApYLIEHHs OUEHHBAETCA Ha MOPRAOK Gosbwe
MOILIHOCTH 30HbI APOGAEHHS HAH WHPHHL TPEIMHHb; AMIANTYAa CMellleHHs Pa3AOMOB — Ha MOPRNOK
Menbile NPOTAMEHHOCTH HapyweHus.

2. Kaaccudmauna nocut npubarmenHol (OuenouHbll) xapaxrep; KOHKpPeTHbl MaccHB MO&Ker
XaPaKTePH30BaTbCH MECTHON CHCTEMON pasphiBOB, COOTHOWIEHHE 30HbI APOOGAGHHR H NPOTAKEHHOCTH
HapylWeHUs KOTOPOrO MOXeT OTAHYAThCS OT KAACCHGbHKALMOHHOR XaPaKTEePHCTHKH

2) reHeTHYeCKHe oObeMHble 3JIeMEHTh MaccuBa (pHC. 2), KBa-
3HOAHOPOAHBIE MO TreHe3Hucy, JHTOJOIO-NMeTPOJOrHUECKOMY COCTaBy,
CTPYKType, TeKCType H OJIOYHOCTH, HMEHYIOTCS CTPYKTYPHO-TETPO-
norugeckuMu 3jaeMedtamn  (CIIB—cTpyKTypHO-MeTpOSOrHYeCKHMHE
6nokamu, CII3 — cTPpYKTYpHO-NETPOJOTHUECKHMH 30HAMH);

d) uactu CIIB u CII3, KBa3sHOAHOPOAHBIE H TO COCTORHHIO,
HMEHYIOTCl COOTBETCTBEHHO MHIKEeHEpPHO-TeOJIOTHYEeCKHMH GJyioKaMu
(MI'B) u sonamn (MI'3). Bripenenne xourypos UTB n HUI'3 npo-
BOAHUTCA 1O rpaHuuam ux rpafauuit (A, b, B u ') no crenenu
BJIHSIHUA TNPOUECCOB pas3rpy3KH H BHIBETPHBAHHA: MOA30Ha A —
OueHbp CHJIbHOro (o 3JoBua), b -—cuabsoro, B — cpenuero, ' —
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cnaGoro (nmpakTHYeCKH coxpaHHbie nopoan). IlosTtoMy npu cocras-
JIeHHH MOJeJH BOJOMPOHMLAEGMOCTII MacCHBOB CHCTeMaTH3alUus,
aAHaJJH3 M MHTEpHpeTauHs [AaHHBIX ONBITHO-(HALTPALUHOHHBIX pa-
G6OT JOJIJKHBI TIPOH3BOANTLCA C 0053aTe/IbHLIM y4eTOM KOHTYpOB

b CmpyrmypHo mexmoruqeckuu 010K (CT6),
02POHUYERHBIU MEHMOHUYECKUMY JA310MAMU
(-1l nopadxob

T
Yacms CTH
cKANEHBIL maccul 8 ocHoBaruu
COODYMEHUS
CmpyKmMypRo nEmMpPanguyecuye CripyrmypHe NeTRONG2UNECKUE
(AUMONG2UNECKUE ) GNEMEHITbI (MEKMOHUYECKUE) INTEMEHMIbI
I poda, nBa3uodHopodrsie no Il poda -V nopadwo8, kBa3u-
cocmaty, CmpoeHuUr u 0A0YHOCMIU aaHopodHbie N0 XAPAKITENY HAPY-
— WeHUA
Cn6-1n cn3 In < >
donee VBHEe Cn3-iin Cﬂ3—llf
nauxamubrse | | pa3psibrse
npoYHpIE npouHsle HAPYWEHUS CMEULEHUA
AN N e

HumernepHg - 2egngeuqecrue gnemenmsi Ml poda,
xBa3uofHopodrsie no cocmaly, CmpoeHury U COCMAaHUN
Z Z ~. ~

ure iin Ur3 iin ur3-iln Urg-in

N
4ls8]r] 1]s]a]r] AEER al618]r]

Puc. 2. CxeMa 30Ha/IbHO-6JIOYHOTO CTPOEHHS CKaJbHEIX MaccMBOB B OC-
HOBalHAX COOPYXKCHH

A, B, B, I' — noa3oHbl BJAHAHHS NPOUECCOB Pa3rpyY3KH eCTECTBEHHLIX HANpPsDKeHHH
H BeIBeTpHBAHHA A — o4eHb CHJBHOTO (3710BHit); B — cuiakHolo, B — cpeapuero;
[ - cnaGoro (coxpanuble NMOPoOAb!)

Bce C/15, Cl13, HI''5 u HI3 cKajlbHblX MAacCHBOB COCTOSIT H3 3JACMEHTapHbIX
noponunix 6so0kos (DI[IB), dopMbl, pasMepsl H YKAaAKa KOTODbIX onpefe-
NROTC  NPOCTPAHCTBEHHOR ceThbio GnOKOOGPasyOWHX TPeIUHH — 3JIeMEHTaDHBIX
30H ocaalaenua nopop (2I13)

CI13, CIlb, UI'3 u HIb
[18, 48].

1.9. [IBH>KeHHe MMOA3E€MHLIX BON B TPEIHHHO-NOpPHCTOH (a Tak-
e TpellHHoH, nHGO TPEUIHHHO-TPEeWMHHOH) cpele, KakKoH sBJA-
eTcqa J1060fi cKasabHbli MaccHB, HMeeT CJeAYIOliHe 3aKOHOMEpHO-
CTH, NOAJEXallHe yyeTy NpPH COCTaBJEHHH MOAeJNH BOLONpOHHLae-
MOCTH:

@) HEOAHOPOAHOCTb M AaHH30TPONHS CKaJbHBIX MAaCCHBOB KakK
ecTeCTBEHHO-HCTOPHYECKHX o6pa3oBaHHH oOYCJOBJHBAIOT, B YAaCT-
HOCTH, HEOJAHOPOJAHOCTb U aHH3OTPONHIO [0 XapaKTEePHCTHKAM BO-
AONPOHHLAEMOCTH;  (PUABTPALHOHHAS HEOAHOPOJHOCTh OKaJbHBIX
MacCHBOB NpOfABJSeTcA B KOHTPACTHOCTH, B DPE3KOM IOBBILIEHHH
BOJONPOHHILAEMOCTH B 30HAaX TCKTOHHYECKHX pa3pbLIBHBIX Hapyule-
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HHUH, OpDHEHTAlUs KOTOpPLIX MOXKeT 6J1arONpHATCTBOBATH Pa3BUTIIO
COCPeAOTOUYEHHbIX NyTeH (GHABTPAUUH C TYpOYJEHTHBIM PEeXHMOM,
a He C JaMHHaPHLIM — XapaKTepHbiM AJiS OCTaNbHLIX Yactefi Mdc-
CHBa C MeJIKOi ¥ ofuUiell TPeL[HHOBATOCThIO. BLisBJieHHe H xapak-
TEPUCTHKA BOAOIPOHHUAEMOCTH TAKHX 30H B OCHOBAHHAX MNJOTHH
ABJAETCA NEPBOCTEeNEeHHOH 3apauvell nsplckannfi. Heobxoxumo Tak-
JK€ HMeTb B BHAY pelKHe, HO BO3MOXKHble CJydaH, Korga TeKTOHi-
YeCKHe HapyUIeHHs SABJAAIOTCH OappaXaMu IJs NOA3EMHBIX BOA;

6) HanpaBJeHHe, CKOPOCTb H peXuM OGHIbLTPAUHMH 3aBHCAT OT
3JIEMEHTOB 3ajieraHlsl NOPOA, OPHEHTalliH NPOCTPAHCTBEHHOI CceTH
TPELLHH, I'eOMETPHYECKHX NapaMeTPOB TpellHH, CTENeHH BbiBETpe-
JIOCTH MOPOA, COCTaBa 3allOJIHHTENA TPEUlHH K AP. B COYETaHMH C
MOJIOXKeHHeM OCHOBHOM jApeHnl (pekH) B peabede yyacTKa rHAPO-
yana. IIpu 3anoJiHeHHH BOLOXPAHHUJHIILA HanpaBJieHHE, CKOPOCTb H
PeXHM ABHXKEHHS MOA3EMHLIX BOJ B 30He (HILTPAUHOHHOIO KOH-
Typa H3MeHsercs,;

B) B TPELIMHHO-NOPHCTON (a TakKe TpelHHHOH, JHBO TpeLlnH-
HO-TPEeNIHHHOH) cpefe CKaJibHBIX MacCHBOB (HUJLTpPAlHA INPOHCXO-
IUT B OCHOBHOM IO TPeLIWHaM, TaK KaK CAMH MOPOABI B KYCKE HJH
aseMeHTapHoM nopopHoM OJoke (DIIB) obnamalor, Kak npaBHJIO,
HH3KOH MEXTpPaHYJsAPHOA MOPHCTOCThIO H MaJioH BOJAONPOHHI(Ae-
MOCThIO. B cKaJibHOM MaccHBE BCTPEYAIOTCH PA3HOBHUIHOCTH TO-
PO pas3HOf TPOYHOCTH, Pa3HOH cTeneHH Ae(OPMHPOBAHHOCTH H
TPEeILLHHOBATOCTH, CYLLEeCTBEHHO pasJiHualolluecs H MO BOAONPOHH-
L[aeMOCTH.

CHcTeMHBIHl XapakTep TPEUHHOBATOCTH CKaJbHLIX MaccuBoB 00y-
CJIOBJIUBAET CJELYIOLHEe TPH OCHOBHBIE cXeMbl (DHALTPALMH N0 Tpe-
LIHHAM.

Ilepsas cxesma paccMaTpHBaeT (GHABTPALHIO IO IPOTAXKEHHLIM
TpeulHaM HaNJacTOBAHHS CJOHCTBIX H PAaCCJOEHHBIX TOJI NOPOL,
KaXXJblid NJIacT KOTOPBIX paccedyeH ABYMsI OPTOTOHaJIbHBIMH CHCTe-
MaMH TPewHH oTpbiBa. Yactora TpelHH OTpbiBA NpHMepHO 06-
paTHO TNpOoNOpUHHOHAJNDbHA MOWIHOCTH mJacTa. Jta cxema Xapakx-
TepHa [Ji7 MacCHBOB OCaJO4YHHEIX H MeTaMOp(HYECKHX mapanopoj,
a TakXKe A KPYNHBIX 1O pasMepaM MacCCHBOB HHTDY3HBHBIX H Me-
TaMop(dHYECKHX OPTONOPOA, B KOTOPBHIX OOLIYHO DPAa3BHTHI MOJOrHE
IIDOTAKEHHbIE TPEUIHHLI NJacTOBOH OTHEJNbHOCTH. Taxune MaccHBBI
OBBIYHO AHH3OTPONHBI TO XapaKTEepPHCTHKAM BOAONPOHHLAEMOCTH.

Bropas cxema paccMaTpHBaeT (HJbTPALHIO NO TPEPHIBUCTHIM
KyJHCOOOpA3SHBIM TIOJIOTHM TpelllHHaM NJAacToBOH  OTEENbHOCTH,
pacyjseHeHHBIM IO HODMaJIH K Hell TpeMs CHCTeMaMH NepBHUHBIX
KOHTPAKUHOHHBIX TpeLlHH OTPLIBA, 06pA3yIOUX B NJaHe IUeCTH-
YTOJIbHHK 6a3a/IbTHYECKOH OTAENbHOCTH. Takas cxemMa XapaKTepHa
IJIsT MOJIOABIX W COBpeMeHHBX 3(¢bysHBoB, He MOABepraBUIMXCH
MOCTreHETHYECKUM TeKTOHHUeCKHM aedopmauusaM. Boponpouuua-
€MOCTb TaKHX MAaCCHBOB MOXeT ObITb CHJILHOH M OYeHb CHJbLHOH
(B cooTBeTcTBHH ¢ Kaaccudurauuei taba. 1).
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Tpetos cxema mpeacTasisieT coOOH coyeTaHHe NMepBOft HJIH BTO-
poii cxeMbl ¢ AOMOJHHTEJNbHBIMH TpeUlHHAMH OTpbIBa M CKaJblBa-
HHs, 00pa3ylolHMi NpPHMEPHO CHMMETPHYHYIO 30HY NDHPAa3phIB-
HOTO KJNBaXa BAOJb NMJAOCKOCTEH CMECTHTeNst TEKTOHHUYGCKHX paa-
pbIBHBIX HapyuwleHH#l. TekToHHYeCcKHe 30HBl BKJIOYalOT: 1) moa3oHy
CMECTHTeJsT C TVIHHKOf TpeHHd, 3a4acTyio ciaboBOAONPOHHLAEMYIO;
2) NOA30HBI Pa3/NHH30BAaHHS, BOAONPOHHLAEMble; 3) MOJA30HH ole-
peHusi, oOBIYHO CHJIBHOBOAONpPOHHILZeMble. MOUIHOCTb 3THX NOA30H
MPONOPIHOHAJIbHA aMIMJHTYAe TEKTOHHYECKHX pPa3pBiBHBIX cMellle-
HHIl B COOTBETCTBHH ¢ MX mopsinkamu (raba. 2).

Heo6xonuMo yunTHBaATh, 4YTO B pe3ynbTaTe H30HPATENbHOrO
BJIHSIHHST MPOLECCOB BBHIBETPHBAHHUA 1f PA3rPY3KH eCTeCTBEHHHIX Ha-
MpsoKeHHH Ka){las U3 YKa3aHHLIX TPeX CXeM MOXKeT YCJIOXKHHTbCS
3a CYeT AOMOJIHHTENLHOro PACKpLITHS DaHee CylLecTBOBaBUIMX Tpe-
wuH, a takKe o6pa3oBaHusi HOBbIX B noasoHax A, B, B ua ray-
61iHy B HECKOJbKO JecATKOB MeTpoB, pexe-—100 M u OoJjee
(ITpnnoxenne 1).

PaccmoTpeHHble ynpoileHHbIe TPH CXEeMbl AJs KOHKPETHBIX YyC-
JIOBHH MOTryT NOJpa3fensiTbCsl Ha NOABAPHAHTHl,  YUYMTHIBAlOILIHE
pasJyiiyHble TpaHHYHble YCJIOBHSA, MOPGOJIOTHIO I pPa3Mepbl TPeEILHH,
cocTaB H CTeneHb 3aloJHeHHsA TpeulHH, HaJHulie BOAOYNOPHBIX
NIPOCNOHKOB M KOHTAKTOB M AP.

1.10. das n3yuenus BOJONDOHHUAEMOCTH CKaJbHBIX MacCHBOB
B OCHOBAHMSIX THAPOTEXHHUYECKHX HAaNODHBIX COOpYXKeHHH cJaelnyer
HCMOJB30BAThH MNOJIEBBHe METOAbl THAPOreoJIOrHYeCKHX HCCJeN0Ba-
HIHHA:

@) OnbITHbIe OTKAYKH H HarHeTaHHs BOALI, HarHeTaHHs BO31yXa
B ONMHOUHBIE OYPOBHIE CKBa)XXHHB B HHTepBaJibl CTaHAAPTHOH NJIH-
Hbl paBHOil 5 uan 10 MeTpaM; BBIIIOJNHEHHe 3THX paboT peryiaveH-
tupyercs [OCT 23278—78, a Takxe yKazaHMsIMH H HHCTPYKIH-
aMi, paspaGorauusiMu B [ujponpoekre umMm C. §I. JKyka 25, 43,
52, 57];

6) HabJIOJeHHS 3a PeXKUMOM MNOA3EMHbIX BOJ, NMO3BOJSIOLIHE C
6OJIbILOJ JIOCTOBEPHOCTbIO CYAHTh 00 3(pdeKTHBHOH BOAONPOHHIAE-
MOCTH MAacCHBa W ero OTAC/AbHBLIX 4acTef, 0 Ha/JHYHH B Maccuse
30H MOBbLILIEHHOH MPOHHLAEMOCTH; THApOreoJoriiueckie HabJ0e-
HHSI B Ipollecce NMPOXOAKH CKBAXKHH H LUTOJIeH, AalollHe HOJIe3HYIO
KaueCTBEHHYI0 HHbopMauiio 06 OTHOCHTE/NbHOH BOAOINPOHHIIAEMO-
CTH PAa3NUUHBIX YacTelf MacCHBa, O HAJNHYUH B HEM NyTed BO3MONK-
HOH cocpenOTOYEHHOH (QHUAbLTPALHH;

8) reodusnueckye HcCaeNOBAHUS B CKBaXKHHAX, MEXAY CKBa-
JKHHaMK M Ha AHeBHO# noBepxHoctn (IIpunoxenue 2).

1.11. Bo3amoxHuocts cydhdo3nn HeCKaJMbHBIX MPYHTOB, 3aMOJHSIO-
X TIOJIOCTH TPELIHNn i1 KapCTOBble MOJIOCTH, OLEHHBAETCS 110 pe-
3ysbTataM JabopaTOpHbIX HCCAEZOBaHHil  (PH3HKO-MEXaHHYECKHX
CBOficTB MaTepHaJsa 3arnoJHHTeNelt H ero (GHIALTPALHOHHOH NpoY-
HOCTH B COOTBeTCTBHH ¢ PYKOBOACTBOM, NOATOTOBJEHHBIM BO
BHUWT nm. B. E. Beneneena [56].
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Ha craaun pabouero mpoeKTHPOBaHHsA NpPH COCTaBJEHHH YTOY-
HEHHBIX MOJeJeli BOAONPOHMIAEMOCTH OCHOBaHHA pDEKOMEHAYyeTCs
HCHOAB30BATh Pe3yJbTaThl FHAPABAHYECKOro ofnipofoBaHua Oypo-
BLIX CKBaXXHH IepBOIf ouepeii, BLINOJHAeMbXx [HApoCHeLcTpoeM
HJIH JADPYTHMH OpPraHH3aUMAMH INpPH ycTpoiicTBe NpoTHBOGHJBTpPA-
LIHOHHBIX 3aBec.

2. CHCTEMATH3ALUA NJAHHBIX NOJIEBBIX
ONbITHO-PUJABTPAILUOHHBIX PABOT U UX' AHAJNHU3

2.1. JlocroBepHOCTh 3HaueHuilt ¢ 1 Ky H COOTBETCTBHE METOAHKH
NpOBeLeHHs OMNEITOB TPeOOBaHHAM HOPMATHBHO-METOAHYECKHX [0-
kyMmenroB [25, 43, 562, 57] caenyer ouenuBaTh 1O MaTepHaiam mnep-
BHYHOM JOKYMEHTAalUWH ONbLITHO-(PHJABTpAaLMOHHLIX pabor. He coor-
BETCTByIOUlHe 3THM TpeboBaHHsM JAedeKTHble JaHHbIe ONBITOB He-
06X0QHMO HCKJIOUHTbL H3 JaJbHedllero paccMoTpeHHs. PesyabTaThl
NpaBHJAbBHO NPOBEAEHHBIX ONbLITOB, CHJBHO OTJHYawluuecs oT ¢o-
HOBBIX 3HAaYeHHH BOAONPOHHLAEMOCTH (Ha HECKOJbKO MNOPALKOB),
JOJIKHBl YUYHTBIBATbCH, Aa)ke €CJAH OHH BBIXOAAT 3a HHTEpRaJ
«Tpex curm» (Tpex cpelHeKBaApAaTHYHHIX OTKJIOHeHHH). Takue
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Piuc 3 K ouenxke ko3pdpuuuenra nepexopa oT YAeAbHOr0 BOAONOraOILE-
uua ¢ x kospduuienty duavrpaunn Kg (no manums JI H  Tkauenko,
I'ypeesa, B B Kaskuna, 11 A Tlnporosa)

!/ — nuaGa3abl, rpaHuThl, 2 — MeCYaHO FNHHHCTblE OTNOXeHHS, J -— H3BECTHAKH, U0J0

muTbl, 4 —rpanntel (KpacHospckas TI'®C), 5§ — kpHcrainngeckne chauunt (CasiHo

lywenckan [3C), 6 — nonepHrtsl (Bpartckasa, Ycrb Hanmckaa TIC), 7 — ussect

Hakn (Yapeaxckas [3C), 8 — nasecThHsikH  (ToxToryasckasi I'3C), 9 — s
(Kypncattickas, Hypexkckaa I'3C)

SKCTPEMaJibHble BEJHYHHE XapakTepucTuk Kg Wil ¢ 06BIYHO HAXO-
IAT cBoe 0ObsCHEHHE B CTPYKTYPHHIX OCOOEHHOCTAX H3y4aeMoro
MaccuBa H OTO6GpPAXKaloTCH B KOHTYPax 3JeMEHTOB MOJENH BOJO-
POHHILaEMOCTH.

2.2. OcHOBHOH 06beM omnpejejeHHH BOJLONpPOHHLAaeMOCTH (g) B
MacCHBEe BBHIIIOJIHAETCS METOAOM HarHeTaHu# (HaJHBOB) BOALI B
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CKBaXXHHBI, & OAHHOUHble (KOHTPOJIbHble) IOHHTEPBaJIbHblE OTKauy-
KH MO3BOJSIOT HAXOAMTHL 3HaueHHst Kg. LA KaXKaA0ro o6bekra He-
C/lefOBAHH{I PEKOMEHAYeTCsl ycTaHaBJliBaTb METOJOM MapHOH KOp-
pensunn cBa3b 1g Ke=f(lg ¢). dna npubauKeHHbIX OLLEHOK MOXKHO
HCIOJIb30BaTh AaHHble pHC. 3, AHOO NpHHHMATh NPHMEPHOE papPeH-
CTBO UYHCJEHHBIX 3HadeHHH g (a/mun) u K¢ (M/cyt). Coraacho
CHuI1 2.02.02-85 seanuuna otHoutenus Kg¢/q¢=0,5-+3,0. O6o611a-
joutHe rpadukH (pHc. 3, KpHBble /—J3), cocTaB/ieHHble MO AaHHBIM

N0

N
S
S
= 124 (42°)
— v [//W&ﬂéﬁ’i/ .

Dolens Locss

Puc. 4. Cxema onpegesedHs TJyGHHB 30H ONBITHBIX HATHETAHHH

B OypOBble CKBa)HHB OT MOBEPXHOCTH CKaJbHBIX TOPHBIX KOPOA

B 3aBHCHMOCTH OT T[OJIOXKEHHS CTBOJIOB CKBa){HH OTHOCH1€JbLHO
peabveda

B. € (60°) — cTBos1 GypoBOR CKBa)XHHB! € HakJOHOM 60°; pepTHKalbHble NYHK-
THPBT — FAYOHHB TPAaHHI, HMHTEPBaJIOB ONBITHBIX 30H OT KPOBJAHK CKaALHBLIX MNOPOL.

GosblIHX BEIGOPOK (COTHH 3HaueHHit), naloT otHoweHue Kg/q =
=1,0+4,6 B ananasone ¢=0,001-+10 1/MHH.

Monesbp BOAOMPOHHLAEMOCTH CJeAyeT COCTaBJATh Ha OCHOBE
snaveuuii Ky an6o g. EcaH Moaeab CTPOHTCA MO 3HAUYEHHAM Ko,
TO MMeIOlHecs: BeJHYHHB g HeoOxomumo nepecuutaTh B Ky, M Ha-
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obopor, K¢ chaepyer mepecuHTaThb B ¢, €CJH MOJAeNb CTPOHTCA TNO
BEJIHUHHAM ¢

2.3. Heo6xoauMbiM  BCoMoraTesNbHbIM MaTepHaJ/JaOM AJAR NO-
CTPOEHUS] MOAEJH BONONPOHMUAEMOCTH cJy:KaT rpapuxku g(h) u
g (hasc), mn60 Ky(h) u Kg(hasc), rae A —rnybuHa OT NOBEPXHOCTH
CKaJbHBIX MOPOA MO BEPTHKaJH A0 CEPeJHHBl HHTepBajsa onpobo-
BaHUA, Naec — abCONIOTHAs OTMETKa CepefiHHH HHTepBasa onpobo-
BaHWS YKa3zaHHble rpapUKH HENOCTAaTOYHO CTPOHTh «B leJOM IO
MaccHBY»; Heo6xoauMa cepus rpaduKoB pasfeJbHO AJSL Pa3jHy-
HbIX TeoMOpP(OJOrHYeCKHX 3JIEMEHTOB (JieBLlii 6eper, AHO AOJUIHBHI,

S00m
}/Iedmz“ fpabsid
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w0 gAY
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|
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Puc 5 [IlpuHuunuanabHas cxeMa pacCuwieHEHHS CTPYKTYpHO-

METPOJOTHYECKHX 3JEMEHTOB CKaJbHOMO OCHOBAHMA Ha HX

HHKEHEePHO-TeoNloTHYeCKHe yacTH (06beMHbIEe 3JeMeHThl GJ0KH)

B 32BHCHMOCTH OT reoMop(ONOTHYECKHX H IHADOreONOrHYECKHX
yCJIOBHH

I — ppennpoBanHiie GOpPTa KaHbOoHa M HX 4acTH, [/ —30HA Ce3OHHLIX
KoJeGaHHH B3epKajsa NOA3EeMHBIX Box B Goprax, [I] — oGBoaHeHHasn
30Ha 6opToB H ee wactH, IV .— o6Bo;nHeHHas noapychoBas 30HAa H ee
YacTH
T — npasast, 4 — ueurpaabyas, JI — aepas

npaBblii 6eper), Pas3JHYHBIX CTPYKTYPHO-NETPOJIOrHUECKHX 3JeMEH-
tos (CI13, CIIB) wu ruapoanHamuveckoil 30HaJbHOCTH (1. 2.4).

Fpadux g(h) no3BossieT BbIABHUTb BJIHAHHE BEHIBETPUBAHUA H
pa3rpy3ku eCTeCTBEHHbIX HamnpsxKeHWil Ha BOAONPOHHLAEMOCTb.
3HayeHHe A BepTHKAJbLHBIX CKBaXXHH OMpeNe/seTcs MO Pa3HOCTH
a6CoOMIOTHBIX OTMETOK MOBEPXHOCTH CKAJbHBIX NOPOA H CepelHHbl
HHTepBaJsia onpobopanusa JlaA CKBaXHH, NpoOypeHHbIX HaKJOHHO,
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B TOM YHC/ie NPOHACHHBIX W3 WITOJIEH, 3HAueH#Hs L TO BEPTHKAMM
C/Ie[lyeT OnpefesisiTb B COOTBETCTBHH C pHC 4

[padux g(hase) N03BONKRT BHIABUTL TMPHYPOUEHBOCTH 30H TO-
BbILIEHHOH# BOAOMPOBOAMMOCTH (B 4ACTHOCTH, NMyTell COCPeNOTOUEH-
HOH (HAbBTPAUHHK) K onpeaeseHHblM abCOMOTHBIM OTMETKaM, 4TO
XapakTepHo AN 3aKapCTOBAHHLIX OCHOBAHHH, PailOHOB MOJIOAOTO
H COBPEMEHHOTO BYJKaHH3Ma H AD.

[Ipumeyanne. B yCcaoBHAX KaHbOHOOGPA3HbIX HJH rAYGOKO BpPE3aHHBIX peu-
HbIX JOJIHH C KPYThIMH GOpTaMH ciefyeT CTPOHTb Takxe rpadukn q(h ,) Wi
g{L), rpe h, — raybuua no MepreHAHKyaspy OT MOBEPXHOCTH CKajbHBIX MOPOA,
L—3amy6nem{e B MAacCCHB IO IrOpH3OHTAJH B YKa3aHHbIX YCJOBHAX TakHe Ipa-
GHKH ajyT MNoJe3Hyio HHGOPMAaLHIO O BJMSIHHH BbIBETPHBAHMA H Pa3rpy3kH
eCTeCTBEHHLIX }{allpﬂ)KEHHf:l Ha BOLOMNPOHHUAEMOCTb

2.4. BononpounuuaeMocts H peXHM (GHIABTPAUHM B PasyHUHbIX
YacTSX CKaJibHOrO MaccHBA 3aBHCAT TaKXKe OT HX NPHYPOUYEHHOCTH
K OAHO# M3 rHApPOAHHAMHYECKMX 30H. @) 30HE azpaun; 6) 3oHe
CE30HHOTO KoJieOGaHHs YDOBHS NOA3eMHBIX BOJ; 8) 30HE 'MOJHOro
BOLOHACHIWEHUS; &) 30He rayOHHHOR uupxkyasuuu [lpu 6Gonbiuoii
WHpHHE pyc/la peKH W acHMMETPHH JOJMHL BO3MOxKHa OoJee
apobHasi cHcTeMaTH3alusa (aKTHUUECKOTO MaTepHalla, NpU YCJIOBRH
AOCTATOUHOrO AJAf CTATHCTHYECKOH 00palOTKH YHCJA OUBITOB B KaAXK-
noit sone (puc. 5). Pekomenayemoe o0si3aTesibHOe pasjelienHe Jpe-
HHPOBAaHHOH M BOJOHACBILEHHOH 30H B 60pPTax ROJHHBI CBA3aHO H
C MeTOAHYECKHMH pas3jiHuHAMH B NPOBEAEHHH OMBLITOB B 3THX 30HaX

(Ha/MHBBI M HarHeTaHHs)

7 W B 3akapcroBaHHBIX Mac-
7 PR e e cuBax uesecoobpa3Ho pasie-

R T T JATb THAPOAHHAMHUECKHE 30-

. Jz  Hbl no cxeme I'. A. MakcuMo-
n 878 Buua (puc 6), TaK Kax Kax-
Vs nag H3 3THX 30H XapakTepH-
Ve TN LT Lt P DI TGS 7 ° 3yeTCA CBOJM BOJZHBIM peXxii-
M ey r T e T oo p DT T T O TD MOM,  HaJIHUMeM  HAM OTCYT-
p CTBHEM Harnopa, MoJOKeHHeM
He, 6 CxeMa THIPOAMBAMMYSLRHX 30N
KapcToBOro MacchBa, NpOpPEe3aHHOro pexof{ OTHOCHTEABLHO 3POSHOHHOTO

(' A Makcumonnu, 1958 r) Bpe3a, npeobJsajapuinM Ha-

1 — 3ona noBepxnrocTHOft uupryaauun, lI -- soua
BEPTHKaJAbHON Hucxopsweft uupryasuwu, lla —
NOA3PHA NOABeUIEHHbIX BOX HA MeCTIIBIX BOXO
ynopax, III —3ona xoneGaHus YPOBHSI KapcTO
BHIX BOJA MAM mnepexopuas, IV — 3ona 1opunson
TaNbHOR UHMPKYNAUHH, V — aoma cHPOHHOR UHp
KYJASIUHH HanopHeix BoA, VI -—30Ha noamosauu
HOfl uau noapycnosoft uupkyasuuun, VII — aona
rAYGHHHON NHPKYNALHY
KapcToBble HCTOUHHKH 30H UHDKYJAALHM A —
BEPTHKAaAbHOR HHcXonsuLef 5 — nojBelieHHbIX
BoA, B, I — cuboHuot I — nepexonnohi E —
pasrpyska BOM 3SOHbI TOPH3OHTaAbLHON UHPRYAR
UHK B pedHble OTJOXeHUs

npasJieHHeM [BHXEHHSH, CKO-
pocTbiO  (HABTPALUHH, T €
npucymum 3To#f  30He Ha-
MpaBJeHHeM  TUAPOreoJIOrH-
yecKoro npoiecca.

2.5. QaKTHYecKHe HaH-
Hble ONBITHO-QHABTPALHOH-
Heix  pabor uenecoobpasno
CBOAHTb B Tabauunyio dop-
My {rtaba. 3), B KoTopok

NOMHMO OOWENpHHATHIX CBEAEHHIT OTMevyaeTcss OTHEeCEHHe HHTep-

BaJla K COOTBETCTBYIOULEMY CTPYKTYPHO-NeTPOSOTHIECKOMY
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Tabauya 3

O6mbexT CkBaxunwa Ne . . . . |
Paspes AGc. OTM. YCTbS CKBa)XHUHHI
I'eomopdonoruueckuit snemeHT Yron  HakJgoHa . . . . .
(npaBuif, JgeBbIl Heper, pycno) A3uMyTr HakJaoHa . . . .
Afc. oTM. ypOBHS TOA3. BOJL
UnTeppan B Oaura CIID
:;;—?;:;2{,3,; Hanna nor?;lcj;(l)z;e— TpaHus reHeTHYeCKHX CTPYKTYPHO- B wuTepsale Hunexc K,,"g:{g,"a"." [pumMeuanne
OT yCTba, M HHTepBa- Hne g, NeTPOAOrHYeCKHX 3JeMeHTOB B Npelenax CI3 mau | purennpo- | (BOBMOXHBIE NONPaBKH
ha, M X/MHH ONBITHOrO HHTEPBANa CKBAXMHBI, M . o Cnb CTH BeIMYHHH )
oT no
JKuna puaGasa 13,75—16,40 1,50 gg Célr}l?é %35 : IIIl
IMapacnanuw (konraxr) 16,40—17,40 1,00 —
14,90 | 19,65 4,75 0.7 ITapacnannu (BHe Komrakra) 17,40—
19,65 2,25 44 |CIIB 1 1
37,85 (44,20 635 0,03 Teao xnnm pnabaza 36,55—4555 6,35 | 100 | CIlb 4a I
Tlepexomnass 30Ha OPTO-NApaciaHues
2525|3055 | 530 005 | 100% 530 | 100 | CIlb 3 l
45,15 | 52,55| 7,40 0,02 | Oprocaanmu 100% 7,40 | 100 | CMb 2 I




menty (CIIB, CII3), a Takxke KaTeropus npeacTaBHTeIbHOCTH Ma-
TepHaJa ONpobOBaHHA MacCHBA B 3aBHCHMOCTH OT TPHHAAJENK-
HOCTH MHTepBaJia onpoGOBaHUS K OJHOMY, ABYM HJH TpeM Da3/THY-

HBIM 3J€ME@HTAaM CTPOCHHA MacCCHBa:

Puc. 7. CxeMa ouedku kareropuit (I—III) npeacrasutensHocTH
AAHHBIX ONBITHO-QHALTPALHOHHBIX paGoT.

I kateropus — Bca [JIIHA HHTepBaJia ONpoGOBAHHS HAaXOAHUTCH

8 npenenax oasoro CI1b nan CI13;

I1 Karteropust — AJIHHa HHTeDBaJia 3aXBaThbiBaeT JBa reHeTHuye-

0.00f 00 01 1.0 10 100 ¢ ,n/mMuA
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viw b Selh 00 e NS e 3 °
55 P et e 0l 1S N
$ sy ‘ . o o
foltte [ gvpaefoair | | 0
- .31}\'-.. ':?;D\'K'l /U ob
75 LI L ] '.Q.ao‘% i
Pl ndl o o AR Napacnanyy!
s gttt Kame 2O npedemadi-
’e oa /
LM /::\ . meneiocmy =1
M
P4
Puc. 8. MsmeHenne anauennfi yAeJbHOTO

BOAOMOIIOULeHHST ¢ C PAyOHHOT /1 OT noBepx-
HOCTH CKaJ/IbHOTQ MAaCCHBA B CTPYK1ypHO-Ter-
PONOTHUECKOM 6/I0Ke Mapac/aHueB OCHOBAHHS
Casno-Ulywenckoit I'3C
I —1 xarteropus mnpencraBuTenbHOCTH, 2 — Il xa-
TErOpHst NPEeACTaBHTENbHOCTH, JAOMaHbIMH JNHHHAMH
COelHHeHbl CPelHeHHTEpBaNbRble 3pHaAvEHHS G, naas-
HBIMH KDHBbIMH — «CKOJIb3filllee» ocpeaHeHne cpen-
HEHHTEPBANbHBIX 3HAYeHME @

CKHX 3JIeMeHTa, Halpumep,
CIl1b u CII3;

I1I xareropusi — uutep-
BaJ onpoOOBaHHUA 3axBa-
ThiBaeT TpH H OoJiee reHe-

THYECKHX 3JeMedTa, Ha-
npumep, CIIB ocHoBHOM
nopoas, CI13 —reno wma-

JoMowHO# xuasl u Cl13—
ee KOHTA4KT C BMellaolei
nopooi.

CxeMa OLEHKH KaTero-
puil  NIpeACTaBHTENbHOCTH
3HaueHHH ¢ 10OKazaHa Ha
puc. 7.

2.6. CrpynnupoBanHble
no CII3 u CIIb c¢ yue-
TOM TreoMOpdOJOrHIEeCKHX,
PUAPOTEOJOrHYeCKHX YCJIO-
BHA M KaTeropuu mnpeacra-
BHTEJbHOCTH 3HAYeHHS ¢

(uu COOTBETCTBYIOLLHE
Kp) aHanausupyorcst ny-
TEeM:

— noctpoenus rpadukos ¢ (h) uau Ke(h) B nosaynorapudmu-

ueckOM Macwrabe (puc. 8);
22



— nocTpoeHus rpadukoB ¢(haisc) uan Kg(hasc) B TakoMm xe
macurabe;

— NpOBepKH 3aKOHa pacCnpefelleHHs BOAONDOHHILAEMOCTH AJf
BbIAEJNEHHBIX 3JIEMEHTOB MAacCHBA H B 1eJIOM JIO MaccuBy; B o6lieM
ciyyae 3TH pacnpefefieHHs MOTYT COOTBETCTBOBATb pAasJIHYHBIM
3aKOHaM, H3 KOTOPBIX, DPYKOBOACTBYACh MPAKTHYECKHM OMNBITOM,
leseco06pa3HO pacCcMaTPHBATh ABAa: HOPMaJsbHBIH M JIOTHOpMAalb-
neiit. Menonb3ya sepoaTHOCcTHYI0o 6ymary [35], ¢ mocraTouHOol Ans

V),
N 2 0% -d )WW 47TW 491 W1 fmw
N rlaymuns ~
N (%) 7
§ Siq
3 84%-7 i
3 X\ #lammuns 1 |
§ I | |
N | ] I
§ ! { ! : { |
So 1 7 dgapwn 3 -2 1 0 g
4 g 001 or 1 10, sfmun
\929 /( 3 T T T
. 99 99 /
S 95
S %
AN
x>
I
(§ jﬂ - -—/{ﬂzj jﬂ @Z"/ I
S Pl B
N 16%) (6%) 1
3’/ | 1
S,
N7 | / i
/ : 11 L

1
/
o 1 2 3gafmwm 0’-3 -2 -1 0 t1Yg

Puc 9 Hopmaabhoe (a) u sorHopManbHoe (6) pacnpenene-
HHs H HMX MpeJACTaBleHHe COOTBETCTBEHHO HAa BEPOATHOCTHOH
(8) # smorapHpMHYECKH BePOATHOCTHON (&) Gymare.

MPAKTHYCCKHX LeJel TOYHOCTBIO JIErKO OnpefenuTb 6H30CTh K CO-
OTBETCTBYIOLEMY THNY pacnpelesieHHA: a) eCJHu pacnpeneseHue g
annpoKCHMHPYETCA Ha BEePOATHOCTHOH OyMare npsaMoH, TO OHO
6JH3KO K HOpMaJIbHOMY; §) ecaH pacnpejeseHHe § He anmpOKCH-
MHDYeTcsl npsMO, a pacnpefesieHHe lg g annpokcHMHpyeTrcs Npsi-
MOH, To OHO 6JIM3KO K JIOTHOpMaJibHOMY (pHC. 9);

— TIOJCYETa CPEeAHEHHTepBaJbHBIX (B AHamnasoHe raybuH Ah =~
~ 10 M, npHueM ¢ BO3MOXCHBIM NEPEKPLITHEM, HanpHMep, B AHana-

23
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Pic 10 VamenenHe BeyquuuH ¢ xapOoOHATHBIX IOPOA B MaccHBe oOcC-

HoBaHHa HMurypu [DC B 3aBUCcHMOCTH OT reoMOP(ONIOTHH AONHHHI,

3arny6/eHdss A B MAacCHB H THIMOB ero reHeTHYECKHX 00beMHBIX 3Je-
MEeHTOB

a — onuTHoe onpoGoBanye MacCHBa  Ha BbLICOKHX OTMCTK1X (M == 415_

—470 M), 6 — TO Xe Ha cpennux orTMmetKax (H = 350—_415 »}, & — 10 we

Ha HM3IXKHX OTMeTKaXx (H =— 280350 M), ¢ -— MaccHB B LEJAOM H C Y4YelOM €i0
reHeTHYECKHX 5NeMEHTOB

! — 3KcneprMeHTanbHble 3HaueHHd ¢, 2 — cpefHeapHdMeTHYeCcKHe 3HAYeHHS

§, B HHTepBanax h, 3 — ckoAb3filee OCPeAHEHHe CPefHeapHUPMEeTHYeCcKuUx
3HAYEHHAt §,, 4 — CPefHereomeTpHuyeckue 3HaYeHHs ¢, B HuTepnanax h, §—

KpHBan cpeaHeapudMeTHyecknx 3Hadveunfi ¢, B coxpaHusix nopopax CIIb

6 — TO e B MNOjK30Hax cmecHresefl, 7 -—To e B NOA30HAX onepeHHs Tek
TOHHYECKHX CMeuleHuf



sone 10—20 M, 15—25 M, 20—30 M u T. 1.) 3HaYeHHH BOLONPOHH-
11aeMOCTH:

Ang caydaeB HOPMaAbLHOrO pacnpeaesieHHs

n
_ dilgq

AJs cAy4aeB JOTHOPMaJIbHOrO pacrnpefenenus lgg.= ‘=L .
n

[Jist cJydaeB, KOrfa TPYAHO OAKO3HA4YHO CYANTb O Xapakrepe
pacnpeiesieHus (B 4YaCTHOCTH, AJIA MaJblX BbLIOODPOK), uesecood-
pasHO onpeAes]HTb KaK CpefHee apHOMETHUECKOE ga, TAK H cpea-
Hee reomeTpuyeckoe gr. AHaJIOTHUHbIE PacCy>XAEHHS CIpPaBeAliBbl
H MpUMeHHTeabHo K Kg;

— 10C/ICA0BATENILHOTO €O~
eVMHEeHHs cpellHeHHTepBalb-  »
HbIX 3HAyeHHH JOMAHOH JH-

HHeli W ee mnocheaywolunm A

qogr - 9o/ a1/ 10 10 g n/mun

Ars W/ﬂlepdaﬂad des KO

U [TPERTT7OHUNY

CrJla’kKHBaHHeM METOLOM
CKOJb3SILIEero OCpeJHeHHH
(«crmakuBanue  TpoHKaMmu» g
[40]). Amnaaus xoHdHrypa-

UHH JIOMAaHO#H JIHHHH 110 pAAY
rpadukoB ¢g(h) uau q(hasc)
MOXeT O0Ka3aTbCsl MOJIEe3HBbIM
AN YTOUHEHHA TeOCTPYKTYp-
HbIX [OCTPOEHH# H YCTaHOB-
JIEHHs COCDEefOTOYEHHbIX ny- A
Tefi (GuAbTpaUWM TNPH TNOCT-

&

pOE€HHH MOoAeJH BOAOIPOHH- 9‘:'

naemoctH  CKOJb3silllee OC p A

pelHeHHe COCeAHMX TPex To- .o ) o=l ye-4
YeK ¢ TOCJef0BaTeNbHBIM NS & I Rt e
CMelleHHeM 112 OMHH War .o, ) A a4
HEOOXOLHMO A1~ CYMAeH A Puc 11. HMameHenne BeAHYHH YyAe/b-
O «Tpelie» (cucrematide- HOTO BOJOMOIJIOMEHHA B 3aBHCHMOCTI
CKOii KOMIIOHEHTE) H3MeHe- 0T AGCONIOTHLIX OTMETOK CPeIHHX 1AYy-
HUSA BOLAOMPOHHIAEMOCTH B 6HH ONBITHBIX HHTEPBANOB B H3BECT-

3aBHcumocTH ot A (puc. 10)
HAH Pasc.

2.7. Tpadurn q(hasc) Hau
Ko (hasc) 1NO3BONKIOT aHaMU-

3HPOBATH BJHSHHE Ha COB-
DPEMEHHBEIE  XapaKTePHCTHKH
BONOTPOHHIIAEMOCTH  5TAMOB

Bpe3aHH pPeKH B ee JoXe,
BBIPAXKAIOIHXCS B BBICOT-

HAKAX [ePBOf MAYKH HHMHEro hap-
gona (C;) na yuactke ocHoBanua Yap-
pakckofi ['3C

1 — HHTepPBaNAbl ¢ KAapPCTOBBLIMH  TOJOCTAMH,
2 — HHTepBaJNbl ¢ TEKTOHHUYECKHMM IHapytlue
HHAMH, § — HHTepBasbl 0e3 KapCTODLIX T1O-
JocTel M TEKTOHMYECKHX HapyweHuf, 4 -~
ocpeHsOUAA RAS HHTepBanoB Ge3 Kapcra
H TeKTOHHUYECKHX Hapyuienufi, &5 — ocpen
Helouwlass pJK MacCHBa B UeJNOM, b — ocpen-
HAlulafg OJaf HHTEPBAJOB C KAapCeTOM H
TEKTOHHYECKHMH HapYWeHHAMH

HOM MOJIOKEeHHH DeyHBbIX Teppac, ¢ HéM CBA3aHO, B HaCTHOCTH, pa3BHU-
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THe KapcTa B KapOGoHATHBIX nopogax. Hampumep, nmokasaHHbIC Ha
pHC. 1] NHKH pe3Koro yBeJMUYeHHs BOACMPOHHLAEMOCTH B H3BECTHA-
Kax paiiona YapBaxckoii I'9C cooTBeTcTBOBaJN OTMETKAM pas3BH-
THA peyHbBIXx Teppac B poaude p. YUnpuuk. Ilosesnsl Taxoro BHAa
rpa)HKH B palOHAX, CJIOKEHHBIX BYJKaHHYECKHMHU NOPOAAMH, HJsA
KOTOPHIX XapaKTepHa CPaBHHUTEJbHO, BHICOKAs BOAONPOHHKIAEMOCTb,
ocofeHHO B KpaeBbiX 30HAX, H €e KpaliHe HepaBHOMepHOe pacrnpeje-
JeHHe B pa3pe3e. B MaccuBax, CJ0MKeHHbIX APYrHMH Pa3HOBHAHO-
cTAMH MopoA, rpadukh ¢g(fasc) CNOCOGCTBYIOT BHISIBAEHHIO CcyO6ro-
PH30OHTAJIbHBIX H IOJIOTOHAKJIOHHBIX 30H BbLICOKOH BOJONpOHMlAE-
moctH, Heobxomumo umets B BHAY, 4TO rpaduku g(h) 1 q(hasc)
He 3aMeHSIOT OQHH JAPYroro, a SIBJASIOTCA HeOGXOJAHMBIM AONOJHE-
HHeM Apyr Apyra.

2.8. Xapakrep KpHBHIX ¢{h) 1O3BOJIsIeT OPHEHTHPOBOYHO pa3-
O6uTb H3yvaeMblil paspe3 Ha AHaANasoHbl rayOHH h, rae cpennee
3HayeHHe ¢ MOXKeT ObThb NPHHATO NPHOAM3HTENLHO MOCTOSHIBIM
(He 3aBHCAWHM OT h), H, CJ€J0OBATEJbHO, B KAXKAOM H3 TaKHX JHAa-
Ma3oHOB /i MOrYT ObITh OnpeAeNeHbl cpeiHHe 3HaYeHHS BOAONPOHH-
1aeMOCTH H cpelHeKBaJApaTHUYeCKHe OTKJOHEeHHS Ha OCHOBe A0CTa-
TOUHO GOJBUIOrO CTaTHCTHYECKUrO MaTepHana. [IpuMeHHTeNBHO K
puc. 8 rakiMH AManasoHaMu ray6HH A MOryT GbIThL

— B nopogax | xateropuu npeacraBHresbHOCTH: 0—I15 M; 16—
50 M; 50—100 M; BBHAY CPaBHHTENbLHO HEeOOJBIIOrO OTJHUNS 3Ha-
yeHH{l ¢ BO BTOPOM H TPeThbeM JHana3oHe, OHH MOryT ObITh 0GLEAH-
HeHBbl MpH jajbHefiuteld craTHCcTHuecKoi o6paborke;

— B noponax Il kateropuu mnpencraButenbHocth: 0—10 M;
10—75 m; 75—100 M.

2.9. s o0OCHOBAaHHA NPOEKTHbIX pelieHHH 0 BOJOOTJAHMBY H
CTPOHTE/ILHOMY BOJONOHHXEHHIO KOTJIOBAHOB PEKOMEHAyeTcs MOCT-
poeHlie IJAaHOBBIX CXeM BOLOMPOHHUAEMOCTH (CM. Takxke n. 4.1,
puc. 3-11). CucreMaru3auyio [JaHHBIX ONBITHO-HUIBTPALHOHHBIX
pafoT B 3TOM cJyudae BbINOJHAIOT Ha TEOCTPYKTYPHOI OCHOBe
(n1aHOBBIX cXeMax-cpe3ax) C HCIOJb30BaHHEM OCHOBHBIX NpHHIUH-
NoB, H3JMOXEeHHbIX B mn. 2.1—2.5.

3. BAKOHOMEPHOCTH MU3MEHEHHUS BOJAONPOHULAEMOCTH
B CKAJIbHbIX MACCHBAX

3.1. B npenenax ray6uHLI pasBeiKH CKBa>XHHAMU CKaJbHBIX OC-
HOBAHHH MJIOTHH, OOBIUHO OrpaHHYEHHOH BeJuuMHOH ~ (1-+1,5)H
(rme H — npoextHpyeMblit Hamop), HeOGXOJWMO YUHTBIBATL CJe-
AYIOWHUE 3aKOHOMEPHOCTH:

1) ocpennsiouwe xpHBble g (/1) ans MOGHX MacCHBOB (Kpome
3aKapCTOBaHHLIX) XapaKTepH3ylOTCS  3aKOHOMEPHBIM  yMeHblUe-
HHeM BOAONDOHHLAEMOCTH ¢ rAyOHHOH (pHc. 12) H, Kak NpaBuJIO,
HMeT [Be TOUYKH neperufa: nepmyio, B HHTepBaje ray6GuH 5-~50M
(osa pasHbBIX MaccHBOB), BTOpYIO, B HHTepBaje 70—150 M. Ilep-
BYIO CJleAyeT OTOXAECTBJAATh ¢ IpaHHlledi [OA30H BbIBETPHBAHHUA
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Puc 12 OcpenHetHble cBA3K g = f(A) B CKaAbHBLIX MacCHBaX —
OCHOBAHHAX NJOTHH

a — TPAHHTLI, O~ rPaHHTO FHeACHl, QHOPHTBHI, TPAHHTH, & — KPHCTaAAUYE
CKie chaaHUbl, & -— H3BEeCTHAKH, dﬂnecqaunxu B ApruliauThbi
/ — rpaHHTBl MeJNKO3epHHCTbIE, MACCHB, 2 — rpaHHTHl CpellHe3epHHCTHIE Mac
CHB, 3 — XOHTaKThl »uja, 4 — ydacrox I[l, 5 —rnaBuasn TexroHuueckas 3oua,
6 — ygactok 11 7 — ygactox 1V, 8 — ywactoxk 1 {ocHoBaeHe KpacHoapckod
I'9C), 9 — rpaduTo rHeficl kpynHoOaouHble, [0 — rpaHHTO FHeficel cpesHe
GnouHsie, [f— rpaHuTO rBeficel MedkKoGaOYHble, [2 — TEKTOHHYECKHe 3OHbI
VI nopapnka, 13 — tekrounueckue 30Hm V nopsaxa (ocHosakue Moruaes ITo
poasckoi I'3C), 14 — nHOPHTHI, MacCHB, /5 — IPaHHTH, MAacCCHB {OCHOBaHue
KoHcTaHTHHOBCKOFO rHApoyana), I6 — OpTOCNAaHUbl, MAaccHB, [7 ~ Napaciakibl,
MaccHB, [J8 — TeXTOHHYeCKHe 30HBl, [9 — 30HLI CHALHOH TPEMIMHOBATOCTH,
20 — pafiku MOULHOCTLIO MeHee 5 M, 2/ — mafiku MOWHOCTBIO Gonee 5 M (OC
Hopanne Cagdo lllymwencko I'DC), 22 — masecTHAKH MaccHs, 23 — MOAsOHLL
CMECTHTeNs TEeKTOHHYECKHX HapyLeHRR, 24 — NOon30HH ONepeHHA TeKTUHHYe
CKuX RapyuweHu®t {ocHopauHe Hurypu T3C), 25— H3BECTHAKH  MACCHB
nayka 5, 26 — TeKTOHHUYecKHde 30HHI (ocRoBauue Yapmaxckoft TI'AC) 27 —
H3IBECTHSIKH, MACCHB, 28— TeKTOHHYecKHe 30Hbt (ocHoBauMe Hupkefckod
I'3C), 29 — necyaHHKH H apruJAANTL MacCHB, 30 — TEKTOHHYECKHE 30HBI
(ocnopausie CTPLIACKOA NJAOTHHBI)
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M pasrpy3kn «Bb—B», BTOpylo — «B—TI'». IIpoMexyTounas uacTb
rpaduka, rae cpegHve 3Hayenus g=const, au6o caabo ymeHblua-
eres ¢ rJayOHHOH, OTOXMAECTBAAACL ¢ noA3onol «By, cayxauie#, kax
NnpaBuJo, OCHOBaHHEM IJIOTHHBI, Takum o6pasom, B caMoMm ynpo-
IEHHOM BapHaHuTe MOJEJMDOBaHHA mopx3oHa «B» moxer paccmar-
pusathca anb0 Kax OAHOPOAHLIH, JNbGo Xaxk ciaaborpaiueHTHH# no
BOLONpOHHLLaeMOCTH cjiofi. B nogsone «['» BOgONpoOHHIIAEMOCTDL 3a-
yactyio 6/u3ka K BeaHudHe 0,01 n/MHH, KOoTOpas oObIYHO paccMaT-
pHBaeTcs KaK YCJAOBHBIA BOoAOynop, Ma onblTa pyaHHuHO# THApO-
Fe0JIOHH H3BECTHO, 4TO B 6oJiee ray60KHX TOPH30HTAaX BOLONPCHH-
1aeMOCTb MOXeT BHOBb YBEJHYHTHCH, 4TO OOYCJOBJEHO CTPYKTYp-
HbIMH OCOOEHHOCTAMH MaCCHBa;

2) pe3koe nNOBblUIEHWE BOAONPOHHILAEMOCTH B 30HAaX TEKTOHH-
YeCKHX HapyuweHHi M B HECKOJIbKO MeHblueli CTefleHH — B 30HaX
JKHJABHBIX T€J1 HHTPY3HMBHLIX [OPOA MO CPAaBHEHHIO C 4yacTAMM Mac-
CHBA, HaXOAAIHMHCA BHEe HX BJAHAHUA. [ToBbllUEHHBIE 3HAuYeHHs BO-
JOMPOHNLAEMOCTH Ha YydyacTKax XIIJ NOJydaloTcs B TOM cJjyuae,
ecJy MacCliB NocJie BHEAPEeHHS YXHJ BHOBb MOABEprajcs pPa3phiB-
HbIM TEeKTOHHUECKHMM HapYLIeHHAM, npuHueM BO3HHKawolue (0OHOB-
JISIIOLHECS ) TPELLHHbl NPOXOAHJH [0 KOHTAKTaM JKHJbHBIX TeJ, YTO
Habaonaercs HepeAako. B 3aBHCHUMOCTH OT pPa3MepoB TEKTOHHYUeE-
CKIX HapyuieHuil, BOAONPOHIILLAEMOCTb HX 30H Ha l|—>5 mopsinkos
GoJsble, yeM B cjalOTpeltHOBATBLIX NOPOAAX, PHUEM MaKCHMaJlb-
Hble BEAHUHHLI ¢ CBA3aHbl C NOA30HOH TPeUiHH ONEpPeHHR U B MEHb-
et creneHn ¢ NOA30HOIT pa3nun3oBaHus. [Tof30Ha cMeCcTHTeJ s 3a-
4acTyio MaJOBOAONPOHHLIAEMA B CBSI3H C HaAJAHYHEM B Hell T'JIHHKH
tpeund. Haubodbliee pasznuude BOJONPOHHUUAEMOCTH TEKTOHHYe-
CKHX HapyWIeHHH 1 He3aTpOHYTHIX HMH 4acTedl MaccuBa HabJjwopna-
eTca B nojg3onax «b» v «B», a B npenenax noasons «I'> BeJHYKHE
g cOAMIKAIOTCH; AN HEKOTOPHIX MacCHBOB cOJHIKEHHMe BeJHUHH ¢
orMeyaerca H B NoA30He «By;

3) BO3MOIKHOE CYLIeCTBEHHOe pas3saHuue (npuOAH3UTENBHO Ha
OfK¥H MOPHAOK) BeNHYHMH ¢, CJAaralllUX NOAPYCNOBYH 4YacCTh [0-
JIMHBI, 110 CpPaBHEeHHIO ¢ ee 6opTaMH. DTa 3aKOHOMEpPHOCTb CBfi3aHa
¢ KOJbMaTa)keM TpellHH B 6opTax M [AEKOJbMAaTa’KeM Tex »Ke Io-
pPOA MO PYCJOM DPEKH APEHMPYEMBIM €I0 TOTOKOM T'PYHTOBBIX BOA.
[TockoabKy oOTMe4YeHHOe pasJidyde HabJOAaeTCss NpH CpaBHCHHH
BeJHYHH ¢ HMXe ypOBHA noa3eMHbIX Boxg (B Oeperax u B pycie),
T. €. BHIIOJHEHHBIX [0 €JAHHOH METOAMKE, TO €ro Hesb3si OOBACHHTH
0coBeHHOCTSIMH THApPaBJ/JHYecKOro onpoboBanud. B paase cayuaes
IIPH CpaBHeHHH BOJONPOHHIAEMOCTH MOPOA B 30He aspauun (Ge-
per) H BOJOHACHLILICHHbIX (PYCJO) YyKa3aHHbIE DPa3JHUHA MOTLYT
ObITh CBA3aHBI C HeNOJIHOfi CcOmocTaBUMOCTBLIO AaHHEIX HAJHBOB H
HarHeTaHH{l. YKa3aHHas Bblllle TPEThbsl 3aKOHOMEPHOCTb He SABJS-
eTcsl yCTOuNBOH. cnpaBeaJiiBas A/ ocHoBaHu# KpacHosipckoit
'3C (rpaunurn), Casauo-lyuwenckoit 'IC (mapacaaHiubl), oHa He
Obisia BbifiBjaeHa Ha Kypncafickoih I'9C (¢anwessie OTI0XKeHHS)
i TlanaHckom BOAOXpaHHaHLE (H3BecTHAKH) [29].
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3.2. B MmaccuBax, cJOXeHHBIX MACCHBHEIMH HHTDY3HBHBIMH H
MeTaMOp(pHYeCKHMHU TNOPOZaMM, MOLYT HabJMIOOaThCH CJAeLYIOolLIHe
32KOHOMEDHOCTH, KOTOpbie HEOOXOAHMMO YYMTHLIBATHL INDH aHajli3e
AaHHbIX ONBITHO-QHIBTPALHOHHBIX PabOT:

1) npu nountTepBa/sbHOM ocpeaHeni rpaduxoB, q(h) nan
g(hasc) JIOMaHBLIMH JIHHHAAMII CpelHHX 3HaueHHii ¢ (puc. 13)

«TIHKH» ¢ MAKCHMaJbHbIMH ¢ B TOJILE KPYTOMajalolUX CJOEB na-
pacjlaHlleB  COOTBETCTBYIOT  I[I0JIOTO3aJ/leraioilliM TpeuluHam  OT-
pBIBA, CEKYIIHM 3TH CJOH; TPHMEHHTEeNbHO K pHC. 13 Taxie Tpe-
WHHL OblJAM yCTaHOBJIEHB HA ray6nHax okoso 35, 55 n 75 Mm;

a) 0)
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4 SN A\
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Puc. 13. Conocrasnenne rpagpuxos ¢ = f(A4) OCHOBHHIX THIIOB CTPYK-
TYPHO-NETPOJIOTHYECKHX 3/eMEHTOB CKajabHOro ocHosaHHa Casuo-Uly-
weHnckoit I'DC:

a — MepBaf NWaATEropHa TNPEeACTABHTEALHOCTH; O — BTOpPad KAaTeropHa NOpenacTaau-
TeAbHOCTH

[ — nmapaciaHlbl; 2 — OPTOCAAHNBI; 3§ — MKHJBI MOUIHOCTBIO Gosee 5 M, 4 — KHJBI

MOLUHOCTBIO MeHee § M; 5 — KOHTAKTH »KHMJA C BMELaMOWHMH NOPOJaMH;, § —

30KHBI CHALHOH TPEWHHOBATOCTH; 7 — 30HW KPYTONalamwUiHX TeKTOHHYECKHX
Hapyuenufi,

2) cyulecTBeHHOE MOBBbILIEHHE BEJHUIH ¢ B rpaHMTax H TpPaHH-
TO-THeficax CBA3aHO C CHCTEMOW MOJAOro3ajeralolllux TPeLHH nJa-
CTOBO# OTAEJBHOCTH, KOTOpble NPHOTKPLIBAIOTCA B pe3ysbTaTe pas-
TPY3KH eCTeCTBEHHbIX HanpsAXXeHHA B NOHHOH 4acTH JAojaHHBL (Tpe-
UIMHE «JOHHOTO OTNOpAa»), nmpuyeM OCOGEHHO 3TO 3aMETHO B 30HAX
BJHAHHSA KPYTONAaAalOU{HX TEKTOHHYeCKMX HapyueHH#. HMuaaioctpa-
LHelt CKa3aHHOTO. MOTYT CJYXHTb XapaKTepHble H3THOB KPHBBIX
BOAONPOHHUAEMOCTH TpaHHTOB OCHOBauHf Kpacroapckoit. ['2C,
IPaHHTO-THEACOB yyacTKa KOHCTAHTHHOBCKOH MJIOTHHBI U MoruJes-
[Mogonsckoit 'AC (puc. 12);

3) CPaBHUTENIbHO Majast MOWHOCTb CHABHOBOAONIPOHHUAEMBIX
nopoj noasoHsi «b» B uenoMm ans maccuBa, cocrtaBaspouias 5—
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20 M; yBeJiHYeHKHe MOLLHOCTH 3TOH noA3oHsl Jo 35—70 M Ha yyact-
Kax 30H TEKTOHHUECKHX HapyILeHHIl,

4) B naliKax HMHTPY3HBHBIX TIOPOJ OTMeYaeTcss CpPaBHHTEJNLHO
HH3Kas BOAONPOHHLAEMOCTb MAJOMOULHBIX Ad€K 1i MOBLIIIEHHAs BO-
JIONPOHIILaeMOCTh KOHTAaKTOB AaeK MOUIHOCTbIO GoJjee 5 M, xapax-
TEPH3YIOWHXCS «10JOPBAHHOCTbIO» KOHTAKTOB.

3.3. B MaccuBax, CJOXKEHHbIX CJAOMCTBIMH TOJILLAMHM OCALAOUHBIX
MOPOA, MOTYT HabJjtofaThbes cleayiollle 3aKOHOMEDHOCTH, KOTOpbIE
HeOOXONUMO YUYHTBIBATH MPH AHAJH3e JAaHHBIX ONbITHO-(UALTPAUH-
OHHBIX paboT:

1) cuabHO BbIparKeHHOe BJHSHMe Tpoliecca OPMIIPOBAHHA [O-
JHHbl Ha MPOLECCHI Pasrpy3kH, BbIBeTPHBAHHA, KoJbMarama Tpe-
{UHH H T. A.; BCJeACTBHE 3TOr0, NOCTPOEHHbIE NJIST PA3JIHYHBIX Teo-
MOpP(PONOTHYECKHX 3JEMEHTOB AO0JHHBI, rpaduku g(h) MOTYT CHJb-
HO pa3anuathes. Tak, rpaduk (puc. 10, 8), nocTpoeHHbI i 1O JaHHbBIM
ONBLITHO-(DHJABTPALMOHHLIX pabOT B CKBaXXMHaX, YCThsl KOTO-
PbIX HaxoAsiTcs B npeiellax NOHMEHHOH Teppachl H HH3KHX OTMe-
TOK CKJIOHa, CYLIeCTBEHHO OTJHuaeTcs OT rpaduxa (puc. 10,a),
OTHOCAULETrOC K MAaCCHBY Ha BLICOKHX OTMeTkax. [lujocobpasusbie
rpacikit g(/1) oTpaxKalOT H3MEHUHBOCTL 3HayeHHH § B 3aBHCHMO-
CTH OT MOLLHOCTH NMJIACTOB, XapakTepa KOHTAKTOB MEXJy IaKeTaMH
NJacToB Majoit u 60JbLIOH MOLWHOCTI. Taxoe sBJAEHHE XapaKTepHO
He TOJIbKO AN KapOOHATHBIX, HO H AJA TOJLL 0O6JOMOYHBLIX MOPOL;

2) B PpHTMHYECKHX TOJILlaX OBJIOMOUYHBIX NOPOJ OTMedaeTcs I10-
BbllleHHAsA BOLOINPOHHLLAEMOCTb MaKETOB MJAaCTOB IeCUYaHHKOB,
aJeBpoOJMTOB W aprU/JHTOB TPHMEPHO paBHOH, HO He6OJbILOH
MOWUIHOCTH MO CPaBHEHHIO ¢ BOLONPOHHUAEMOCTHIO CpaBHHTENBHO
OJHOPOAHBIX H 00Jiee MOLUHbIX [TaKEeTOB MeCYaHHKOB. ITo 00yCJ/0B-
JIEHO TeM, 4TO B MNepBOM CJydyae nakeTbl CJOKEeHb GoJiee HEeORHO-
POAHBIMH IO NMPOYHOCTH [OPOAAMH, NO3TOMY NpH AedopMalUHAX 3TO
NPHBOAHT K NJIaCTHYECKOMY TeyeHHIo BoJee caabblx 10pog H pac-
TSDKEHMIO H CKaZbiBaBHio 60Jiee NPOYHBIX nJjacToB. Uem Ooaplie
pasjiyyie B NPOUYHOCTH M MOWHOCTH OTAEJNbHBLIX NJN2CTOB HJIH HX
nmakKeTOB, TeM pe3ye NPOABJACTCH B HMX yKa3aHHbIi xapakrep Tpe-
wiHooOpasoBanus. CxonHas KapTuHa HabJaiopactess H B TOJLWaX
PUTMHYECKH CJOHCTHIX U3BECTHSKOB,

3) MaccHBHBIM DPH(OBBIM H3BECTHAKAM CBOHCTBEHHBl OTKPBIThHIE
KpynHble OPMBI KapCTOBBIX NOJOCTEH, 2 B KapOOHAaTHBLIX CJOUCTHIX
noponax HabJIOLAaeTCH TNPOLLCC PACLIMPEHHsT TPeUlHH 3a CUEeT Bbi-
menaydBatHiia H3BECTHSIKOB HWJH AOJOMH10B, HJAH 34 CHCT AOJOMH-
TH3aUWlH H Pa3aoJiOMHUHBAHHUA, YTO NPHBOAHT K TpeuHBHOMY Kap-
cty. CaeicTBHeM 310T0 §IBJASiETCS HEOAHOPOAHOCTbL MacCHBA MO BO-
LNOMPOBHUAEMOCTH I HaJ/JHYHe YYaCTKOB C [OBbLIMIEHHLIMH 3HAYEHH-
aMil ¢ paxe Ha ray6iue cspiwe 100—200 M.

Hanpumep, noBbiuieHnoe BOAONOIIOWEHHE B CJAOHCTOH TOJILLE
n3apecTHaKkop ocHoBauus Murypu I'DC nabmonaercss po rayGHMNb
150 M, a MOWMHOCTL NOA30HLI «b» — 10 B0 M B MaccupBe BHe 06-
JIACTH BJISTHHA TEKTOHHYECKHX HapYLIEeHHH.
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B eule Gosee TeKTOHHYECKH Ae(pOPMHPOBAHHBIX H3BECTHAKaX
ocHoBaHus Yapsakckoit ['DC moulHOCTh noA30HBL «bB» pocTHraer
100 M, cpennne 3Haveduns ¢==0,01=-1,2 n/Mun. Benencrsne noas-
€Ma Mo TeKTOHHYECKHM HapYLIEHHAM TJIYOHHHBIX TepMaJbHBIX BOM,
oboraiieHHbIX KpeMHEe3eMOM H pearHpylOLIHX C H3BeCTHSAKaMH (pe-
aKlus 3aMelleHus), o6pasylOTCA KPEMHE3EeMHCTbie pbIXJIble HJM

HonuyecmBo cnyqael g 04 n/mun
15 20 25

460 0 3o 35 38
A 1
N 2
840 ;
= 820 :
g 7
800
g e 3
S 7
o 780 —
3 Y 19
S 760 22
5 18
<74y — 21
=
720 i 34
{ 32
700 — J3
— 18
Becezo 260

Puc 14, Tpadux pacnpeaencuns NOBHIIEHHHIX 3naveHufi g{g >
>0,4 n/MEH) N0 ab6COJIOTHBIM OTMETKAM OINBITHHIX HHTEpPBaJOB
(ocrosanue Yapsakckofi [3C)

cnabocueMeHTHpOBaHHbIE .06pa30BaHus («KapaHKYJHTHI»), 4acTHY-
HO 3aMellalouiye H3BECTHSKH M KOJbMaTHPYIOLIHE IIOJOCTH Tpe-
IIHH., YCTAaHOBJIEHHBIE B GOPTOBLIX 4acTAX [OJHHbL KapCTOBbIE MO-
JOCTH H KaBepHB, OOYyCJOBJHBAalOllHe BBLICOKYIO BOJONPOHHUae-
MOCTb, NPHYPOUEHbl K ONpejeseHHbIM ypoBusiM Teppac p. HUupuux
(puc. 14, 15).

Brnuanue ruaporepMasibHBIX NPOUECCOB, CBA3AHHBIX C KPEMHI-
CTBIMHM TJYGHHHBIMH BOAaMH, Ha COCTOSIHHE H3BECTHAKOB OCHOBA-
HHst Unpkefickoii T'9C okasasoch MHBIM: 3/1€Cb OHH YIJIOTHHJH NO-
POABI H 3aJIeYHJIH MHOrHe TpeluuHbl MolHocTs noa3oHsl «by» nas
3TOro ocHoBaHMs BapbupyeT or 0 o 60 M, rae 3HaueHue ¢=0,5-+
=13 n/MuH.

3.4. B cxajabHBIX MaccHBax JiO00ro reHesuca 30HBI NOBBILUEH-
HO{l BONONDPOHHIAEMOCTH HEPeAKO aCCOLIMPYIOTCH HJH Nepemexa-
IOTCSl C TIPHOTKPBLITHIMH B Pa3HOil CTENEHH MOJIQCTAMH TPEIUHH HJIH
KapCTOBbIMK TOJIOCTSIMH, 3aNOJIHEHHLIMH MHHepaJbHBIM MaTepHa-
JIOM, CNOCOGHLIM K XHMHYECKOH HJIH MexaHH4ecKoil cypdo3HH npH
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Puc. 15. ComocraBuTelbHble I'Pa@HKH 3aKapCTOBAHHOCTH H BOJONPOHHIAEMOCTH W3BECTHAKOB B NPaBOM OOPTY

pomuHbl p. UHpuHk Ha yyactke Yapmaxckoir I'3C

n — KOAMYEeCTBO KAapCTOBLIX ToJjocTeil Ha 10 M CKBaXKHHBI,

q — YIellbHOe -BoA0NOrJaouette, J/MHH



COOTBETCTBYIOUIMX THAPABJHYECKHX ycapBHAX. TakHe 30HHI caelyer
paccMaTpuBaTh KaK NyTH COCPENOTOYeHHOH (HJIbTPAllHH H BO3-
MOXKHOH cyddo3uu 3anosHuTeNs. BrisBieHHe TakHX 30H ~— HEPBO-
CTeNneHHas 3ajayda H3bBICKaHHH H MCCAedOBaHHH, KOTOPYK Heobxo-
AHMO CTaBHTbp HA CAMBIX PaHHHX CTamusix NpoeKTHpoBaHHA. [lpu
ee peLIeHHH CJeAyeT YUHTbIBaTb XapaKTepHble NPH3HAKH H NPHYPO-
UeHHOCTb 3THX 30H B PAJE CJAYYaeB K TeM HJIH HHBIM CTPYKTYpPHBIM
3JIeMeHTaM MacCHBa.

FeocTpyKTypHb € NpuU3HAKH

— CTBIKH H lepecevyeHHss 30H TEKTOHHYECKHX HapylieHHHA pas-
HBIX NOPALKOB;

~—— 30Hbl TEKTOHMYECKHMX HADYLIeHHH pa3HbLIX MOPSAAKOB, OpHeEH-
THPDOBaHHbBle KaK COTJIACHO C 3aJjleraHHeM IOPOJ, TaK H CeKyulue
0] pa3JIHYHbIMH YIJlaMH;

~— OCHOBaHHE CJIOXEHO MAaCCHBHBIMH, KECTKHMH NOpOoJaMiu;

— OCHOBaHME CJIOKEHO CJIOHCTBIMH HJIHM PAacC/lO€HHBIMH MOpO-
JaMy ¢ 4epefOBAaHHEM IJIaCTOB HJH TaKeTOB TJACTOB pa3jHYHOMH
NPOYHOCTH;

~— OCHOBAaHHE CJIOXKEHO 3aKapCTOBAHHBIMH NOPOJAMH;

— MeJIKHe CKJAaJKH BOJIOYEHHS H 30HL OyAHHAXKa;

— JKHJbHBIE TeJa PA3JUUYHOH MOILHOCTH H HX KOHTaKTHI;

— THIpOTepMalJibHble H THJ aTOTeHHble XHJbl, ODBIYHO CJOXKeH-
Hble KaJIbLUMTOM; B Mpolecce pasrpy3KH H BbLIBETPHBAHHS TakKue
KHJIBL HGpEﬂKO BbIIHEJSAaYHBAIOTCA,

—_— HpOTﬂ}KeHHbIe TpeLLlHHbI 60pTOBOI‘O OTHOpa, oTceJaHHA U ThbI-
JIOBBHIX LIBOB OMOJ3HeH.

F'npporeosorHyecKkne NnpU3HAKU:

— MOBBILICHHbIE H MaKCHMaJibHble BeJHYHHB ¢ U Kg, nonyuen-
Hble IIPH OTNBITHBIX HACHETAHHAX BOABl H BO3AyXa, a TaKxke NpPH OT-
Kaukax;

-—— MAaKCHMaJibHble 3HaueHllsi Cpe/lHEHHTepBaJibHbIX 3Ha4YeHHH ¢
wa rpacdukax ¢(hasc);

— BBHIXOJBI HCTOUHHKOB H 3HAYHTEJbHBLIA HX AEeOHT;

— aHOMaJIH{ B NMOBeJEeHHH YPOBHEH IPYHTOBBIX HJIH NMOA3EMHBIX
BOL B IIbe30MeTpax HabJlojaTesibHOH CeTH;

— aHOMaJikM B TEMIEpaType H XHMHUECKOM coOcCTaBe MOA3eM-
HBIX U TPYHTOBBIX BOJ C OTKPBITBIM 3€DKaJOM.

[TepeuncsieHHble BHILIE, a TakKXe HEKOTOPHle OCOOHBIE MPH3HAKH
(HanpuMep, npoBajp OYpOBOTO CHapsAa, AHOMaJbHBIH pacxon
NPOMEIBOYHON KHAKOCTH NpH GypeHHH) NOJKHBI ObITb YYTEHBI NPH
aHa/lH3e MaTepHaJsioB 'HAPOreo/OrHYeCKHX H reodH3HueckHx pafbor,
B TOM 4YHCJE CMenuasbHO npeiHasHAUCHHBIX AJIA MCCACAOBAHUA CO-
CPENOTOYEHHBIX TyTedl (uAbTPalHH (HHAHKATODHBIE METORBI, Me-
TOJ, €CTeCTBEHHOTO 3JeKTPUYECKOro IoJs, reodH3HyecKHe Hccaeno-
BaHHs MeXJy CKBaXuHaMH W Ap.). Heo6xoAHMO yuyHTHIBaTB, 4TO
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cyddo3HorHas yCTOHYHBOCTL 3alOJHHTENR TPEUIHH B OCHOBHOM
onpenenseTcss napamerpaMu (GpHAbTPALHOHHOrO HOTOKa. Pelienne
ponpoca o cybdo3un 3anosHUTENss TpeWHH M TEKTOHHYECKHX 30H
803MOXHO JIHIIL HA OCHOBe ClelHaJbHBIX MOJIeBLX H Jabopatop-
HHIX HCCJlefloBaHHH (0 HEKOTOpBIX M3 HHX roBoputcs B Ilpuioxe-
Huax 1 u 2). [Ins npeaBapHTeNbHOTO CYXAEHHS O 30HaX BO3MOX-
Hoit cyddo3Hu MOXKHO HCMOJB30BaTh CJelylolilHe reoJoriyeckue
XapaKTepHCTHKH:

1) MomHOCTs TEKTOHHYECKHX 30H H IIOJIOCTeill TpeulHH, COoAep-
Mamnx cydOHO3UOHHO-HEYCTONUNBLIA 3aMOJMHHTENb: a) MOLULHOCTD
30HBl M3MEpPSIeTCS METPAMH — OYeHb ONacHO; 0) TO XKe— HelHMeT-
paMH{ — OMacHo; 8) TO »Ke— CaHTHUMeTpamHu — caalo omnacHo;
2) TO Xe— MHJJIUMeTPAaMH — NpaKTHYeCKH He onacHo. [Ipu 3ToM
CJIe/lyeT YYHTHIBATh OPHEHTHPOBKY 30H MO OTHOLIEHHIO K (HJAbTpa-
LHOHHOMY MOTOKY H COODYKEHHMIO, a TaKXe yHcJo ¥ 4acToTy pas-
BHTHA HapyuweHHi CIJIOIHOCTH.

2) Copepxanue cyhpo3MOHHO-HEYCTOHYHBOTO MaTepuana 3a-
MOJIHUTENAS IOJOCTelf TEeKTOHWUYeCKHX HapylleHuit #  TPELIHH:
a) GoJbluOe KOJIHYeCTBO CYy(P(HO3HOHHO-CNIOCOGHOrO MartepHaJa. Bbl-
HOC YaCTHL MOXKET NPHBECTH K Pa3BHTHIO TypOyJneHTHOTO pexuma
dbuaprpaliil; 6) cpeaHee KOJHYECTBO;, BLIHOC 3aMOJIHHTENS YBeJH-
YHBaeT BOAONPOHHUAEMOCTh HAa |—2 nopsiika BeJHUHHBL §; 8) Ma-
Jloe KOJIHYeCTBO; BBIHOC MaTepHaJsJa MOMeT NOBLICHTL BOZONpPOHH-
llaeMOCTh B HecKoJsbKo pasd. Kmaccudukanus 3amosHUTeNS 1O 3TO-
My NpH3HAaKy MPOH3BOAHTCA MO TPaHyJOMETPHYECKOMY cOCTaBy of-
pasuoB MOPOJ, B3RThIX B TOPHBIX BHPaGOTKaX HJH CKBaKHHAX.

IIpH3HakoM 3aKOJIbMAaTHPOBAHHOCTH TPEeWiHH B 30HAX BHLIBETpH-
BaHHS M pasrpy3kH CKaJbHBIX NOPOL MOLYT CJAYXKHTb HH3KHe
snauenus ¢ = 0,01-+-0,1 n/Mun Ha ¢oHe BeamuyumH ¢ > 1 a/Mun.
TeosoruuyeckHMH HaGMOAEHHAMH PEKOMEHAYETCS TaKXe OlLEeHHBATh
C1eMneHb 3aMOJIHEHHs NOJIOCTH TPElHH PHIXJBIM MaTepHaJoM H €ro
NJIOTHOCTb.

TToneBble MeTonbl NPHOMHKEHHONH OLIEHKH nposiBneHH cyddo-
suu [22, 27, 42] ceopATcA K CNEUHaJbHON CXeMe ONbITHBIX HarHe-
TaHHH NO HapacTalolllel BeJHUYMHe Hanopa, a 3aTeM 10 TOW e
cicTeMe y6HIBaIoLIEro Hanopa. [lo xapakTepy rHCTepe3HCHBIX KpH-
Beix q(H) cymat o nannuui cyd¢o3nn, npu3HakoM KOTOpoH sABAA-
€TC MOBBILIEHHe BOAONPOHHUAEMOCTH HA KPHBOH yObiBaloulero Ha-
nopa. Takue ucciienoBaHus Ha KOHCTAaHTHHOBCKOM TH/pPOY3Jie NaJH
cnelyoine pesyabtathl: 23% onbTOB OGHApYXKHJIH TIPU3HAKH He-
Gonbwoi cyddosuu. ITpu 3ToM mocsne MakCHMAa/bHBIX HANOpOB 10
0,9 MIla sHauyeHHs BOOONPOHHIAEMOCTH YBEJHYHJIHCL B 2—4 pasa.
Cyddosnonno-HeycTOuHBbIE KAOJHHB H3YYaeMOro OCHOBAHMA Xa-
paKTepu3oBa uch GHCTPOH pPasMOKaeMOCTbIO, GOJbLION HEOAHOPOA-
HOCTBIO NO rpaHyjoMerpHyeckomy coctaBy (K,=15-+300), umuc-
JoM nuactHyHocTH oT 0,05 mo 0,17. Heo6xonuMo OTMETHTH TakKXXe,
YTO B Npejenax oJHOro TEKTOHHYECKOro HapyueHus HauboJee Bepo-

34



ATHO Hayaxo npolecca cydphosun B NOA3OHE Pa3aHH3OBaHHUSA
HapylUIeHusi, SIBJASIOIEHCH NMEePEeXOAHBIM 3JeMEHTOM MEeXAY MOA30-
HaMH CMECTHTEJsl H ONepAIOUHX pa3JjioM TpellHH.

JlabopaTopHele ¥ chelHajbHbie METOAb HCCAENOBAHHA CVd-
(O3HH 3amoJIHHTENs TpelHH NoApo6HO OCBelleHb B JHTEpaTtype
(20, 22, 26, 32, 33, 42, 56].

Bosee nogpo6ro Bompoc 0 MyTAX COCPeNOTOYEHHOR (GHAbTPaLHH
H HX OCOGEHHOCTSX B MacCHBaX pa3JIHuHOTO JHTOJIOrO-NeTpoJIorH-
YeCKOT0 COCTaBa H NPH PAa3HBIX CTPYKTYDPHO-TEKTOHHYECKHX YCJO-
BHAX u3J03eH B [IpHyoxenunn 3.

4. METOOHUKA COCTABJIEHHS MOIEJIER BOOONPOHHUAEMOCTH
CKAJIbHBIX MACCHUBOB

4.1, B coorBecTBuH ¢ n. 1.5 HcXOAHBIM MaTepHaJoOM s CO-
CTaBJIEHH MOJeJH BOAONPOHHLAEMOCTH JOJXKHA CJHYXHTb [eo-
CTPYKTypHas MOJeJb B BHAE CEPHH BEPTUKAJbHBIX pa3pe3os, I0-
rOPH30HTHBIX CPE30B, a TaKXe CMNelHaJH3HPOBAHHIX KapT H CXEM.
Kapra c¢akTHiyeckoro MaTtepHaJa MO3BOJSeT OUEHHTh paclpenese-
HHE 0 NJOULaAH CKBAXXHH, B KOTOPBIX BBHINOJIHEeHbl ONBITHO-(HIBT-
pauxoHHble paboTbl. PyKOBOACTBYACH €10, AJsi NOCTPOEHHS MOAEJH
BOAOMPOHHUAEMOCTH CcJelyeT BbIGpaTh Te TEOCTPYKTYpHBIE pa3-
pesbl, KOTOpble MaKCHMalbHO obecnedeHbl GakTHYECKHMH JaHHBIMH
GHIBTPAUHOHHOrO onpo6oBaHus. CKBaXHHBI, PaclONOXeHHble No
ofe CTOPOHBI OT JIHHHH COOTBETCTBYIOLLEro pa3pe3a, MOTyT ObITb
HCIOJIb30BAHEl HA 3TOM CeYeHHH (MyTeM CHOca) JHIIb NpH Heobxo-
JHUMOM TeOCTPYKTYPHOM OOGOCHOBAaHHM HAEHTHYHOCTH pa3pesa CKBa-
JKHHBL U ee NPOEKIHH Ha paccMaTpHBaeMOe CeueHHe.

Ha BbiGpaunnble ceueHMs CJelyeT HAaHeCTH YPOBEHb NOA3EMHbLIX
BOJ M CTBOJIbI CKBAaXXHH C HHTeDBaJIbHBIMH 3HaueHHAMH ¢, a TaKXe
XapaKTEePHCTHKH BOJONDPOHHLAEMOCTH, OMNpeleJieHHEie reopu3uye-
CKHMH H ADYTHMH MeTofaMmH. Ha paspese »kesaTesbHO OTPa3HTb
TakKe. aHOMaJibHYI0 H3MEHUYHBOCTb MHHEDAJIH3allHH H TeMNepaTypsl
BOJ; BO3MOXHble JaHHbIE O 3aKOJbMATHPOBAaHHOCTH Tpel(HH (Ha-
NpHMEp, Mo pe3yJbTaTaM (OTO-TeJIeBH3HOHHOTO KapoTaxa); crene-
HH 3aKapCTOBAHHOCTH KapOOHATHHIX MOPOJ H APYTYIO BCIOMOraTelb-
Hyl0 HH(GOpPMaLHIO, KOCBEHHO CBSA3aHHYIO C THADPOre0JIOrHYECKHMH
0CO6EHHOCTAMH MaccHBA.

4.2, Orbop, cHCTeMaTH3alUHI0 W CTATHCTHYECKYl0O 06paboTKy
NaHHBIX ONBITHO-(DHJIBTPaLHOHHBIX pPaboT, a TaKxXKe IOCTPOeHHE
rpaduxkos g(h), q(hasc) CJeayeT BHIIOJHIATH, PYKOBOACTBYSCh
nm. 2.1—2.8 nacrosimet Meronuku. FIpu 3ToM HCXOQHBIM MaTepH-
aJoM AOJIKHBI CAYXKHTb TabJHUb ONBITHO-QHABTPAUHOHHBIX paborT,
B KOTODbHIX KaXX[blii HHTepBas ONpoOOBaHHA OTHECBH K COOTBET-
creylomemy CIIB uau CII3 v yxa3aHa KaTeropus npeiacTaBHTCIb-
HOCTH (. 24), 3Ta «IPHBA3KA» Kax[Oro HHTepBaJa onpoboBaHHs
K TOMY HJH HHOMY CTPYKTYPHO-NETPOJIOTHYECKOMY 3JIEMEHTY
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(CII3) ocymecTBasgeTcsi Ha OCHOBE BCECTOPOHHEro aHaJiH3a Marte-
PHAJIOB HHXXEHEPHO-Te0/JOrHYeCKHX H3bICKaHUH.

Ha ocnoBe Takoit 06pa6oTKH aenaloT 3ak/dyeHue o:

1) xapaxrepe u 3akoHe pacnpejesieHHs (HOPMaJbHOM HJH JOr-
HOPMaJibHOM) 3HauYeHHil BOJONPOHMUAEMOCTH JJs MacCHBa B le-
JOM H OJA OTHAeJAbHBIX ero HHKEeHePHO-TeOJNOTHYECKHX 3JeMEHTOB
(puc. 1), KBa3HOAHOPOAHBLIX MO JIHTOJOIO-NETPOJOTHYECKOMY CO-

CTaBy, CTPOEGHHIO M COCTOSIHHIO, BEJHYHHAX CPeJHHX 3HAueHHUH (qa,
gr) M CPeJHeKBAAPAaTHUHLIX OTKJOHEHMH (0q,, 0g.);

2) xapakrtepe rpaduxoB g(h) u g(hasc), TOCTPOCHHBIX Pa3ielb-
HO IJI OCHOBHBIX reOMOP(OJIOTHYECKHX 3JeMEHTOB JOJHHLI (Ha-
npuMep, IJs JeBoro Gepera, AHa NOJHMHBL M npasoro Gepera) u ¢
y4YeTOM:

@) Pa3JHYHBIX CTPYKTypHO-MeTpoJsoruueckux sJnementoB (CIIB
u CI13, 3HayeHHuss ¢ B KOTOPBLIX HAHOCAT Ha rpaduK pasHbHIMH 3Hau-
KaMiy u 06pabaTthBalOT pas3fesbHo);

6) pa3jMYHBIX PUAPOAMHAMHYECKHX 30H B maccuBe (1. 2.4),
JJIsT Yyero Ha ikKaje fasc rpadukoB ¢(hasc) MOXKHO noKa3aTb JAHa-
Ma3oH OTMETOK YPOBHS MNOA3EMHBIX BOJ, 30HB CE30HHOTO KoJseba-
HH$! 3TOTO YPOBHS H T. I.;

3) xapakTepe H3MeHeHHs1 CPelHHX 3HAUeHHH ¢,r Ha rpaduxax
g(h) unu q(hasc); war ocpeiHeHHs1 uallle Bcero BeIGHpaeTcs 5 M
nau 10 m (ecam npH ware oCpenHeHHS O M eCTh HHTEpBaJibl C YHC-
JOM Touek MeHee 5--7, TO ;yduie HCNOJb30BaTh 1war 10 M ¢ nstH-
MeTpOBBIM IepekphiTHeM: 5—15 M, 10—20 M, 15—25 M u T. 1.).

4.3. AHanu3 AaHHBIX CTAaTHCTHUYecKOoil 06paloTKH 3HaueHHH BO-
JIOTIPOHHLIAeMOCTH Ha TEOCTPYKTYDHOH OCHOBE C leJbl0 BLISSBHTH
CYLlecTBEHHO pa3JiiyHble 110 BOAONPOHHIAEMOCTH CTPYKTYpHO-TET-
pOJIOTHYECKHe 3JIeMEHThl, a TakXe OObLeNHHUTh (YKPYMHUTB) Te
3JeMeHTH pa3pe3a, rie pas3JjuuHue 3Ha4YeHUH g U 0y B COCENHMX 3Je-
MeHTax paspe3a He3HayntespHoe. [J9 TaKHX yKpPyNHEHHBIX 3Je-
MEHTOB CpelHHe 3HAUYeHHS BOJONPOHHUAEMOCTH H CpelHeKBalpa-
THYHBIE OTKJIOHEHHS cJeayeT Onpenessitb Ha o6lleM MaTepluane
ob6beaHHsAeMbEIX BBIGOPOK, yTO CHHXKaeT OWMHOKy CpelHero 3Hade-
HUSA W abCOJIIOTHYIO BeJHUHHY CPeIHEeKBaAPaTHYHOrO OTKJOHEHHUSN.
Bo3aMoxHbl pa3siHyHble cnocofbpl MOAENHPOBAHHA MO BOAONPOHIiLA-
€MOCTH, B YaCTHOCTH, 30HAJIbHBIH M C MCMOJIb30BAaHHEM H30JUHHI
3naueHuit g unn Kg. Ykpynuennsle CITB u CI13, vagenenpble 3ua-
YeHHSAMH @ar H Og a,r, SIBJSIOTCS 3JICMEHTAMH 30HAJbHOrO palioHH-
poBanust (n.1.6). Tlpumepnr ¢parMeHioB Takux Mojeseii cocTas-
jgewst B. B. Kaskuubim 1 A. M. Kaaxkunoit [29]na paae oGbekTos
ruapoctpouTenkcTsa B CpenHeit A3uu (puc. 16). 3onHaqbHH cro-
co6 paHOHHPOBAHHA SIBJAETCA AOCTATOYHO MDOCTHIM AAST HCMOJIHE-
Hus. Jlpyroe ero npeumyilecTBO — B NpaKTHYecKOM yaobGcTrBe He-
MOCPEACTBEHHOIO HCMOJIL30OBAHHS NMPH pacueTax M (HH3HYECKOM MO-
nenuposaHuu. Hapsiny ¢ 3THM HeoOXOAHUMO OTMETHTb, UTO JLOCTO-
BEPHOCTb MOJE&/H BOJONPOHHILAEMOCTH M KOHTYPOB BbIA€JEHHbIX
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5JIeMEHTOB BO MHOIOM ONpefessieTcs AO0CTOBEPHOCTbIO TI'eOCTPYK-
TypHOH MojeaH. CleAOBATENLHO, €CiH B CHJY HeNOPa3BeJaHHOCTH
OCHOBaHH$, NHOO HEOAHO3HAYHOCTH B HHTEpPNpETalHH, Ha TeoCTpyK-
TYPHOH MoAendH OyAyT NpONYLIEHbl CTPYKTYpPHbIE 3JIeMeHTHl, 06ycC-
JIOBJIMBAIOLIHE BBICOKHE 3HaueHHs ¢ H Ky, TO H MOAe/Nb BOLOMPOHH-
HaeMOCTH OyAeT HCKaxeHa, JHOO BMECTO NyTH COCPENOTOYEHHOH
pHAbTPalUHH Ha MoJenH OyAeT yKpYNHeHHbIH 3JIEMEHT, XapakTepH-
3yloliHica Majlo3aMeTHBIM MOBLILIEHHEM g H g.

Hpyro#t HepocTaTOK 30HaAbHOro cnoco6a COCTOHT B 3aMeHe
rpajHeHTHOrO XapaKTepa pa3pe3a BOAONPOHHILAEMOCTH (HalpHMep,
B 30HEe NOBEPXHOCTHOTO BHIBETPHBAHHS M Pa3rpy3KH) Ha KBa3HOA-
HOPOAHBIH HJIH CJOHCTO-OJHOPOAHBIH.

OTMmeueHHble HELOCTaTKH MOXHO B psje cJjayyaeB H30exaTs,
ecJIi MOMHMO 30HAJBHOro crnoco6a, B AONOJHEHHE K HeMYy, HCNOJIb-
30BaThb cnoco® H3oauHHEA, [IpH 6GoablIOM yHCAe HALTPALHOHHBIX

—] =234 A5 N6 BT 2 8NN 9 B0 M =212 BR 3 ~—lh-nn 15

Puc. 16. @parMedTh Mofesnell BOJONPOHALAEMOCTH

a — H3BECTRAKOB ocHOBaHHR Toxrtoryahckoft I'2C; 6 — badweBblX OTNOXKEHHR OCHOBaHHA
Kypncafickofi I'3C (mo B. B, Kaskuuy, A, MU, Kasxkuuoft {29])

| — TEKTOMHYECKHE Pa3phiBhl; 2 — KPYMHble TPEWHHL! PasrpyakH; 3 — ypOoBeHb NOA3EMHBIX

BOA; 4 — rpaHHib! KBA3HOAHOPOAHLIX 1O DOAOMPOHHIAEMOCTH YYACTKOB: CPeAHHE 3HaUYeHA

g (a/mun) n Ky (mjeyr; 5 —g = 0,02; K¢ = 0,003; 6-—0,0); 0,01; 7—0,04; 0,04, 8-

0,15; 0,1; 9-—0,3;, 02; 0-—0,02; 001; I1/~0,1; 005 12—02; 0,15 13—0,6; 05;

14 — KOHTYpP ABYXPAAHOA 1eMEHTal\HOHHOA 3apechl; [§5 — KOHTYP OLHODAAHON LECMEHTAUN-
OHHOR 3aBecHl.

onbiToB B MaccHBe (mopsiika 500—1000 u 6osee), obecrneynBaio-
IHX XapaKTepPHCTHKY BOJAONDOHHIaeMOCTH OCHOBaHHAl B pa3pese H
B IJIaHe 1JIsi OCHOBHBLIX T€HETHYECKHX 3JIeMEHTOB, CNOCO6 HM3O0JHHHM
MOXHO DEKOMEHAOBaTh KaK ajbTEDHATHBY 30HAJbHOMY.

44. B cnocobe H30JHMHHUA MOJAeJb BOAONPOHMLIAEMOCTH Mpes-
CTaBJfieTCs] B BHAe MuJs JHHHH paBHbIX 3HaueHuil g uan Ky, Has
NPOBENEHHS H3OJHUHHI HCIOJB3YIOTCH BCE NAHHBIE OIBLITHO-(H.IbLT-
paunHOHHBIX paboT, 3HAaYeHHS BOAONPOHHIAEMOCTH IO De3yJabTaraM
reou3HyYECKUX HCCJAELOBAHHK, a B NPOMeXYyTKax MeXAy CKBaXH-
HaMH MOXHO NPHBJIEKATb CPelHHe W MOLaJbHble BeJHYHHBl g, BO-
nepBulX, cHATble ¢ rpadukoB ¢(h) H q(hasc) AN COOTBETCTBYIO-
1Ero CTPYKTYPHOTO 3JIeMeHTa, a BO-BTOPBIX, INOJyYeHHBIE Ha OCHO-
BC KODpPEeJNSLMOHHBIX CBA3€H MJIM DaCCUHTAHHbIE MO IapaMerpam
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TPEUIHHOBATOCTH. B cnocobe n3onuHHE MOMHO peailH3oBaTh cJIe-
AYIOULYI0 NOC/eJ0BaTesNbHOCTb onepauuii (B pasgene 6 oHa Huio-
CTpHpYeTcs NpHMepoM ocHoBanus HMurypu [3C):

a) nposefieHHe H3OJNHHHH 3HaueHHH ¢ nyreM (OpPMaJbHOH HH-
TePNoJNAUHN JaHHBIX ONBITHO-(QHALTPALHOHHBIX paGoT HA yNpoOuleH-
HOI reoCTPYKTYPHOH OCHOBE (CJIOHCTOH MOJeJH) C CpaHHUaMH TIOA-
ot A, b, B, I' Ges yuera Apyrix OCOOGEHHOCTEH Te€0JIOrHYECKOro
CTPOEHHS1 OCHOBaHHA  («dopmayM30BaHHBI BapHaur I» —cMm.
puc. 25);

6) npoBejeHHe H30JHHHII 3HAYeHHH ¢ c yyeTOM JIHIUB TIOBBI-
LieHHOll BONONPOHHLAGMOCTH TEKTOHHUECKHX HapylueHH# («pop-
MaJju3oBaHHBIA BapuaHT Il» —cM. puc. 26), ucnosb3ys B COOTBET-
CTBHH C TeOCTPYKTYDHOH MO[e/blo KOHTYPHl 3THX HapyIUeHHH;

8) uHTepnpeTauus, oGbeauHsIOLWIAsA «POPMaNU3OBAHHLIE Bapu-
aHTel | u II», H MO BO3MOXHOCTH, C NOJIHEIM yueTOM OCOGEeHHOCTelH
reoCTPYKTYpHOH MoJenn (B TOM 4YHMCJe MeJKMX 30H yyYallgHHOH
TPEUHHOBATOCTH B KOHTAaKTax PHTMOB Pa3HOil MOILHOCTH H NPOYHO-
cTH 1 ap.) —BapuaHt Il —om. puc. 27; HeOGXOAHMO OTMETHTS,
yro BapHaHT I]l go/KeH yuecTb TakiKe Bce HMeloulHecs: reodisi-
yeckHe QaHHble O BOLONDOHHUAEMOCTH MacCHBAa, a OCHOBHHIE KOH-
TYpbl MOAENH BOAONPOHHUAEMOCTH He AO0J/DKHBI MPOTHBOPEYHTH KOH-
TypaM reou3nyeckoii (ceHcMOreoJioril4eckoi, reo3/ieKTpHUECKOH)
MOJle/IH CKaJibHOrO OCHOBaHHS,;

2) cxeMaTH3auHMs H reHepaiusauus KouTypoB Mojpean III Ba-
pPHAHTA C LeJbl0 YNpPOUIEHHS H IOJYyYeHHss MOJEJH BOJOINpPOHHLae-
MocTH 1/ GHABTPAUHOHHBIX PAacyeToB H (H3HUYCCKOTO MOJEIHpO-
BaHus (Bapuast IV —cM. puc. 28).

[Ipu cocraBiiesHH MOJe/i BOAOMPOHHUAEMOCTH HeoGA3aTesbHO
noc/ief0BaTebHOE ¥ pa3jesbHOe BbINOJIHEHHEe NepeYHCIeHHBIX Ore-
paudii mo cocrasjeHHio BapuautoB I—III. Huxenep-reosor wniu
THAPOTEOJION, MMEIOIHi ONMBIT COCTABJEHHS MOAeJNH BOJONDOHHIA-
eMOCTH, MOXeT, MHHYs Bapuantsl I—II, B xome mocrpoenus 111 Ba-
pHaHTa B KOMIJIEKCE y4eCTb OCOGEHHOCTH KOH(HTrypalUHH H30JHHHHA
g, cBsi3aHHble C NOA30HAMH BHIBETPHBAHHA M pasrpPy3kH, a TaixKe
C OCHOBHEIMH H MEJKHMH TEKTOHHUYECKHMH HapyleHHSMH.

4.5, Ha Bcex MeTOAHMUECKHX STanax MOCTPOeHHA MOAeJH BOLO-
NPOHHUAEMOCTH HeOGXOAHMO YUHTBIBATH 3aKOHOMePHOCTH H3MEeHeNHA
xapakTepHCTHK ¢ H Kg, Manoxennble B g1 1. 3.1—3.4. HacTosiuedt
MeTtonuky., Ocoboe BHHMaHHE CJeAyeT YAeJAThb BbISBJEHHIO M OT-
PaXKeHMI0 B MOJEJNH BOJONDOHHIIAEMOCTH MNyTeH COCPEROTOYEHRHOH
¢uabTpaUHH H BO3MOXHOH cyddo3un sanosnnureas. PexoMenay-
ercs APKOH packpackoit (KpacHblff, CHHHl 1BeTa) IIOKa3blBaThb Ha
paspesax H cpe3ax NYTH COCPeLOTOYEHHOH GHABTPAUHH H COAep-
XaHHe cyddo3HOHHO-HeyCcTOHUYHBOrO Marepyasa B TpEUHHAX (CM.
ITpunoxenune 3).

4.6. Ha HauanbHbIX CTaAMAX HM3bICKAHHH M HCCIAefOBaHMH [0
IPOBENEHHA ONBITHO-QHAbTPAUHOHHBIX paGoT (WM B YCJAOBHAX
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¢/JHHHYHOrO 4HCJIa TAKOro onpo6oBaHHA) H THAPOTeOJIOTHYECKHX
HCCJIeJOBaHH# MeTOAaMH reo(H3UKH AJI XapaKTEPHCTHKH OXHiae-
MOH BOLONPOHHLAEMOCTH OCHOBHLIX 3JIEMEHTOB UCXOOHOU u nped-
sapurenbroil modeseli PEKOMEHAYETCs HCI0Jb30BaTh (B KOMILIEKCE
HJH pasfilesbHO);

@) RaHHBle «KOCBEHHBIX» reo(H3HYECKHX, B YaCTHOCTH, CeHCMH-
yecKHX MeTonoB passenkH (cM. Ilpuyoxenue 2);

6) OnbIT NPEAleCTBYIOLHX HCCJeJOBaHHA OCHOBaHHi-aHaJO-
ros, reoJorHyeckoe mogo6He KOTOPOro C H3ydaeMbiM OGBEKT-
TOM YCTaHaBJIHBaeTcs No psAAy (pakTopoB (THMA NOPOABI H €€ MH-
HepaJIbHOrO COCTaBa; reoJIOrHYeCKOH HCTOPHH padoHa H CTPYKTyp-
HO-TEKTOHHYECKOH OGCTAHOBKH, COCTOSIHHS NCPOJ; YCJOBHH 3aJera-
HHS NOPOJ, B YaCTHOCTH OPHEHTHPOBKA 3JIEMEHTOB CTPYKTYphl OT-
HOCHTEJIbHO HOJIHHBI PEKH; XapaKTepa COBpPeMeHHOro peaneda H
reoMop(oJIorH4ecKux ocobeHHoCTeH);

8) pacyeTHBbI MeTOX Onpefe/eHHs BOJONPOHHLAEMOCTH IO fa-
pamerpaM TpelIHH, MOJNy4YHBLIMA pa3BuTHe B paborax E. C. Pom-
ma, M. B. Paua, C. H. Uepusuuesa, H. b. Vipanosoii, K. JInion,
B. Butke u Ap. B HacTosilee BpeMmsi AJA Lesell HHXEHEPHOH Ieo-
JIOTHH CKaJIbHBIX MacCHBOB pexomeHayercs Metroid M. B. Paua,
C. H. Yepuniiosa u H. B. MBanosoit ¢ peannsaunelf pacyeron Ha
2BM. B cBfi3H ¢ TeM, YTO 3TOMY MeTOAY MOCBALIEHO crelHabHOE
pykoBoacTBo [59], B Hacrosiled MeTOAHKEe OH He paccMaTpHBa-
ercd. Hecmorps Ha psa  orpaHuueHHi, NpoaHaJH3HPOBAHHBIX
A. A. Bapro#t [7], u npHOJHXKEHHOCTb pacyeTHHIX MeTONOB, HX He-
COMHEHHOEe JOCTOHHCTBO 3aKJIOYaeTcs B BO3MOMHOCTH oleHkH Kg
B JIIOOOM HanpaBJlEHHH.

A4.7. HanbHelilllee COBeplLIEHCTBOBAHHE METOAHKH COCTaBJIEHHs
HHXXEHEPHO-Te0JIOTHIECKOH MOMAEIH BOJONPOHHIEEMOCTH CBf3aHO
C pa3BHTHeM CJeAYIOUIMX HanpaBJleHHuii:

1) reocTpyKTyYpHOro H reo(pH3H4ecKOro MOJEJHPOBaHHS;

2) MeTONOB M METOAHK THADPOTEOJOrHYEeCKHX H reo(H3HYECKHX
HCCJIeOBAHHUH;

3) aHaJUTHYECKHX METOJO0B OLEHKH BOAONPOHHLIAEMOCTH MO na-
paMmeTpaM TPellHHOBATOCTH;

4) peuweHus o6paTHHIX 3aJay (PHAbLTPALHH METOAAMH MaTeMarH-
YeCKOro H (PH3HYECKOro MOAEJNHPOBaHMA C 6oJee WHPOKHM HCIOJb-
30BaHMEM OMHCaHHBIX B MerToaxKe MonesaeH BOJAONDPOHHLAEMOCTH,

§) conocTaBHTENbHOrO aHajH3a pe3yJbTaTOB PacyeTOB H (H3H-
YecKOro MOJEJHPOBaHHA W HATYPHBIX HalJIOJAEHHH 3a OCHOBaHH-
SIMH COODYXEHHH B NEPHOA CTPOHTENbCTBA H SKCIJYaTallHH.

5. OUEHKA HEOJHOPOJOHOCTH U AHU3OTPONMHHU MACCHBA
110 XAPAKTEPHUCTUKAM BOJONMPOHHUAEMOCTH
(PuabTpaunoHHON HEOAHOPOZHOCTH M AHH3OTPONHH)

5.1. HeonHopogHo#t HasbiBaeTcst cpena, CBOHCTBA KOTOPOH B
Pas3JIHYHBIX TOYKAaX pA3JHYHBI, B YACTHOCTH, AJIA HEO}LHOPO}IHOﬁ no
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BOLONpPOHHLAGMOCTH cpelbl 3Hauenust g H K¢ apasorca GpyHKUH-
AMH KOOpAHHAT. PHAbTpalHOHHAA HEOJHOPOAHOCTb CKaJbHBLIX OC-
HOBaHHI NJOTHH O0OYCJOBJEHa HEOAHOPOAHOCTHIO H TpeUlHHOBa-
TOCTbIO CJaraloUHX HX FOpHLIX NOpoi. basa onuTHO-QH/ILTPALHOH-
Horo onpoGoBanus (5—10M) cousMepuma ¢ KOHCTPYKTHBHBIMH HJIH
TEXHOJIOTHYECKHMH 3JieMeHTaMH COOpYxeHul (cekuuhr, 6/aoKos Oe-
TOHHPOBAHHA H T. A.), T. €. 3HaueHHsA ¢ H Ky MOryT ObITb HCIOJB-
30BaHbl HENOCPeACTBEHHO AJA XapaKTepPHUCTHKH (GMJIbFPaLHOHHOM
HeOJHODOJHOCTH MacCCHBAa KaK OCHOBAHHS IJIOTHHBL B Tpejesax
OAHOFO MaciitTabnoro ypoust. PHALTPAUHOHHAA HEQLBOPOAHOCTBb
BbipaXkaeTcsi B LIMPOKOM pasbpoce 3naueHuit ¢ H K¢ (3—5 nopsazn-
KOB) ja)e B BbIOOPKAX, XapaKTEPH3YIOIHX BOAONPOHHIAEMOCTh
06beMHBIX YacTedl MacCHBa OLHOPOAHBIX 1O CYMMe TeOJIOTHYECKHX
NpH3HAKOB NOPOA, T. €. OTBEHAIOWHX [IOHATHIO «HHIKEHEePHO-reoJo-
rideckuit sjneMent» [12]. CywecTByroune KjaaccHpukanuuy puabT-
palHOHHON HEeOJHOPOAHOCTH mopofx [32, 41 u Ap.], ucnoJb3yiolIUe
B KayecTBe KpHMTepPHS HEOAHOPOJLHOCTH CpelHeKBaApaTHYHOE OT-
KJIOHEHHe Jorapu(pma BOAOMPOBOAHMOCTH Oig 1, JHGO KO3 PHIHEHT
H3MEeHUYHBOCTH (Bapuauun) Vi, Vi, OKaszajncb ManonpHIOAHLIMH

NpH OLEHKe HeOJAHOPOAHOCTH CKaJbHBIX OCHOBAaHHH NJOTHH, I10-
CKOJIbKY He TOJIbKO GOJbLIHHCTBO OCHOBAHHI, HO H HX KBA3HOAHOPOA"
Hble M0 CTPOEHHIO H COCTOAHHIO 3JIeMEHTbI B COOTBCTCTBHH C 3THMH
KJaCCHOHKAUHAMH MOXKHO OTHECTH JHIIb K OJHOMY KJaccy—
Kpaiile HEOAHODOAHBIX. DT0 0O0BACHAETCA Te€M, YTO YKasaHHble
KjaaccHQHKALMH B KayecTBe 0OGbeKkTa HCCJeJOBaHHH paccMarpH-
BaJli B OCHOBHOM IIOPHCTble cpeibl (3epHUCTBIE, CBA3HbIC H CLEMEH-
THPOBaHHbLIE), Ileé BeCh KJaCCHPHKAUHOHHBIA AHMANA30H COCTABHJI
U'IgTzO,l—."O,?s; VT=40—:'150%; VK¢:25—200%

Tabauga 4

BoponpoHnaeMoCTh M XAPAaKTEPHCTHKM HEOJHOPOLHOCTH OCHOBHBIX THIOB
FeHeTHYECKHX 06beMHBIX 2AEMEHTOB CKAJbHBIX MaCCHBOB

Jlornopmaasnoe pac-
HopMaanhoe pacnpeaenenne npeseneye 3navenun
3HaUCHHA ¢, A/Mul g, Ajmun
TMﬂb( TeHe THYACKHUX 3JEeMEHTOB
MacCHBOB - _ -
Ta °q ' 14 g L)
n/naum nlmau Jar % A/JHH n,g,‘;ﬂ
HikeepHo-reosoruyeckiie
6noxkn (UI'D) 0,01—0,5 { 0,1—1,0 | 30—200/0,01—0,1 |0,01—0,5
CrTpyKTypHO-NleTpoJioruye-
ckie Gaokn (CI1B) 0,1—15,0] 0,1—50 | 50—3000,01—1,0 | 0,1—10
CTpyKTypHO-NeTPOAOTHYUC-
ckie 3oun (CI13) 1,0—~100] 10—100100—500] 0,1—50 1—200
Kpynuble uacTii  MaccHBOR,
cocToAlle H3 HECKOJLKHX
371EMEHTOB 1—50 | 5200 |150—600( 0,1—1,0 { 0,5—10
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5.2, [lsia cpaBHHTEJbHOH OLEHKH HEOAHOPOIAHOCTH TNO BOAORPO-
HHLAEMOCTH OCHOBaHMSI H €ro 3JeMEeHTOB PEeKOMEHIYeTCs HCIOJIb-
30BaTh BEJHUHHBl CpefHEKBaLpaTHUHbLIX OTKJOHEHHH paclpejeJe-
HHAL ¢, T.€. Og, Oq,,dTaKxXe Ko3(QdHUHeHT Bapuaunn V,,  (npH HOp-
MalbHOM pacnpefefieRund BenuuuH ¢). XapaxkTepHolfi puanasoun
5THX BeJHYHH npHBeaeH B Taba. 4. B kauectBe Kaaccuduka-
IIHOHHOTO KDHTEpPHS HEOJHOPOJHOCTH pPeKOMEHAYyeTCs OTHOLIeHle
ga/q: (Taba. 5). 310 oTHOLIEHHEe (YHKUHOHAJNLHO CBSA3aHO C AMC-
nepcHell JOrHOpMaJbHOro pacnpefeneduss [62]:

ga/qe=0exp (2,651 lg 0,2). (3)

K coxanenuoo, HCnoJsb30oBaHHe KO3 @uLMEeHTa BapHalUHH B Kaue-
CTBE KJACCHMOHKALHOHHOIO KPHTEPHS HEBO3MOXHO, TaK KaK IIpH
JIOTHOPMaJIbHOM ~ pacnpejesieind KosbduuueHT Bapuaunu V, =

=g qr/lg—ér TepsierT CBOH CMBICJH, TMOCKOJAbKY TpH g—>1 V, — oo

Tabauya 5

Knacendukauna ¢unbTpauHoHHOR HEOAHOPORHOCTH
CKANbLHBIX, MACCHBOB, MX yacTell M SNEMEHTOB

PexomeHayeMblRt
XapaKrepucTHka Kpurtepuh ypOBeHb BEPOATHOCTH
HEOAHOPOAHOCTH HEOAHOPOAROCTH, P (%) ans smbopa
BOLOMPOHHI2e MOCTH qa/qr( pacyeTHOro 3HaueHHs
9pacy
Kpaiine HeoguopoaHasn Bonee 40 50%
CH/IBHO HEOAHOPOAHAs 20—40 50—55
Heoguopoanas 10—20 55—65
Ksaauopnopognas 5—10 6575
OnHopopuas Menee 5 75—90 *

* KOHKpeTHOe gHaueHHe P BLIGHpaeTCsl, MCXOAsS H3 peliaeMoft 3ajaun
i CTAAMH NPOEKTHDOBAHHA THOpPOY3Ja

5.3. Besuunusl, Heo6XoAHMbBIE IJ51 OLEHKH HEOAHOPOAHOCTH oOC-
HOBaHMs H cro yacrel, HanGoJiee NPOCTO MOJIYHH 1L C TOMOULBIO Be-
poOsAAITHOCTHO# 6ymarnu [35]. D1anni 370l 006paboOTKH CleAyIOLIHE:

1) BLIGOPKY B ynmopspoueHHOH (paHXHpOBaHHOH) ¢dopme Hapa-
CTAIOUIEro psijaa BeJHYMH ¢ HaHOCAT Ha BOPOATHOCTHYIO Oymary
(puc. 17), opauHarta y KoTopoil Bcerza B JiorapHdMHYECKOM Mac-
wrabe, a abcuucca MoxerT ObiTb B HOpMaJbHOM Macwitabe (pas
annpoxcuMauiu npsAMo# B 3TOM MacuitTabe KyMYJATHBHOH KpnBoi
HOPMAaJILHOrO0 pachnpejeseHns), JH60—B JorapH(pMHyecKOM Mac-
wrabe (Mg annpokCHMaUHH NpsAMOH B 3TOM Macwrtabe KyMmyas-
THBHOH KPHBOH JIOTHOPMAaJBHOTO Pacnpefe/ieHus); TakuM o6pa3oM,
C MOCTaTOYHOH AJI NMPAKTHKH TOYHOCTBIO ONpEeNessiioT THN paclipe-
JleJleHusl (HOpMaJIbHBIA MJIM JIOTHOPMAJbHBI{);

2) B ciayuyasix HOpMAaJIbHOrO HJIM JIOTHOPMAJBHOLO pacipenejie-
HUSl § COOTBETCTBYIOLHE CpeAHHe 3HAUYEHHS CYMTHIBAIOTCH CO lIKa-
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MpepsapurenbHas KNaCCH(HHKAUMA 3aN0AHUTeNeH NOAOCTEH TPewMH H KapcTC

THOL 3anonuuTeneH
10 GHALTPAUHOHHOR NMPOYKOCTH

LleMenTHpYIOILHE NOPOABI

HepacTBopuMuie b Boxe

Bonopacteopumbie, cnocobumie K

XHMHYeckost 1 Mexanueckolt cyddosaii

caabo

I cHaLno

Tepmoneycrofigissute,
cnocobrue K MexaHuwecKkon
cybdoami

TeHeTHyeCcKHe TPynnbl 3anosHu-
Tenel

AGant

MarMaTHueCckHe, MeTacoMaTH-

YEeCKHe H rHApOTEepManbiible

JKuabl rupporepMmanbHble H TH-
naTorenHole

Xunbl 1 Bxpanienus rullaTorexinle

Kuawr  H
KpHOTeHHble

BKPanACHus

JIuToNOrHyeckHii cocras 3anoJ-
nurenei

Bble
BOxE

YK unpHbie
Pynuvie 1 Gespyanble >KHJbI, KBapie-
"

3anoJIHeHHble
MHHepaJlaMH:

MarMaTHyYeCKHe TNOpPOAHLIL.

U3 OpYrHx
MiHiepaJos,

HepPacTBOPHMBIX B
BropHuHble JKHIKH,
BO/JOHEPACTBOPHMBIMH
XJIOPHTONAAMH, 3HHAO-

JKuner  xanbuura,
RONOMHTAa M Ap. KapOoHATHLIX
COQJIHHEHHF{ YHCTHIX H B Coue-
TAHHH C XJAOPUTOMHAAMH M AP
HepacTBOPHMBIMH MHIepaami

aparoHHTa,

JKuawst  aurnapuTa, runca, KaMeHHOH
CONH H JAp. CHJABHO pacCTBODHMEIX B
BOAe Cy/AbdaTHBIX H raJOHAHBIX coJeil,
uiesoue M IeNoYHbIX 3eMedb. Berpe-
4awTcd B BHie m(pannelmﬁ B pbiX-
JIBIX H CBSI3HBLIX 3aMOJHHTCIAX

Unerniit nen u
MEHTHDYIOWLM
3an0JHHTeNb

Jen, ue-
PhIXAbI

TOM, TNaJbLIFOPCKHTOM, OKHCJIaMH XKe-
Je3a H T, I
Creneib  HEOAHOPOAHOCTH 3a-|HeoAHOPOAHL B NPHKONTaxTOBRIX 30-|MoHOMHHepanbhLie, OZHOPOAHH;|JKuabHBE o0O6pasoBanus, uamwe oo [HacTo HeORHOPOLILI
NIOJIHATeNeH Hax BMEILaolHX [0POK NOJHMHHEPAbHbIE, Heoano-|ponunste. Brpanjenuss HeORHOPOAHb!

pPOAHBL

B3auMocBf3b ¢ 30HaJbLHO-6J10Y-
HBIM CTPOEHHEM MaccHBa

Bausior na Xapaxkrep 30HAJIbHO-6J104HOTO CTPOeHHs CKaabHblX MaCCHBOB

HeuemenTtipyx

B3auMocBa3p ¢ 30HOI pasrpys-
KH H BbIBETPHBaHHA

BanstioT Ha npouecchl pa3rpy3kH ¥ BLIBETpHBaWHA

Heuementhpy

Bsaumocsass
rHel

¢ reoMopdono-

Bausior na pasputhHe penbeda

B 6oprax noaun
pek. B pycaax
peK Taauky

B3auMocsa3s ¢ KAUMATOM

He umeercs

G apugHbIM  Kan-

MaioM B APCBHO-

CTH H B HacTOA-
1ee BpeM3

C apKriuecKHa
H Cy6apKTHUeCKIM
KAHMATOM

BaanMocBA3b ¢ THAPOreosorHci

Bausor ra THAPOTreOQJIorHyeCKHe YCJIOBHS

HeueMeRTHPYK

B3aumocBfisb € BOJONPOHHIAE-
MOCTbIO, [AeDOPMHPYEMOCTBIO H
NPOYHOCTBIO  CKAJIbHBIX  MACCH-
BOB

Bausior Ha BOLONPOHHIAECMOCTbD, AE@OPMHPYEMOCTb CKaJbHbIX TNOPOA B MaccCHBe
H Ha CONpPOTHBJIEHHE CJBHTrY IO TpPeUlHHaM

Crniocofroctb K cyddo
MOTO 3aROJIHITeIS
PLIXABM MaTephas



0BBIX NOJIOCTEH B CKAMbHLIX OCHOBAHMAX THAPOTEXHHUECKHX COOPYXKeHHH

Tabauya 1-2

Heueuemnpy;ozuue NOPOALL PHIXAhie H CBI3HLIE

cnocobubl K Mexauiyeckoil cyghosnn

oﬁpaaosaﬂmse Ha MecCTe ‘ npuBHeCeHHbIe H3BHE

CrocobHel X nepemeieHitio
B 3aBHCHMOCTH OT BA3KOCTH

TekTOHHYECKHE SaioBliajibHEle JenopHabHble AnnoBHanbhbe [Tpomosuann- JIeIHHKOBEE H SososLie KaycroGroauTsl
Hble IIOBHOTVIALLK-
aJIbHble
Pasupte ¢paxkuns 6pek-|[pecBa M ramHucTHie MuHepassl| [a/bka, rpaBHi, necku, cynecH, CYrJHHKH, [JIHHB PasJHYHOTO MHHEPaJOTHYeCKOro Jleccul, Osokeput, OHTYMBbI, HedpTH (B Hedie-
uuit TpeHHS CMEMIAHHBIX|[CAMPOSHTOB KAOJMHWT, MOHTMO-| H TPaHyJIOMETPHUECKOro COCTaBa, COCTOSLLHE H3 NepeMelleHHbIX NPOAYKTOB BbI- neckH HOCHBIX pailoHax). KameHuwsle yran H
MOpOA pasHOTO cocTaBa |PHANOHHT M ap Myka kapCGo-| BCTDHUBANMA PpasHblX THHOB — GOKCHTOBOrO, JaTEPHTOBOrO H AP, Xapakiep MEJIKHX rymMyc B pPHIXJbX H CBA3IBIX [PyHTAX
HATHBIX 11OPOJ KOTOPbIX Omnpeje/seTcs KJIHMATHYeCKHMH YC/AOBUAMH. B apuaHOM KJjuMaTe BO3- Ppakuun 3anoJHHTeJeil
[pecBa W ap. (ppakuUHH NPORAYK-| MONIbl BKpanJeHus CHJAbRO BOROPACTBOPHMBIX COaeit
TOB BHBETpHBaHHﬂ pasﬂux Io-
poa
CH/ABHO HEOJHOPOAHBI Heopnoponusie  HecopTHpoBaH Menee HeoaHopoanbie, Goace HeopHopon- Cpasun- Heoanopoaunie
fible COpPTHPOBaHHbIE Hbte TEJNbHO Ofi-
HOpoaHbIE
oulie TOpPOAY PpbIXJble H CBA3HbIE 3arlONHHTENH pacnpocTpaHenbt Ha GoJsiee 3HAYHTENBHYIO my/émly B CTPYKTypHO-DeTpoJiorHueckux 3onax (CII3), HNmeetcs

0COBEHHO B TeKTOHHUECKHX, I B Mcuwwernn cTeneni B Mesxkux Tpewunax ‘ClI3 n CIIB.

yviolllie MOPONY 3aMOJIHUTENH pacnpocTpaHeHBl NpeHMylleCTBeNno B noa3oHax A, B, B MeHbulefi crenmewu B noasoHe B u eue menpwe B nogsone I'
30Hbl BJHMSIHHST NPOLECCOB pPa3rPy3KH Il BLIBETPHBAHIIA

O30KepHT H
A—T. Hedrb ray6xe

GHTY MBI

B IMOA30HAaX

OTtyersebie cBsisu ¢ (popmaMH peabeda q
Bausior Ha as- BHOM CBfI3H He
BHTHE penbecppa B ocuoBnom B Gop- B ocuosHOM Tlog Teppacamu u | B paBHuHax mpea- | B otpuu. dopmaxy ya6mogaercs He umeerca
Tax NOAHH Ha CKJIOHAX pycaaMH pek ropuii peaseda
Baksier Ha pasBu- C  BRaXKHBIM, YyMe- He nmeetcs He nmeetcs ITpeumy1LecTBEHHO C apkthueckum Ha|C apHAHBIM  KJH- He umeetcs
THe pesabeda PeHHBIM,  TpOTHYe- C apHAHBIM  KJaH- KOHTHHEHTax H MaTOM
CKHM H CyGTpOINH- MaToM BBICOKOFOPbAX
YECKHM KJIHMaToM
loulite TOPORY 3AMOJIHHTENH PacNPOCTPaHEHb TNPEHMYLIECTBEHHO B 30He a3palMH, B MeHblueil cTelleHH B 30He KoJeGaHHH 3epKaja FPYHTOBBIX BOJ Hnmeetcs
W ellle MeHblle B 30He [MOCTOSAHHOTNO BOAOHACHIUlEHHS
3HH HEUEeMEHTHPYIOUIHX NOPOAY 3anoaiiTesdeil ycHAHBaeTcs ¢ MNOBbIUEHHEM BOJONPOHHIAEMOCTH H  (QUALTPAUHOHHOH  HEOJHODOAHOCTH MaccHBa M ca- Hmeerca
H ONpefensieTCss MECTHBIMH TrpajieHTaMH (GHUAbTPAUMH H PeXHMOM (HIBTPALHOHHOTO MOTOKA, 0COGEHHO B MECTaX, rAe TPellMHB H KapcT  3anoJIHeHbl

OM JAHWDb YacTHYHO. CYLWIECTBEHHO MNOBHIWALT Ae)OPMHPYEMOCTh CKaJbHbIX MAaCCHBOB M CHJBHO CHHXAWT CONPOTHBAGHHE CJABHTY N0 TpEllHHAM




42

o
NN

99

o
95
w —
24 e

50 .~ -

. 4 / .

H

0 20
£ %
99

g
95
90
84
I

W

76 % 7

L
gL
/ /4
qa01 00/ q/ 10 gamun

Puc. 17. Tlpumepbl pacnpeleneHusi 3HdYeHHi § Ha BepOATHOCT-
HO# (a) W JorapupMHUeCKH-BepOATHOCTHOR (6) GyMmare:

@ — u3BeCcTHAKH ocuoBanus MHurypckoft ['3C (30HH TEeKTOHHYECKHX Hapy-
weHHN), BHIGopka Ne 2]; 6 — mapaclaHin! BHEe 30H TeKTDHHYECKHX Hapy-
WeHnA — ocHoBaHKhe Casno-Iywenckoft I'DC, Bui6opka Ne 1
! — nuteppan ray6un H=0-15M; 7 —H==162356M; J—H =235+
+~75 M; 4 — H=75+100 M; § — H ==0.2-100 4 (B nenom); [17].



JBl abCUHCC OT TOUKM MepeceyeHHs annpoKCHMHpYyLLed mpsmoi
c opauHaToil P=50%; a cpeanekBafipaTHUHble OTKJIOHEHHS ¢ Olpe-
LEJSIOTCS COOTBETCTBEHHO!

0q, = 0,5(gs4—qu16), (4)
o194, = 0,5[(1g ¢)ss — (1g9)16], (5)

TA€ sy H gig— COOTBeTCTBEHHO 84Y%-ble 1 16%-ble KBaHTHJH HOpP-
MaJIbHOTO pacnpelesleHHs §a., CHHMaeMmble C BepOSITHOCTHOH Oy-
Maru, afclucca KOTOPOH HMeeT HOpMaJibHbIH Maciwirtab; (lg q)ss
i (lg g)i1e — coOTBETCTBEHHO KBAHTHJHM JIOTHOPMAaJbHOrO pachpe-
LeNIeHUs ¢r, CHHMaeMble ¢ BePOATHOCTHON Gymaru, afcuucca KoTo-
poit HmeeT JorapudMuuecknii Macwtab. BesnyHHB napaMeTpoB,
CHUMAEMBIX C BeDOATHOCTHOH Oymaru, MoJayd4armoTcs B NOTEHUHADPO-
BAHHOM BHJE.

5.4. GuUAbTPALHOHHYIO HEOJHOPOLHOCTb HHXKEHEPHO-reoJornye-
CKHX 3JIEMEHTOB peKOMEeHAyeTcs yYHTBIBATb nyteM AH(depeHuupo-
BAHHOTO MOAXOJa MPH ONpejeJeHHH pPacUeTHHIX XapaKTepPHCTHK BO-
JONMPOHHUAEMOCTH. Kak moxasbiBaeT onbiT, AJs OOJbLIHHCTBa
CKaJIbHBIX MAaCCHBOB M HX 3JIEMEHTOB XapaKTEepPHO JIOTHOpMaJbHOe
pacipenejedne 3HauenHii ¢ n K. Onpesnesnsemoe Aas TakoH Bbl-
GOpKH cpeiHee 3HaueHHe ¢, oTBeyawliee P=>50% moBepurecHol
BEPOSITHOCTH, KAk NMPABHJO, 3HAUHTENBHO HHXKE BEJIUUHHBL ¢, AJ5
To# ke BhIGopki. BMmecre ¢ Tem CHullwm 11-16-76 u 2.02.02-85 pe-
KOMEHAYIOT B KauecTBe DAacUETHbIX 3HAaYeHHH BOAONPOHHULAEMOCTH
NpHHHMAThL ¢, BcTpeuaomiHecs B NpakTHKe THAPOCTPOHTENBCTBA
cJyyaH [MOBHILIEHHBIX NPOTHB NPOTHO3HPYEMBIX IOTEPb HA (HJLT-
paiH© CKaJbHbIX OCHOBaHHH TaKXe CBHAETENbCTBYIOT O 1eJ1ec006-
PA3HOCTH FOBLICHTL TPeGOBaHHA K YPOBHIO JOBEDHTEJbHOH BepoAT-
HOCTH pacueTHbIX 3HAYeHHH BOAOMPOHILAEMOCTH INPH JIOTHOPMaJib-
HOM pacnpejejeHHH BeJHuHHbl ¢. TloBbilleHHe ypoBHs P B TaKux
ciyuasix uenecoob6passo B npeaenax 50—90%, T. e. B paMkax pe-
aJlbHO ONpejessieMbix CpefHeapH(pMEeTHUeCKHX 3HAa4YeHHH Tex xe
BHIGOPOK. PeKkoMeHAYyeMblii ypOBEeHb BEPOSITHOCTH PACYeTHOro 3Ha-
UEHHS (pacy NDHBEAEH B TpeTheil rpade Tabi. 5. _

[IpakTiKa NOKa3bIBAET, YTO MOJy4YeHHbIe TAKHM 06Da30OM (pacu
IJIS KBa3sHOAHOPOAHLIX 3jeMeHTOB (P=65—75%) oxasniBalorcs
GMU3KHMH K ¢a, BHIGOD KOTODBIX B KayecTBe PACUETHHIX DPEKOMEH-
nyer CHuIT 2.02.02-85.

HeobxoauMo wuMeTp B BHAY, YTO K KJjacCy «OJHOPOAHBIX»

(Tabu. 5), yAOBNETBOPAIOUWHNX TPEBOBAHHIO ¢a/qr<5, OTHOCATCA He
TOJIbKO CaGOTpeLHHOBAThIe, CJHaB0BOAONDPOHHIAEMbIE CTPYKTYp-

Ho-nerposioruyeckue 6i0ku  (g.=0,01-+0,5 n/Mus), urto ecrecr-
BEHHO, HO M OYEHb CHJBHOBOJONDOHHIAEMBlEe KDYIHbBIE TEKTOHHYE-
ckue Hapywenus (CII3 u MI3), pacnosnoxeHsble B TpHIOBEpX-

HOCTHBIX UaCTAX MacChHBa (ga>30 J/MuH).
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Tabayua 6
Knaccngukaumua ckanbhbix maccupoB 10 Ka.(up) M cooTBercTBYOIHM eMmy
npuMepHoie K03(pPUUHEHTH AaHH30TPOMHH BOAONPOHHIAEMOCTH

XapaktepHcTHKa K. (v ) Ka (g, aimun) npu
BHH3OTPOMINI T, KM/ a'’p 9" = 0,01 l Q" =0,1 ‘ ¢" =10 | 7" = 10,0 | Q" = 100,0
BojonacellieHHOe COCTOSHHE MacCHBA (HHXKe YPOBHS BOAbI)
FzoTponneiii 1,0—1,05] 1—2 1—17 1—1,5 1-13 1—-1,2
Cna6o auuszorpon-

HbL [,05—1,1 9—33 |[17—30 {15—-23 |1,3—19 [12—1,5
AHH30TpOANbIT 1,1—-1,3 1-3,3—50,013,0—25,0({2,3—13,0{19—-7,0 | 1,5—3,2
CH/ABHO aHH30-

TPOTHBI{Y 1,3—1,5 | 50-~1000| 25—220 | 13—70 {7,0-20,0}3,2—7,0
Kpailiie anuso-

TPOMHBL Bonee boiaee bBoanee Gousee Bouee Boiee

1,5 1000 220 70 20 7,0
[ peHnpoBanHoe COCTOsIHME MaccHBa (Bblllle YDOBHSI BOABI)
H3oTtponustit 1—-1,1 1—2 1—1,7 1—1,3 1—1,05
CnaGo aunsorporn-

HbLil 1,1-1,2 2—4 1,7—28 |1,3—1,7 {1,056—1,1
AunszoTponumlii 1,2—1,5 4—40 {2,8—1,3 |1,7—4,0 | 11—-13
CHabHO anH30-

Tponblii 15—1,8 | 40—350 | 13—60 4—8 1,3—15
Kpaiiie auuso-

TPONHBIN Bonee Boisee Bosnee | Gonee 8 | Bounee

18 359 60 1,5

5.5. AHH30TpONHO{ Ha3biBaeTcsi cpejla, CBOMCTBA KOTODOH He-
OAHHAKOBbl AJA pasJjHuHbiXx Hanpasuaenuil. as 6oJbliHHCTBA
CKaJbHbIX MaCCHBOB XapaKTepHa OCECHMMETPHYHAS AHH3OTPOMNHA.
I'eosornyecxkofi ApHYHHOA aHH30TDONHH MacCHBA SBJSETCS yIOpSA-
goueHHasi (OpHeHTHpOBaHHAs) HEOAHOPOAHOCTb €ro 3JICMEHTOB,
cBsi3aHHasi ¢ npeobjiafaloUlnM HanpaB/JeHeM TPEUWHHOBATOCTH, CO
CJIOHCTOCTBIO H CJIAHIEBATOCTHIO NOPOJA. AHH30TPONHIO MAaccHBa
HJIH ero yacTeit o6BIUHO OLEHHUBAIOT BeaAHUYHHOH K03 (PHUHEHTa aHH-
sorponuu Ka(X)=Xuauc/&Xynu, 108 Xuaxe, Xuwuw— 60JbUIAT H Ma-
Jas noJyoch 3JJIMICA aHH30TPOINHH COOTBETCTBYIOLICH XapaKTepH-
CTHKH CBOICTB L.

3unauenus Ka(X) oAHOro H TOro >Xe 3JIeMEHTAa MaCCHBA, BBIYHC-
JieHHble 10 pasHbBIM XapaKTepHCTHKAM CBOHCTB, MOIYT pasJH-
yatbesl. Kpome toro, K,(X) 3aBucHT or pa3mepoB o6jacTH onpo-
6oBaHHA MaccHBba.

B nacrosuiee BpeMst OTCYTCTBYeT ofulenpHHATas MeETOAHKa
OleHKH QaHH3O0TPpOMHH MaccliBa 110 BOACNPOHHUAEMOCTH, XOTHA HMeE-
eTcst pAj NpefsOKeHHH 10 ee peajii3alHH Kak NpSMbBIMH, Tak H

1 Kak noxasanu uccnepoBanus 2. I', Tasuea ¢ coartopamu [9], B cay-
yae 6J04HOI cpefibl (C MOCTOAHHBIM AUt KaXOH CHCTeMbl TPellHH PacKpLITHEM)
ee aHM30TPONHs MO BOAONPOHHLAEMOCTH B oflieM CJy4ae HMeeT BHJ OBAaJOB
Kaccunu («ABYXJenecTkophlit LBeTOK»). OJHAKO A/si NPaKTHUeCKHX UeJedt Jjo-
AYCTHMO YNPOMWIATh 3Ty QHTYPY A0 3JJIHACA.
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KOCBEHHHIMH MeToAaMH. Heo6xoauMo OTMETHTb, 4YTO BCE 3TH
Cnocobnl SBAAIOTCH NPUOAMMCEHHBIMH ¥ [O3BOJAIOT NOJNYUHTHL JHIIE
OlleHOYHHle BeJHUYHHBI. JlOCTOBEPHOCTh TAaKHX OLEHOK MONKHO MOBbI-
cuTh HesaBHcuMbiM onpegenenieM K, (Kg) uau Ka(g) asyms u
Gosee cnocobaMu. Huxe, B nn. 5.6—5.9 KOPOTKO pacCMOTPEHbI
3TH cnocoObbhl.

5.6. MeToabl NPsIMOro THAPABJHYECKOrOo ONPOOOBAHNA NPH H3y-
YEeHHH aHU30TPONHH MOPOJL [0 BOALOMNPOHHUAEMOCTH BKJKYAIOT!

a) HCMOJb30BAHHE PE3YNbTATOB OMNBITHO-PHALTPAUHOHHBIX pa-
60T B pa3sHOOPHEHTHPOBAHHBIX CKBa)KHHAX C INocJejyiolieii cra-
THCTHYECKO# 06paBoTKOi MOJYYEHHBIX pe3yabTaToB [44];

6) KyCcTOBBIe THApAaBJHYECKHE OTKAYKH; YACTHbIE DelIeHHs 3TOoli
sapgayu, nosyuyexnsole H. A. Oruawsn, B. JI. Dbabyukuusiym,
B. M. Illecrakosrim [41, 61, 63], nprMennMbl B OCHOBHOM X H3Y-
YeHHI0 HeCKaJLHBIX IPYHTOB, JHOO CJIOHUCTHIX HETPEIIMHOBATLIX IO-
pOJ 0CafOYHOro NMPOHCXOXKAeHHs. Jlasi H3yyYeHHS NJIaHOBOH (QHJLT-
PALHOHHOH AHH3OTPOIMI TPELUIHHOBATHIX IOPOA MO MAHHLIM KYyCTO-
BbIX OTKAueK MPH HEYCTAHOBMBLIEMCH pexXHMe (HJAbTPAUHH LOA-
3eMHBIX BOJ MOXHO pekomenjoBath Mmeropnky HW. K. T'asnu [8].
B ocHOBe 3TOH METOAMKH JEXHUT 3aBucHMOcTh Tefica, B KOTOpOIii

kosddunment ¢uastpauun samened Ha YKgwawe © Ko wna . Makcu-
MaJpHble H MUHMMaJbHBIE 3HAUeHHS Ky onmpelensiorcs 10 AaHHBIM
H3MepeHHs YpOBHSA BOXABI B HAOJOLaTEJBHBIX CKBAaXXHHAX, PACHOJO-
JKEeHHBIX He MEHee yeM Ha Tpex JyyaX ONBITHOro KycTa B KOJHue-
cTBe MHHHMYM IO ABe Ha ABYX Jyuax ¥ oAHON Ha TpeTbem [31].
Merofinl KYCTOBOTNO THAPaBAHUYECKOTO ONpoBOBaHHf 1O CPaBHEHHIO
¢ mpoudMH crmoco6aMu AaOT Haubojee AOCTOBepHBle DPe3yJbTATHL.
OnHako B CHJY 3HAYHTEJNLHOH TPYAOEMKOCTH (ANS H3Y4YeHHS OCHO-
BaHHs HeoOx0LHMO onpoboBaTp pAJ KYCTOB CKBAXXHH) MeTOAbl
KYCTOBLIX OTKaueK IIPHMEHAIOTCS PeAKO NPH H3YYEHHH CKaJIbHbIX
OCHOBaHMH.

5.7. KocBeHHbiM croco06OM OUEHKH aHH30TPOMHH MacclBa To
BOJONPOHUUEEMOCTH ABASACTCA pacuembu"i METOA oOnpepedeHis
Ka(Kg), mo napaMerpaM TpellHH pa3jiHYHBIX CHCTEM, BbISIBJEHHBIX
B MaccHBe. B cooTBercTBHH ¢ n.4.6 MeronukH, nyrem TakKoro pac-
yeTa BO3MOXHa OlleHKa BeJHuHHbl K¢ B sno6oM HanpaBjenuu. Cie-
40BaTeNbHO, Bo3MOXHa H ouenxa K,(Kg) #3ysaemoro wmaccipa
HJIH €ro uacrtel. 37ech CJAeAYeT OTMETHTh HeOOXOAHMOCTL H3YUEHHA
TPEUIHHOBATOCTH HE TOJIbKO B NPHMOBEPXHOCTHOH YacTH MacCHBA —
B OOHa>KeHHSAX, HO H B I'OPHbIX BbIpAa0OTKax — BO BHYTPEHHUX TOU-
Kax CPenBbl.

5.8. Ipyroii kocBenurifi cnoco6 ouenkn Ka(g) =g”/q* (roe
g” — BOAONMPOHHLUAEMOCTb BAOJbL NPOCTHPAHHA CJOHCTOCTH, CJAH-
L[eBATOCTH; ¢* — TO K€ BKPECT NPOCTHpPAHUS TeX Ke 3JIEMEHTOB)
OCHOBAH Ha HM3y4YeHHH aHH3OTPONHH MAacCHBA IO CKOPOCTH pacnpo-
CTPaHEHHsl ynpyrux BoJH [16].
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Metoasl HHXKEHepHO# CceACMHKH I103BOJSIIOT HanboJsiee M0JHO,
GbICTPO H NPH OTHOCKHTENbHO HEeGOJBbIIHX 3aTPaTaX OLEHHTh AHH3O-
TPONHIO CKAJbHOI'O MaccuBa MJIH €ro 4acTell 0 CKOPOCTH MPOAOJb-
HbIX YNPYrHX BOJH, T. e. onpeneutb Ki(v;)=0p waxc/Vp mux HJIH
AJist CAy4ash OCafOYyHbIX, MeTaMopdHUECKMX MNOPOA H MAacCCHBOB ¢
OpHeHTHPOBAaHHON TpelHHoBaTOCTbIO Ka(v,)==0v,"/v,t.

Cesasp Ka(vp) ¢ ¢”-u g+ caenyomas [16]:

lg g+ =Ka(vp) lg ¢"—a[Ka(vp)—1], (6)

rae a-—Kos(ppulKeHT B ypaBHeHHH lg g=a—bu,, Booblie rosops,
HHAHBHAYAJbHBIH I Kaxgoro MacciBa. Ero cpeasile 3HaueHus
clenymoune:

a) AJsi MAarMaTHYecKilX BOJOHACHILEHHHX mopoa a=3,7 J/MiiH,
AJISL AperHpoBaHblx mopoa Geperos a=1,1 a/mun;

a) 0)
7;%(4) fgaﬁ(q)
70 T
20 l // / 20 J_ [
1 N
s/ »
15 AR 15 f 7
)//‘(’3 / Y, / //
10 A 10 v / /%‘9 —
5 //léi‘“o—f o S e o B S A e S
l e 5103

{11 1243 Lbka/v) 1 41 4213 44 15 1,6 ke (v;)

Puc 18 Cpasp kosbpHUMEHTA aHH3OTPONHH MAcCHBOB CKaJlb-
HBIX TOpPOjJ 1o BoaonpounuaemoctH Ka(g) ¢ xoadpduineHTOM
aHH3OTPONHI MO CKOPOCTH NMPOAOABHBIX YNpyrux BosH Ka(Up)

a ~— o6BoAHeHHbIl MaccHs, § — MACCHB B 30QHe a3spallHH, napamerp KpH-
BbiX — 3HAaYeHHe g7 BAOND HAMNACTOBAHHA (AHGO BHOAL npeoGnapaioues

— 1 — L
TpeuwuroBarocty), K, (q) = q”/q ,Kﬂ(vp) = UP”/vp

6) ans 30Hb aspauiu TydonecuanukoB a=1,5 J/MHH;

B) [/ 30Hbl a3palldd  3aKapCTOBAHHLIX H3BECTHAKOB a==
=3,82 J/MHH.

3anaBasich 3HaueHusMu Ka(vp,) u ¢”7, mo dopmyne (6) ompene-
nstor g , a 3ateM K.(g)==q¢"/q+. B npuBeseHHBIX HH)Ke npuMe-
pax pacuera (puc. 18, taba. 6) npHHATH 3HaueHus a = 3,7 H
[,1 a/mun. Kax caenyer u3 puc. 18, snauvenus Ki(q) n Ki(vp)
HeJnHelino cBA3aHpl MexxAay coboft. Takum o6pa3oM, onpenenus 1o
laudbiM celicMopasBeakun Ka(v,) u 3Has ¢”, aerko naiitn Ka(g).
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3ameuanne. B npakTHKe H3yuyeHHs CKaJbHbIX MacCCHBOB OueHb

yacTo HMeeTcss HHQOpManus o cpeAHeM 3HaueHHH ga H Ka(vp).
Kak ouesutrb q¢” n ¢+? TlpumepHylo OUEHKY MOXHO caenaTh Ha
ocHoBe puc. 18 uau tabJu. 6, orkyna, moJjarasi, 4yTo ¢” HMeeT TOT XKe

NMOPFNOK, 4TO H _BeJiMuHHA ¢a., HaxoauM Ka(¢). YuuteiBas, uto
Ka(q)=4q"/q*; g.=(g%+q *+)/2, nonyynm

" » I a
q =2qat[m+1]; C]L'":'Qqa:[Ka(q)‘I‘l]' (7)
5.9. I'py6yio ouenky BeqHUYHHBl Ka(qg)s=qanp/Gnp (rAe Gogp—

CPelHAs BOJAONPOHHIAEMOCTb OCHOBAHHA BAOJb pYCJia DPEKH;
Gnp—TO XK€ TNEPNEeHAHKYJASAPHO PYCJAY) MOXHO BHINMOJHHTb «3KC-

h:;
Pa3pesm oo Pospsy ] Ra3pss ma ocv Pazpss
1 Kt~ inces oromumy | 8%m paxu EE fron onoruns | Bom paxu |CG?
<

Jerobusie

L6 EF'” )
. 2 [+ "0 3 &
Ie -20 | Pt DIALLE

i

ety shoe
SH nt;xm

| 7| e
“}in| o

3

20-| it
= -25 | fimarn
{5
.- 2.0
T 2.0

25

Y,

g‘&s\‘w«'
R3S R3ired
NSICSEINN

~3°

20

Ya 35

30

Puc. 19 CxeMa OCHOBHHIX BapHaHTOB B3adMHOf OpHeHTaUHH ocell
6ETOHHBEIX TUIOTHH C 3JIEMEHTaMH 3ajieraHHsi CKaJbHHIX NOPOJA B HX
OCHOBaHHSIX H COOTBeTcTBYlolUlHe Auanasonsl Ka(g) Ha ocuose 3kc-
NepTHOH OieHKH

TepTHEIM» crnocofoM, OCHOBAHHBIM Ha pPacCMOTPEHHH BapHAHTOB
B3aHMHOH OpHeHTaluH ocell OETOHHLIX NJOTHH C 3JEeMeHTaMl 3a-
JIeraHus MOPOJ B MAaCCHBE H yueTe NPAKTHYECKOrO OMBITA H3YYeHid
OCHOBaHHH — aHaJoroB. ITOT cnocob npeanoJiaraer, yTo KpyHble
CTPYKTYPHO-TIETPOJIOTHUECKHE 3JIEMEHTHl MAaCCHBOB XapaKTepH3y-
10TC OCHOBHBIM jaHanasoHoM K,(g)=1--10. 2710 Haxoaut nox-
TBEPIK/AEHHE B HMeIOHIHXCs (MOKa ellle MaJjIOYHCJEHHBIX) ONBITHBIX
JaHHBIX, a TaKXe cJeayeT H3 Toro, yto npu ¢“=0,1 nA/MHH H AAs
HauboJiee XxapaKTepHOro AJsl pa3JHUHBIX OObEMHBIX 3JIeMEHTOB BO-
JOHAaCLIUIEHHbIX MacCHBOB AHanasoHa 3HaueHHH Ka(vp)=1,0+
-+1,25 pennunna Ka,(q) sapbupyer or | no 10. CorsacHo QaHHBLIM
M. A. Tluporosa [44], BepxHas (20-meTpoBasi) 30HAa OCHOBaHHA
Casno-Uymenckoit TIC xapaxrepusyercsi Ka(g)==2,5; nna nec-
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yanukoB ocHoBaus Hypekckoin I'9C K,(g)=2,8 no gaHHBM pa-
Gotnl [B3] L
Sopuormer | 0CroBroie munsi | Kos@auyu

Bsaummos | CN3 u Il eum Nnan Paspes Pospe3
opucmauuy|  maccubos Kifq) no ocu angmunst | 88ons pycha pexu

a | Mapacnanis I,I~l.25.
Kpymeic _
v | mpeuLunsl 1.1-1.23
Nonoeuc
4 mpeusutol 11-16
Kpucmanuysecxkue -
a enanus 1,1-125
|7/ faixy 3,5-0,0
Menxue mexmony .
8 yecKue  304s! 57100
N T T
a Fparumei 1,4-2,0 . A @ -
- A jvd <
v L5 | Frwdunisi 17-05 + Ny :E’i— £ ]
pasnoM ' H o+ + +$+.i*sz =
Cpeduie mekmony _ |t N+ + B4 R~ =z
8 ) ornve 3088 -0 0+ + d+ H+l+ §+ NENTlLe ' +/}
@ (M3Becmuari mox-
X0 -COUCTbIE
Menxue cMmeuse-
e HUR B NABEMEM
6 |Menxue cdpocst

HUsBecmuaru
u©  onomumes

I 7 Menxue cmewe-
HUR No nnacmam

P Cnybunnbid

] basnoMm

Puc. 20. CxeMBl HEKOTOPHIX ®JIYuaeB B3aMMOODHEHTAUWH OcCefl MJIOTHH
¢ 3zaneranueM renerHueckux anementos (CIIB u CII3) B cxaabHBIX
QCHQRAHUAX
/ — cxeMbl ODHEHTAUWM INJOTHH B njaHe: B — GeToHHBIX, 3 — 3eMAAHBIX; Gbedbl:
H — HiokHiM, B — BepxHHH; 2 — OPHEHTAUHA MNAaCTOB MOpPGA, TEKTOHHYECKHX 30H
B TpeluMH B IUlaHe; mapeHHe: 1 — nojaoroe, ¥ — nop yraom, K — kpyroe; 3 -—
nopoAbl TOHKONJAHTYaTHIe; 4 — MOPOAbl CpeAHenaAHT4YaThle, § — NOPOALI 10JC10-
NAKTYATHIE, 6§ — NOPOABI MacCHBHBIe (rpaHUThl); 7 ~—— TeKTOHHUYECKHe 30HBI B 1J1a-
He M Ha paapese: I — rayGuunsle pasiombl, C -— cpeanne, M — Mesaxue, & —
NpOTAXEeHHble TPEWHHBl pPA3IHOIO [reHe3aHca H OpHeHTalHH; § - MHAB (Hafixi)
MarMaTHdecKHX TIODOA.

Puc. 19 u 20 noxaswiBalor 10 BapuaHTOB (M 5 noaBapHaHTOB)
B3aHMHOM OpHEHTAUHMM Oceil NJIOTHH C 3aJleraHHeM TIeHeTHYeCKHX
3JIEMEHTOB MacCHBa H COOTBETCTBYIOLLHE IKCNepTHble 3HaueHHs Ko-

f Peur HWAeT O MaccHBe B LEJIOM HJM O €r0 KPYNHBIX CTPYKTYpPHO-IETpoJo-
riyeckux anementax. Jlas JoKanbHbIX dYacTeil maccHBa (Ha 6a3ax nopsjaka enu-
HuY, MeTpoB) uactHbie 3uauenus K,(Kg) Moryr umerb namuoro 6Gosbuie Beau-
ynubl, Ha 3710, B wacthocTH, ykassian C. H. UepHbllues, aHanu3upys noJyuen-
lible PACYeTOM MO NapaMeTpaM TPelIMHOBATOCTH 3HaueHH K¢ B 30He BaHAHKS
1pewin Goprosoro otnopa B poaepurax boryuwanckoit I'9C [64], rae Ka(Kg)
AOCTHraga sesanuun nopsaka 100 u Goaee,
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ab¢uuuenta anusorponuu Bogonporuuaemocth Ka(g)s. IlpoTortn-
namMu BapHautoB IV—X ABAAIOTCA OCHOBaHHS CJIEAYIOUIHX FHADO-
y3aos: Casno-Ulymenckoro (Bapuautn VI, VII); KoncrauriHOoB-
ckoro (VIII); Yapsakckoro (IX); Hurypu (X).

5.10. B cooreercreuu ¢ «flocobuem x CHull 11.16-76» maccus
ann3oTponeH no poaonpoHnuaemoctH, eciaH Ka(Kg) nan Kai(q) 6o-
Jnee 1,5,

AHH30TPONHKIO MacCcHBa MO BOJONPOHHIAEMOCTH PEKOMEHAyeTcs
YUHTHIBATh CJAEAYIOLUHM 06pa3oM:

a) nyreMm cosnaHusi ¢bH3HYECKHX MojeseHd (B YaCTHOCTH, AJs
uccnegoBanuii Merogom I3IJIA), ya0BJETBOPAIOWIHX 3aJaHHOMY
sHayeHuio Ka(g), onpejieneHHOMY MeTOJaMH HHXEHEPHoi reodu-
3HKH HJIH € NOMOUIBIO ONBITHO-QUJBTPAallHOHHLIX paboT B pasHo-
OPHEHTHPOBAHHBIX CKBaXXHHAX H T. IL.;

6) moBbllleHHeM pacyeTHOro 3HayeHus ¢ (waH Kg) ¢ yyeTom
B3aHMHOH OPHEHTAlLUH OCH IUIOTHHBI C 3ajleraHHeM MOPOA H CTPyK-
TYPHO-TEKTOHHYECKHMH ocoOeHHOCcTAMH MaccuBa (puc. 19, 20):

2
pacu = "_]—_qé"‘—'- (8)
Ka(‘l)3+1

6. NMPUMEPbl COCTABJIEHUA MOIOEJEA BOILOMNPOHUUAEMOCTH
dparmeHT Mofenn soponpoHuiaemoctd ocHosanus Hurypu ac

Teocrpyskrypras cxema maccusa

OcoBeHHOCTH TeONOTHYECKOro CTPOEHHS CKaJbHOrO OCHOBaHHS
naotudsl Murypu I'DC, oTpaxceHHble Ha ero reoCTPyKTYpHOH cxeMme
B muaHe W paspesde (puc. 21, 22), comarcs K cjieayiolemy.

PaccmaTtpuBaeMblii yuacTOK pacnoJjaraercss Ha [OXKHOM Kphlje
AHTHKJIHHAJBHOH CKJAaJKH, CJIOXEHHOH H3BeCTHIKAMH H HOJIOMH-
TaMH 6appeMcKOro fipyca HHIKHEro MeJsa, 3aJleraloliuMH MOHOKJIH-
HaJbHO TPH oOLleM NajeHHH Ha IOro-BOCTOK, BHH3 110 TeYeHHIO
pekn nox yrjom 55—65°. B oceBofi NJOCKOCTH aHTHKJAHHAJNLHOM
CTPYKTYpPBl OoTMeuyaeTcsi Hebosbllofi NMeperHd ee NPoAOJBHOH YHAY-
JAIHH, OOYCNOBHBLIHA pa3jHyHe B NPOCTHPaHHH MJACTOB Ha npa-
BOM U JIeBOM Geperax HOJHHB Ha BeJNH4HHY Ao 10—15°

Tonma kapb6oHaTHBIX NOPOA HMeEET IBHO BhIpa’Ke€HHOE pHTMHYHO-
CJIOHCTOE CTpOeHHe, 00YCJOBJIEHHOE 3aKOHOMEPHBIM, HO HECKOJbKO
‘HepaBHOMepDHBIM YepeJOBaHHEM IJIaCTOB Pa3JHYHOH MOHIHOCTH OT
0,1 no 2—5 m. Toawma nopoxs yuyacTka neadTcss Ha 6 nauek
(I—VI), cMmensmomux Apyr Apyra B HOpMaJbHOH cTpaTHrpaduue-
CKOH nocnegopatenbHOCTH. Kaxkpas M3 HHX COCTOHT M3 ILJacTOB
pPa3Hoii MOUIHOCTH, CTPYNIHPOBAHHBIX B PHTMbl, XapaKTepH3YIOLIH-
ecsi IOCTelleHHO HapacTalolied MOUIHOCTBIO YepeAyIoLlHXCS IJa-
CTOB OT MHHHMYMa A0 MakcHMyMa. MouwHOCTE PpHTMOB KoJefJiercs
or 10—15 no 40—45 M. TpaHHUb nayek ¢ MOUIHOCTbIO, H3Mepsie-
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Pic 21 TeocrpykrypHas cxema yuactka maothusi Hurypu I'SC
] — reonoryyeckufi nmHpekc 2 — HOMEp NauykH J — rpaHAua Me}AY NayYyKaMu

4 — HOMep PpHTMa § -— TOHKOCHOHCTbie KapGoHaTuble nopoabt (0 1.—04 M)

6§ — cpepliecaoncThle KapGonatisie nopoabt (04—10 M) 7 — TOACTOCJOHCTLIE
KapGosaTtHsie mnopoabl ({0—20mM u 20 M) 8 —raaBHbll nipaBoGepeXKHBIN
pa3noM 9 — 30Ha apob6aenust nopon 10— 20H1 TPEeWMHOBATOCTH B npesletax
OKOHTYpPEeHHOro y4acTka /! — TexTOoMHYecKaa TpewiuHa (HOMepH1A) 12 —
HOMEeD  TpelUMHB 13 — pnarpaMma posn A -— TpeuissopatToeTy B — Tex10
HHYECKMX DAa3pPbiBHKIX Hapywenuft & -— yroa W HanpabBjieHHe nagenuss 6 —
A3WMYT [IPOCTHPAUMS TPEUH HJAH TEKTOHN ICCKHX Pa3spLIBHLIX HapyweHufi
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Puc. 22, I'eoctpykrypumii pa3pe3 no auunt A — B—C (K cxeme 30HaJbHO-6JOYHOTO CTPOEHHS OCHOBAHNA
Hurypu I'2C)
! — reonoryveckuft HHIOERC; 2 — [PAHHLA MeXxMY TNaukaMH; J— [PaBHIa MeXNYy PHTMaMH, 4 — rpaBEHIa MeX 4y CJOAMM

Pa3sHOR MOUIHOCTH; 5-— HOMep NAaYKH;, 6 — HOMep PHTMa; 7 — TNaBHMI NpaBoGepexKHHA PpaszjioM; &8 -— HOMeDHAas TpelHBa;
9 — Kyaucoo6pa3znoe pPa3BRTHE TPEIUIHH, YCTaHOBJeHHoe, [0 — TO Ke, npelnodaraeMmoe; [/ — aANOBHAJbHEBIE OTJOMEHUH,



MO#i OT AecaTKoB Ao 100 M u OoJsee, CcoOBMAajgaldT C rCpaHHUAMK
Han0o/iee XapaKkTepHLIX PHTMOB (puc. 23).

BolpesnenHsle B CBOAHOM paspese KapOGOHATHOH Toallu (Moul-
HocTp 500 M) 42 purMa noapaspensiorcsl Ha 6 THNOB B 3aBHCHMO-
CTH OT COYeTaHHs NJacTOB B pa3pe3e PHTMOB:

I tun — npeo6aanaor naacthl H<0,4 M, pexe H=0,4—1,0nm,
cpeaHHit o6beM 6s0KoB Vang =8 am3;

2 THn — npeobnanator naactel H=0,4—1,0 M, pexe h<0,4 M,
Vsns =260 aM3;

3 Tun — paBHOe coOTHOWeHHe naacToB 1=0,4—1,0 M u h=1—
—2 M, Vans =740 am3;

4 THnm — npeobsanaor naacthl h==1—2 M, Vans =2400 am3

5 THN — npeo6aajaoT naactel £ > 0,4 M M uvacTHUHO h = 2 —
—3 M; Vang=7500 ams3,

6 THn — npeoGJagaloT naactel A = 2—3 M, OpHYEM MJIacTh
h<0,4 M orcytcTByoT, Vang =10 000 amd.

OJHHM H3 [JIABHHIX CTPYKTYPHbIX 3J€MEHTOB Ha yyacTKe NJIo-
THHBl fBJfeTca npaBobepexHblit BaGpoco-casur (pasaom III mo-
psAKa), OTHOCAWMACA K onepeHuio pernouasnpHoro Wurnpuuickoro
pasnoma (Il nopsaka), pacnonoxenHoro B 1 xM 3anajHee naH-
Horo yuacrka. [1paBobepexHebifi B36poco-CABHT HMeeT cyOuHpoTHoe
NpoOCTHPAHHE C NajeHHeM Ha lor nox yraom 75—80°, amnantyna
cMeitlenns B naate 70—80 M u no Beptukaau nopsgka 70—100 w,
AJuHa ero npesbiaer | KM, MOUHOCTL 30HBI cMecTHTens 2—9 M.
AToT pasnoM AENHT MAacCHB OCHOBAHHSA NJIOTHHB Ha [Ba CTDYK-
TYPHO-TEKTOHHYECKHX 6/0Ka: 10XKHBIA 6JIOK A (npHnoAHATEHIH) H ce-
BepHbill 670K DB (onyulesHblil). MeHee KpynHble TEKTOHHYECKHE Ha-
pyweuns [V—VI nopsakos: Mexx@opMalHOHHbIE H MeXMJacTOBble
CPBIBbi M CHBHrH 1o HanaactoBanuio (NeNe [—20), a rtaxxke no-
JOrOHAKJOHHble 30Hbl YYalleHHBIX TPEUIHH OTPBIBA, pa3BHTHIE Ky-
aucoobpasHo Mexay pHTMamu naactoB, Ha yuactke BbiaeseHbl
6 cuCTeM TpeIHH:

| — Tpewunp cKOJA, a3uMyT mpoctupanua AIl=25-—50° nazne-
yde Ha IOB, yroa nazenns Y[1=55—65°

2 — Tpewnnbl orpeiBa, All = 295—35°, nagenne na C3—CB,
YI1=50—-80%

3 — tpewHHpr  orpbiBa, AIl = 290—350°, nanenue na 03,
YIT=20—60°;

4 — tpewnnsl oTpuiBa, All=20-—-90°, nagenue na C—C3,
YI1=15—50%

5 — rpewtunn ckosa, All=2345—360° nanenne na CB, ¥II =
= 50—65°;

6 — Tpewuubl ckosaa, AIl=60—80° nagenue na IOB, YII=
=60—80°.

B 30Hax npHpa3peBHOrO KJAHBAXa TEKTOHHYECKHX HapyuleHHH
TPeulHHb BCEX CHCTEM yuallleHbl, HCKaXKeHbl 110 CBOEMy 3aJIeraHuio
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Puc. 23. Mamenenue MOLIHOCTH
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¥ NPUOTKPBITHL., B 3TiX 30HaX OTMeYalOTCA Npouecchl ROJOMHTH3A-
IIHH B H3BeCTHSKAaX H pPa3NOJOMHYHBAHHA B JOJOMHTAX, CJel-
CTBHEM Yero sipjsieTcsi NPUCYTCTBHE B I[10JIOCTAX TpellMH KapGoHaT-
HOH W IOJIOMHTOBOH MYKH, 0COOEHHO CHJIbHO Pa3BHTOH B 30HE mJa-
CTOBLIX cMelleHHH u cpuiBoB NeNe [7—20 B 6soke A, BOAU3M mpa-
BoOepexHoro pasJjoma. 30Ha ApoOJeHHs [0CAeLHEro J0CTHraer
MotHocTH 17 M, a 30Ha onepeHus — go 100 M ¢ KaX»a0# CTOPOHBL.
3ona papobG/eHHA TeKTOHHUecKMX Hapylenuit IV-—VI nopsanxos
nmeer MouiHoeTh 0,1—2,0 M. DoabwinuctBo MexKPOpMaUHOHHBIX I
MeXIJ1acToBblXx cMmeweHuit (62%) oTBeuacT KOHTAKTaM MaJoOMOLL-
HblX (MeHee 0,4 M) H MOULHbLIX IIAKETOB NJaCTOB COCEJHHUX DHTMOB.

Bce 3TH 0COOEHHOCTH reoJsIOrHYeCKOro CTPOEHHA Ipefolnpeje-
JSIOT 3aKOHOMEpPHOCTH Pa3BHTH MEJKHX TEKTOHHYECKHX TpeUllH,
onpeaeNsIoUNX HEOJHOPOAHOCTb H aHH30TPOINHIO MacCHBa MO BO-
JIOTIPOHHLLAeMOCTH.

CeyeHHe MaccHBa MOHOKJIHHAJIbHOH CTPYKTYpbl Ha JAHHOM pas-
pese uMeer Ayroo6pa3Hyio Qopmy, Mo3TOMy TrpaHHlUpl Nadexk nJa-
CTOB Ha HEM JIMEIOT najeHue B CTOPOHY GOPTOB AOJHHDL, BbIPHCOBLL™
Bas JIOXHYKO AHTHKJHHAJb HECKOJbKO acHMMETPHUHOA (OopMbl B
CBAAI3H C NPOJOJbHON YHAyAsinHeH (meperH6OM MMJacTOB) I0XKHOIO
Kpblyla AeficTBHTeJIbHOIT aHTHKJIHHAJHN,

flocaenoBaTeABUOCTL YueTa 0COGEHHOCTEH reoJIOFHYecKOro
CTPOEHHA MACCHBA MPH COCTABJAEGHHH MOAE/AH BOAONPOHULAEMOCTH

[Ipn cpaBHMTeNbHO OrpaHHYEHHOM 4YMCJe onpefesieHuil HHTEp-
BaJIbHBIX 3HaueHMil Bosonpouuunaemocty (300 3maueHuit) CTATHCTH-
yeckas o6paboTka 3THX AAHHBIX C YueTOM reoMop(oJIOrHYeCKHUX H
o6beMHbIX TeHeTHUeCKHX 3JeMeHTOB MaccuBa (puc. 10) nokasana
CYULeCTBEHHOe pa3jiHyHe BOJONPOHHULILAEMOCTH BOJIM3H NpaBobepex-
HOTO pa3J/oMma, B 30HaX TeKTOHH4YecKHX Hapyueru# IV—VI nopsaa-
KOB H DHTMOB pa3HbIX THNOB. DTO pasjifuHe NOCTHraeT ABYX-—Tpex
nopsiako (puc. 24). Ilpn stom obpauviaer Ha ceOsi BHIMaHue 3a-
MeTHOe CHH)XeHHe BOAOMNPOHHLAEMOCTH PHTMOB C MOLLIHBIMH nJja-
CTaMH H3BECTHSKOB [0 CPaBHEHHIO C PUTMaMH, CJOMKEHHBIMH TOH-
KHMI{ JacTaMH Tex XK€ MOopoj, oTMeyaeMoe I BCeX TJyOHH OnbIT-
HbIX HHTEpPBAaJOB HarHeranuii. DTa oco6eHHOCTb yKa3biBaeT Ha pas-
BHTHE TPCULIIHOBATOCTH B 30HaX KOHTAKTOB pHTMOB, BbI3BaHHOC
CMellleHHAMH 110 HanJacTOBAHHIO MOUIHBIX [JAcTOB 1O IaKeTaM
TOHKHX I1J1aCTOB.

[TocsesoBaTesbHOCT,  METOANUYECKHX 3TafnoB  HHTepHperaln
MOXKHO NIPOCJeAHTHL Ha YeThipex BapuaHTax OJHOrQ W TOrO Ke pas-
pesa no ayre apouHo#t naoruuel Murypu I'9C. 3Tn BapHaHTh OT-
pax<aloT pa3NHYHYyI0O CTeNeHb JAeTaJbHOCTH YyuyeTra OCOOGeHHOCTeN
re0JIOTHYeCKOr0 CTPOEHHS] MacCHBa M BJAHSHHUS Ha MOPOALI Npoliec-
COB BBIBETPHBAHHA W Pa3rpy3KH eCTeCTBEHHBbIX HamnpsKeHu.

Bapuaur [ (puc. 25) yuuTbIBaeT npu HHTepnpeTauHH TOJbKO
BJIHSHHE NpPOUECCOB BbIBETPHBAHHA M Pa3rpy3ky Ha BOAOINPOHHUA-
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eMocib MacchBa. Muteprnossiuusi GpakTHUeCKHX 3HAueHHH ¢ M CHs-
ThIX ¢ rpadukoB g(h) (puc. 12, «maccuB B pesomM») cnocobom H3o0-
JMHMH C rpajauiiell BeJHUliHb ¢ B OJMH NOPAAOK BBHISIBUJA pas3Bll-
THEe IOJIOTOHAKJOHHbBIX 30H NOBbILIEHHOH BOJLONPOHHUAEMOCTH, NpH-
MEPHO COTrJIaCHBIX C pesabedOoM JAHEBHOI NOBEPXHOCTH H YacTHYHO
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Puc. 24, CBsA3b BOLONPOHHLAEMOCTH (g) H3BECTHUSKOB OCHOBAaMilsSt
Murypu I'9C ¢ xapakTepHCTHKAMH HX CTPYWTYpHI

@ —CBfI3b ¢ C COZepXXaHHeM MAaJOMOLIHLIX NJACTOB H3BECTHAKA B PHTMHTHON

Tonute (B %), 6 — cBsi3b § CO CpepHeft MOU(HOCTbIO TJNacToB pHTMa (0—2,0 m);

8 — cBaAab ¢- ¢ troaMu (I—VI) purmos; 2 — pacnpepesiedne 3uadeunt g 8

[ — TeKTOHHYeCKMe HapYIIeHHA; 2 — MeJKue TpeulHdpl H TEKTOHHUECKHe Hapy-
uleyHs, 3 — MeJiKHe TPeUlHHbl B MacCHBe, BHe TEKTOHHYECKHX 30H

COBMAJalOUIHX C TMOJOrOHAKJOHHBIMH 30HaMH TpPellMH OTPbIBa
IV cucremsbr. [ToayuyeHHublit pas3pe3 XxapakTepCH [Jisi 30HaJbHO-CJO-
HCTHIX YMPOULEHHLIX MOJeJNed BOAONPOHHLAEMOCTH, HanboJiee 4acTo
BCTPeYaloOUIHXCA B HpaKTHKe HHXKEHEPHO-reoJlorHueckorp o60cHO-
BAHUS NIPOEKTOB MJOTHH HA CKAJbHLIX OCHOBAHHSIX.

Bapuaut Il (puc. 26) yuuTBIBaeT npH HHTEpPnpeTalHH TOJBKO
NOBLILIEHHYIO BOJONPOHIILAEMOCTh TEKTOHHUEGCKHX HapylueHii H
JHLWb YaCTHYHO BJIHSIHHE INIPOLECCOB BLIBETPHBAHHA M Pasrpys3kH
nopoa. ITosyueHnHast npy cOBJIIOACHIH NPaBHJA HHTEPNOJSALHH CXeMa
BOJIOTIPOHHLEEMOCTH $IBHO JIPOTHBOPEYHT BapHaHty I. BBuay npe-
HMYUECTBeHHOro pasBHUTHS B AAHHOM MacCHBEe TEKTOHHYECKHX CMe-
UleHM# 1O HANJAAaCTOBAHHIO, CBSI3aHHAf ¢ HMUMH MOBBIUIEHHAA BOJO-
npoHHuaeMocTh o6prHcoBana (B BIAC II30MIHUA 3HaueHHi g) KoH-
TYPbl 2THX 30H, a TaKKe NOJOTOHAKJOHHBIX 30H yYalleHHOf TpeLlH-
HoBatoct III—IV cucrem.

Bapuanr HI (puc. 27) o6obuiaer Bapuantsl I u II, orpaxasn
Gojiee CJOXKHYIO KapTHHY HEOLHOPOAHOCTH BOAOMPOHHIAEMOCTIL.
ORHOBPEMEHHO OH CBHAETEJbCTBYET O JOKaJbHBIX YCAOKHEHHAX
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Puc. 25. ®parmentT MOAeNH BOAONPOHHIAEMOCTH CKaJbHOrO MaccHBa. BapnaRT I — uHTepmperauus ¢ yueTOM BJHAHHS NpPO-
1eCCOB PA3rPy3KH H BHBETPHBAHHSN

1 — nuTonoro-cTpaTerpadHUe KHe NauKkH ® TODE3OHTH PixksHero sena (K), nssectmsikd (IV—wu) u nonomutm (IV—n); 2 — rpadHuusl nauex;
3 — rpaBEQn TOPDHSOETOB XOJOMHBTOB; 4 -— KOHTYPH JOJOMHTR3aRHH; 5 — TEKTOHHYECKHe Bapymenus V—VII popsiakos; 6 — THNOB PHTMOB NO MOIY-
BOCTR NJIaCTOB NOPOA; 7 — npapoGepexknbli B3Gpoco-cABRT 111 nopsiaka; 8 — TeKTOHWuecKre Hapymenusn V—VII nopsaxon:

a — Ne 8 — MexxGbOpManHOHHKA cpwB V nopaaxa; 6—1, 2, 5, 6, 9, 10, 11, 12, 15, 16, 17, 18, 19, 20 — casuru no maacroBanuio VI—VII nopag-
KoB;, 8 — 4, 7, 8a, 13, 14 — nosnoOromakjcHANE TEKTORHYECKHe CMeEIeHHs MO TpemHEe OTPhWBa VII nopsaka; 9 — HRATepRanW ONPOGOBAHHA YIrojb-
HMX BO;ONOTJOWeBMA  (nf/MHA); JO — H3OAMEMM BORODpOBEBLaecMocT (¢ —0,01; 0,1; 1,0; 10; 100 n/MuE),
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PHCYHKA H30JHHHA ¢ BOJIH3M CKBaXXHH ¢ AaHHBIMH ONBITHO-(DHJLT-
pauHoHHBIX paboT. MexXAy CKBa)XMHaMH PpHCYHOK H30JHHHE ¢
ynpoulaercs B CBA3H C Te€M, 4TO CPEeARHE 3HAuyeHNfA ¢, CHATHIE C
rpadukoB g(h), €CTeCTBEHHO, He OTpPaXalT JOKaJbHble HEOLHO-
POJLHOCTH PHTMOB H3BeCTHRKOB. B cayuae yuera rpanuy 42 pur-
MOB, BbIACJCHHLIX [IDH TOCJAOHHLIM 1I3yYeHHH CBOAHOLO JHTOJOrO-
CTPATHrpaHUCCKOro paspesa, MOXHO JAeTasJH3HpPoBaTh MO BOJO-
NPOHHUAEMOCTH NPOCTPAHCTBO MEXAY CKBaXXHHaMH, OnHpasice Ha
LEeTalbHYI0 TeOCTPYKTYPHYI0 cxemy. OaHaxo, Kak NpaBHJO, TaKas
HeTaJH3alis oKa3blBaeTcsl M3NHIIHEH, a AJS NpaKTHUYeCKMX 3afay
MOJe/IHPOBAHHS H pPacuyeTOB MOXKeT OblTb HCNOJb30BaH paspe3 BO-
JLONpPOHHILAEMOCTH C YKDYNHEHHBIMH 3JIEMEHTaMH HEOJHOPOAHOCTH
(Bapuant 1V, puc. 28). Ilpu cocraBnennu storo BapuHaHTa o6f3a-
TeJNLHO ydacTHe, HapfAldy ¢ HHXKEHepaMH-Te0JIOraMH, M'MAPOTEeXHHKOB
M CIeLHajHCTOB, NPOBOASALLHX 3KCHepPHMEHTasbHble (HJIbLTPALHOH-
Hble HCCJ/Ie0BaHHSl METOAOM MOJENHPOBAHHA.

$parMenT MOAENH BOAONPORHUAEMOCTH OCHOBAHHA NJAOTHHbI
Crpbtiickoro ruapoyana

Fuapoysen npoektHpyetrcss Ha p. CTpoiit B 30He passurus Kap-
NaTCKOro TeppHreHHOro GJHlia BepxHeMesoBoro Bospacra. OcHo-
BaHHE THAPOY3Ja CJOXKEHO MNepec]aHBalolUMHCA NeCYaHHKAMi1 H
apruJJIMTaMH, B MeHblileil CTeNeHH aJleBDOJHTAMH M TpaBeJ/IMTaMH.
Jas aToro palioHa xapakTepHO pa3BHTHE TaK Ha3blBaeMblXx CKubo-
BbIX CTPYKTYPHBIX (OpPM, OOYCJOBJIEHHBIX CHCTeMOfI B36pOCOB H
HAJBHIOB pAa3HBIX MOPSAAKOB H CONPSXKEHHBIX C HHMH COPOCOB H
cABHroB. B paspese (aniia BbAENSAIOTCS TPH THNA Mauek cJjara-
IOIHX HX NOPOA:

1) ¢ npeobsafaHueM NeCYaHHKOB (CpeAHHE 3HaA4YeHHe ¢, B HH-
TepsaJje raybuH ot 5 go 100 M cuuxaiores or 0,3 go 0,01 n/mun);

2) ¢ npeobnagaHHeM aprHJJHTOB (COOTBETCTBYIOILHE ¢, CHH-
xkawtes or 1,8 no 0,02 n/Mun);

3) ¢ npHMepHO pPaBHOMEepHLIM YepeaoBaHHeM MecYaHHKOB H ap-

THJLIHTOB (cooTBeTcTBylOLHE ¢, CHHXatotes  oT 5,0 no
0,023 n/mMun).

B 30Hax TEKTOHHYECKHX HapyLIeHHII H MeJKHX CKJaj0K BOJO-
NPOHHILAEMOCTh Tex >Ke nopoa nosuiwaercs Ha 1,0—1,5 nopsnka
BeJiHuKMH. KMcxoas H3 yCcTaHOBJEHHbIX 3aKOHOMEPHOCTEH H3MeHEeHHS
BOLONPOHHILAEMOCTH C I'AYGHHOH H ONHpasicb Ha CPaBHHTEJNLHO He-
60JiblIOe YyHCJO MNOHHTEPBANbHBIX HAarHeTaHHH BOAbl B CKBa)XXHHBI
(okoso 140 onbiTOB), 6Bl COCTaBJeH pa3pe3 MO OCH MNJOTHHH B
nokasaTensx Bojonporuuaemoctd (puc. 29). [lpu cocraBieHHH
3TOr0 paspesa HCNOJb30BaHbl TaKXe AaHHble ceHCcMOpa3BelKH, IIO-
3BOJIIBIIHE pACYJEHHTb pa3pe3 Ha MOA30HB PAa3JIHUHOIO BJHAHHSA
BLIBETPHBAHIIA H Pasrpy3KkH NMOPOL B MacCCHBE.
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$parmMeHT MOAEAH BOAONPOHALAEMOCTH OCHOBAHMS TAOTHHBL
Kpacnosipckoit I'3C

OcxoBaHue naoTunbl KpacHosipckoit I'DC ciokeHO rpaHUTaMH
UlyMuXHHCKOrO HHTPY3HBHOIO KOMILJIEKCa, BHITAHYTOrOo B IIHPOT-
HOM HanpaBJeHHM H NpPeACTABJEHHOTO ABYMSI CTPYKTYDHLIMH pas-
HOBMAHOCTSIMH, Pa3/IHYAIOWHMIICA N0 KPYMHOCTH 3epHa. MeJsxosep-
HHCTble TPAHNTHl CJAaralT GOJNBUWIYI0 YacTb OCHOBAaHHS B pycie H
NpaBoOepeXXHOM TNPHMBIKaHIH, CPeAHe3ePHHCTHIE PPAHHTHL PA3BUTHI
B JIEBO{1 yacTH pycsa M JeBoOepeXXHOM INpPHMBIKaHHH. I'paHuTH
IpOpPBaHbl CepHell MarMaTHYEeCKHX KHJ B OCHOBHOM ceBepoO-3amnap-
HOTO NpPOCTHPAaHHUS ¢ KpyThiM nazeHneM. OHM NpencTaBJeHBl HHB-
€KUHSIMH CHEHHMTOB, BOT€3HTOB H NOPQHUPHUTOB. BOJBLUIHHCTBO KOH-
TaKTOB JXHJIbHBIX TeJ C BMELIAIOLWIHMH HX TPAHHTAMH COPBaHbl TEK-
TOHMYECKUMH HapYLIEHHSMH pasHHX NOPALKOB THna c6poCOo-CABH-
rOB, OPHEHTHPOBAHHBIMH NPHMEPHO MapaJljiesIbHO XXMUJbHBIM TeJsaM.
HaunGosee kpynHoe TexkToHHuyeckoe Hapyuiesne IV nopsinka, mepe-
cekaiowjee OJHHY p. EHHCeH NOA OCTPBIM YIVIOM K OCH MJOTHHSI,
HMeHyeTcs [JIAaBHOH TEKTOHHYECKOH 30HOH.

B MmacciBe OCHOBaHHS BBIJEJEHBl CJEAYIOIHE CTPYKTYPHO-MeT-
POJIOrHYECKHE 3JIeMEeHThI:

1. CI1Ib Me/nKO3epHHCTHIX TPAHHTOB BHE 30H BJIMSHMS TEKTOHH-
YeCKHX HapYLIEeHHH.

2. CI1b cpeane3epHHCTLIX I'DaHHTOB BHE 30H BJHSHHS TEXTOHH-
YeCKHX HapyLIeHHH.

3. KOHTaKTH KM/ nMopdHUpHTA H CHEHHTA.

4. Yuacrok IIT — Mexnay rnaBHOIl ICKTOHHUYECKOH 30HOI 1 rpyn-
Nno# NOP(PUPHTOBHIX XKHJL.

5. I'maBHasg TeKTOHHYECKAss 30HA — NMPHPa3pLIBHBI KJHBAXK.

6. Yuactoxk II Mexay riaBHOH TEKTOHHUYECKOH 30HOH H CHEHH-
TOBOH JKHJIOH.

7. Yuactok IV —Kro-sanagHasg yacTb TPYHNbl noppHPHTOBBIX
KU

8. Yuactok | — ceBepo-BocTOUHEE CHEHHTOBON YKHJHL.

Crarucruueckass o6pa6orka rpadukoB g(h) NPHMEHHTENbHO K
YKa3aHHBIM  THIAM  CTPYKTYPHO-TETPOJOTHYECKHX  3JeMEHTOB
(puc. 12,0) cBHIETEeNbCTBYET O CHJIBHOH BOLOMNDPOHHIIAEMOCTH TJaB-
HOH TeKTOHMYEeCKOH 30HBl H KOHTAKTOB KUJ MOP(OUPHTOB, BOresu-
TOB H 0COOEHHO CHEHHTOB. BJHsiHHE TEKTOHWUECKHX HapYIIEHHH H
XKHJBHBIX TeJ CKa3aJioch H Ha MOBLIUIEHHOH BOAONPOHHIIAEMOCTH
rpaHuToB o6oux BupoB. Xapaxrep KpuBwix ¢(h) (puc. 12,0) Bni-
SIBUJI 3HAUHTEJbHYI0O MOLIHOCTb NMOA30Hb «DB» — cusbHOro BAHSIHHA
pasrpy3ku u BbiBeTpuBadua (mopsaka 40—65 M), ¢ BomonpoHHLua-
€MOCTbIO B AECATKH — COTHH JIUTPOB B MHMHYTY Ha yyacTKax rJaB-
HOH TEKTOHHYECKOH 30HbI H CHEHHTOBOH KHJABL. aa ocTanbHbIX ya-
creft MaccuBa ans Tex xe raybud (40—65 M) 3HaueHus g=1—
—10 n/mun; ray6xke (B udreppase 65—100 M) —g=0,1—
1 n/mun.
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Ykasanuble 0COGEHHOCTH pacnpefeseHHst BOAONPOHHLAEMOCTH
norpe6oBa iy NMpHMEHEHHA VIJOTHAOUIEH LEeMEHTAUHH OCHOBaHUA
Ha raybuny no 40 M, a B 30He IJIaBHOTO TEKTOHHYECKOro Hapyuie-
HHA H riay6:xe,

WHTepnperauust pe3yJbTaToB ONbITHO-GUABTPAUHOHHLIX pPaloT
BHISIBHJIA HAJHYHE NPHOTKPBHITBIX TPeWHH MJacTOBON OTACALHOCTH
MOUTH Ha BCIO ray6uHy passeaxn (zo 100 m), npuuem B 30He BJIN-
SIHMS TJI2aBHOTO TEKTOHHYeCKOoro Hapyuwennss Ha raybune 30—40 m
snavennsa ¢==100—200 n/muu. Ilpn BcKpbiTHII KOTJOBaHa obHapy-
JKCHBI TOJIOTHE TPeUlHHbl [1J1aCTOBOH OTAeJbHOCTH C LUHPHHOH pac-
KpLITHSA, H3MepsieMOil caHTHMeTpaMli. B moapycsoBoil uacTi no-
JUHBl TaKHe NPHOTKPLITbIE TPEIUHHb MJAACTOBOH OTAEJbHOCTH He-
PEAKO OKa3blBaJHCh XOPOWIO NPOMBITHIMH 6C3 3amoJiHITeNsl B Blide
MesKo3eMa, XxapakTepHoro AJst 60PTOB NOJIHHBIL.

Xapakrep (UABTPALHOHHON HEOAHOPOAHOCTH CKaJIbHOTO OrHO-
Bauua Kpacuosipckoit '29C orpaxken Ha paspese 110 OCH MJOTHHBI
(puc. 30). Ha 3TOM pHCYHKE 3HAKOM «BN» OTMeueHbl XXHJbl BOTe-
3HTOB M NOP(QUPHUTOB, a 3HAKOM «C»— XKHJa CHeHHTa. [laHHbI} pa3-
pes TMOATBep:KJaaeT TAy0OKoe 3ajeraHue OTHOCHTEJIBHOTO BOMO-
ynopa, YCJOBHO npuuumaemoro no nsoamunuu ¢g==0,0!1 n/mMun, xo-
TOPLIE NpH peasn30BAHHOU rayOuHe pa3seiku nopsaka 100 m B
psile clyuaeB He JOCTHTHYT. DTO MOKA3hbIBaeT, YTO MPOTHBOQHIbT-
pamHOHHAst LeMeHTaujioHHas 3aBeca na raybuny mnopsgka 70 ™
HMeeT XapaKTep BHCsIueH, XOTH, KaK TNOKasaJ OMNbLIT 3IKCmayarta-
iy Kpacuosipckoit I'SC, n saBasgercs aocTatoyHo 3¢dexTHBHOM.

[IpuBeneHHBEIe BBIIUE (PparMeHTH MoOAeJsefl BOLONPOHHLAeMOCTH
CKaJibHBIX MAaCCHBOB KaK OCHOBAHHH IJIOTHH HJIIIOCTPHPYIOT BO3-
MOXXHOCTL JOCTATOYHO MOAPOOHOH XapaKTePHCTHKH HX (QHIABTPaUll-
OHHO# HeojgHOpoaHocTH, HeobxomuMo oTMeTHTb, YTO AJS HCCJIENO-
BaHH{ Ha MOZLEJAX, HCIOJb3YeMbIX TNMPH NPOEKTHPOBAHBHH MOJX3EM-
HOTO KOHTYpa MNJAOTHH, TpeGyeTcst He TOJbKO COCTAaBJEHHE NOLOOHBIX
paspe3oB (Kak NOMEPEYHBIX, TaK M NPOLOJbHBIX O OTHOLUEHHIO K
JOJHHE peKH), HO Il IOTOPH3OHTHBIE CPe3bl HA Pa3/iHyHbIX OTMET-
kax. Ha ocHOBe 3THX MaTepHasOB BO3IMOYKHO TOCTPOEHIIE IPOCTPAH-
CTBEHHbIX (DH3HYECKHX MOJesNeH BOAONPOHHILAEMOCTH, OXBaTLIBAlO-
KX B [JIAHE He TOJbKO OCHOBaHue, Ho i ofJjacTh 006M0AHOI
GuapTpaunn B 60pTaxX AOJHHBI PEKIl.

[TomHmMo nNpHBEZEHHBIX BbLIe pa3pe30B BOJONPOHHILAEMOCTH,
npumepsl pasanunbix noaxonos (CAO Iiaponpoexra n BHHHUTI a)
K cxeMaTH3auHuy AJst ORHOro u Toro xc obbpexkra (YapBaxchas
I'SC), paspe3bl u cpe3bl BOJAONPOHHLACMOCTH CKaJbHBIX OCHOB:HHII
(Casino-Illymenckags I'2C n KoHCTaHTHHOBCKIIT THApOY3eJd) TpPH-
Bejcunl B Ilpuaoxenun 3, rae o6Cy»<AaloTCsl BONPOCH O MyTSX CO-
CpeAoTOYCHHOH QHIbTPAUlKM M 30HaX BO3MOXHOI cyddo3nn.

63



nNPHJIOIEHHIA

Ipunsosicenne 1

YCJOBHA ®HJABTPALHH B CKAJTbHBIX MACCHBAX
JlBHXKeHHe NOA3eMHBX BOA B CKaJbHBIX MACcCHBAX

QOuIBTPALHOHHBIMH HCCJEJOBAHHAMH CKaJIbHBIX MAaCCHBOB YCTa-
HoBJsieHo [36, 51, 56 u Ap.] caeaymoouiee:

— B OoJblIHHCTBE cJay4yaeB (HJAbTpAlHsA B TpPELIMHORATHIX
ChaJbHLIX MAacCHBaxX COOTBETCTBYET JAMHHApPHOMYy peXHMY;

— B 3aBHCHMOCTH OT reoOMeTpHH NPOCTPAHCTBEHHOH CeTH Tpe-
HIHH, WEePOXOBATOCTH HX CTEHOK M OT AefiCTBYIOULEr0 HanopHOro
rpajnenta BCTPEYalOTCA Chydyal TypOYJEHTHOTO peXKHMa,

— KPHTHYECKHH HANOPHBbIH IPafHeHT, NPH KOTOPOM INPOHCXOAHT
H3MeHeHHe peXHMa MOTOKa B CKaJbHbIX NOPOAAX, ONpefessiercs
dopmysoii (1.3);

— J1JI1 OLUEHKH BJHSAHHA LIEPOXOBAaTOCTH CTEHOK TPELLHH Ha
THApaBJHUECKOE CONPOTHBJIEHHE DEKOMEHAYeTCSl HCMOJb30BATEH ABA
napamerpa (A # B), cOOTBeTCTBEHHO AJA JaMHHAapHOrO H TypOy-
JIGHTHOTO PexXXHMOB (puabTpatuyu (raba. 1-1).

Tabauya 1-1
KnaccHduKanua TPEWHH MO CTeMeHu wepPoXOBATOCTH WX cTeHoK [51]
Mopdonori- FiapapiHyechHe napamerpul
YeCKU# IePOXOBATOCTH, CM
Xapamepucmxa WIePOXOBATOCTH napamMeTp
mepoxosa-
TOCTH A l B
[TpakTHYeCKH [JIAJKHE CTEHKH 1,004 0,02 0,03
Masass u1epOX0BaTOCTh 1,004—1,02 | 0,02—0,1 0,03—0,068
[ToHnKeHHas LepOXOBAaTOCTh 1,02—1,05 0,1—0,25 |0,068—0,42
CpeHsis L1€pOX0OBATOCTD 1,06—1,1 0,25—0,5 0,42—1,7
[ToBblLIeHHAA LIEPOXOBATOCTD 1,1—-1.2 0,5-1,0 1,7—6.,8
BhIcOKas 1epoXOBaTOCTh 6ousee 1,2 Gosee 1,0 Goxnee 6,8

T'uapasauyeckHe CONPOTHBAEHHS YCTRHOBHBIUEMYCS ABHIKEHHIO BOAM
B tpetunnax (no B. H. )XKuseuxosy)

Ha OCHOBaHHH rpajHeHT-CKOPOCTHBIX XapaKTepHCTHK
(puc. 1-1), noayyeHHbIX NMPH H3yyeHHH npouecca GUALTPAUKH BOAH
B TpellHHaX C Pa3JH4YHBIM pacKpbiTHeM & H pDasHOH LepoXoBa-
TOCTBIO HX CTEHOK, YCTaHOBJIGHO, YTO CPEAHHE CKOPOCTH IBHXKEHHS
BOJBl B TPEIUHHAX
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NpH JJAMHHAPHOM pexume
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Un = {50 1 ARy (1.1)
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Puc. 1-1. TpanHenT-cKOPOCTHble XapPaKTePUCTHKH TOTOKA BOLbI

B TpellHHaX ¢ UIEPOXOBAaTHIMH cTenkaMh (oGpasel; H3 GeroHa Ha

rpanuTHOM welHe kpymHocTsio 15—20 Mun), npy A= [l cM o
B =805 cm. Temneparypa Boan 20°C (no B. H. )Kiaenkosy)

TAK HA3bIBACMOrO KDHTHUECKOIO» €rO 3HAYEHIA JNaMHHapHbIH pe-
XKHM CDABHHTENLHO OLICTPO CMEHAeTCA TYpOyJECHTHBIM. Bupaxe-
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HHS KPHTHYECKHX rpaaf{eHTa Hanopa M CKOPOCTH TeYeHHS BOAnl B
TpeliHHe cJelyIollHe:

o (1 + Afp)s
= 1,44-10 YT B (1.3)
- 3 1+ A
1,2-103.L -‘——V1+wa (1.4)

M3 (1.3) caeayer, uto npi yBeJHYEHHH DPACKPLITHA OYCHb TOHKHX
TpelwHH, A Kotopbix napamerpet A U B mHoro 6osblie 6, KPHTH-
YeCKHH rpajHeHT OLICTPO yMEeHbLIAeTCsl, NPaKTHYeCKH 0OPaTHO IIpo-
MOPUHOHAALHO UYETBEPTOM CTeneHH packpuiTHa Tpeutitnnl. CooTBeT-
CTBEHHO, KpHTHYecKoe yHca0o PefiHosbaca

N L S _O_ifl/L)
Re, = 90 = oy o = 600 225 (1)

XapakTep naMeHeHH Re, B 3aBHCHMOCTH OT THAPaBJIHUECKOrO fa-
pameTpa uepoxosartoctd A no-

Rey Ka3aH Ha pHC. 1-2.

2 I'mnpaBanyeckHe  napamert-
N pol A H B TpeulHbl MOXHO
‘g/(w- OfipeAeJIHTh N0 ABYM TOYKAM HA
,§ éwm IpaiHeHT-CKODOCTHOH  Xapakre-
& DHCTHKeE:

‘WA B 00JlacTH JlaMHHApHOro pe-
R KHUMa
8 _gwJ N
y W \q 8 ~faw A=150, 0=
g i 8= 9s5¢
R i gw Jy

NS = lqo. - _1 8:
g é‘,__qa,%m,\ (12\0 Vg ) (16)

g 44 48 {2 16 Acw B obaactH TypOyJeHTHOro

//‘/joalfzwem/a NAPRMETD UEDD- pexuma.

Aodamocn cresox mpeyusst J
B = 100g3 ~v—’2 — 8 =
T

Puc 1-2 Tpaduxyn H3aMeHenHsa kpu-
THYecKoro uucaa Pejinoabaa 1071o-
K3 BOAH B TPElHHE B 3aBHCHMOCTH :( _ 1)3' (1.7)
OT FHAPAaBJHYECKOrQ NapameTpa lue-
pPOXPBATOCTH €e CTeHOK (NpH fy =
=20°C) (mo B. H )Kuacuxosy) B 3akapcToBaHHBIX NOPOAAX

TypOyJIeHTHOEe [BHXKEHHE 4YacTo
pa3BHBaeTcsi NpH HeGOJbIIMX rpafHedTax Hanmopa. s cBOGOAMBIX

MOTOKOB BOAbI H BOJ/IH3H MOAOLLIBbI 30Hbl a3palUH 3aKaPCTOBaHHLIX
nopoa M AJS «MOABEUIEHHBLIX» 3aKapCTOBAHHBLIX TOPH3OHTOB Xapak-
TepHO TypOYJEeHTHOe ABIDKEHIE

B cka/bHbIX TPeUlHHOBATBHIX AOPOAAX C TPeluHHaMH pPa3JIHYyHOro
PACKPBITHA 1l NPOBOANMOCTHI NEPEXO] OT JNAMHHADHOIO peXuMa K
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TypOyJIeHTHOMY TNOCTENeHHBIl, Tak Kak TypOyJieHTHOe ABHMKESHHE
pa3BHBAeTCs CHauana B TPelHHAXx ¢ OOJbUIMM DaCKPBITHEM.

Y nopoi ¢ OAHHAKOBHIMH mMapaMeTpaMH TpeIUHH Mepexoj OT
O/LHOTO pexHMa K Jpyromy Moxer ObITh pe3kuM 0e3 Bblpa)KeHHOIl
[IPOMEXYTOYHOH 3aBUCHMOCTH. B npupoae mnozobHble NOPOAH
BcTpeyalotesl peako. K HHM MOryT ObiTh OTHECEHBI HEKOTOpbIe OC-
HOoBHble 3G ¢Yy3UBL uyeTBepTHYHOro BoO3pacra, 6asajbThl M 3aKap-
CTOBaHHblEe NOPOAbl C HE3anOJHEeHHbIMH KapCTOBBIMH KaHaJaMH.

Yeaosus cydpo3uu poiXJaoro M, CBA3HOr0 3amoJHHTENs
noaoCTel TPEMHBH M Kapcra

EcrecTBeHHBI#i HJH npeo6pa3oBaHHBIH B pe3yabTaTe CTPOH-
TeJbCTBA (UABTPALUHOHHBIH [OTOK, BO3XEHCTBYA Ha 3aMOJHHTENb
TPellUH HWJH APYrHX NYCTOT, MOXKeT, ¢ OAHOH CTOPOHBI, Pa3MBITh,
pacTBOPHTb, BBHIHECTH €ro Ha MNOBEPXHOCTb MJIH NepepacnpefesuTh
B TpeuHHOBaTO#i cpese MaccuBa. C APyroif CTOPOHBI, He3aNmOJTHEH-
HBIE TOJIOCTH MOTYT ObITh 3aKOJIbMATHPOBAHbI IIPUBHECEHHBIM H3BHE
NMeCYaBO-TJIMHUHCTBIM MaTepHaJioM HJAH «3aJIeYCHbI» BbLIMABIIHMH H3
pacTBopa MHHEPaJbHbLIMH HOBOOOPa303aHUAMM.

CilefcTBHEM MEPEYHCIEHHBIX B3aHMOMNPOTHBOMOJOMHBLIX MPOLEC-
coB—CcyhdOo3uu ¥ KOJbMATAUHH, PAcCTBOpPEHHS H BHIMAAEHHS M3
pacTBOpPOB 0CaAKOB, B CKaJibHbIX MacCHBaX MOI'yT ObITb CyLIEeCTBEH-
Hble H3MeHeHUs ycaoBuii ¢uabTpauud. B sToM nnaHe ocoCeHHo
gosiblioe 3HaueHHe umeeT cydgpdo3us PHXJOro H CBA3HOIrO MHHEPAJb-
HOrO 3aroJIHHTeNs TPeLiHH, NMOCKOJbKY 3TOT MpPOLECC, B OTJHYHE
OT pacTBOPEHHs, MOXeT NPOHCXOLHTb AOBOJBHO OBICTPO.

YcnoBHA BO3HHKHOBeHUS] cy(hdo3nyu onpepessioTcss HaJlHuHeM
COOTBEeTCTBYIOUHX (H3UKO-MeXaHHYECKHX, XMMHUECKHX H THApaB-
JuYeckHX (axkTopos. K nepBbiM H3 HHX OTHOCATCA (PH3HKO-Mexa-
HHYeCKHe M XMMHUYeCKHe CBOHCTBA 3amoJiHHTeJeH, KOTOpble BO MHO-
roM 3aBHCAT OT TeHe3uca MaTepHaJ/a, 3aloJIHAILLero TPEeLWHHBl U
ApyrHe NyCTOTHI.

PHALTPAUMOHHO-NPOYHOCTHBIE THNbI 3aNOJHHTeJel
M B32HMOCBA3b MX C I'EHE3HCOM
M JPYTHMH NPHPOLHBLIMH KOMMOHEHTAMH

Co6CTBEHHO MHHEpaJbHbIH 3aM0JHHTENb C TOYKH 3PEHHS BOLO-
YCTOHYMBOCTH H (DHALTPALHOHHON NPOYHOCTH MOXHO pa3fejHTE Ha
JBe OCHOBHble I'pyIINbI.

1. 3anosHuresnb, UEMEHTHPYIOU(HHA IOPOAY HACTOJIbKO, UTO
MPaKTHYECKH TpEelLlHHa 3aJieUHBAeTC [MOJHOCTBIO pPABHONDPOYHBLIM
MaTepHasoM. [IpuMepoM Takoro 3alOJHHTEJS ABJASIOTCS KHJBl Mar-
MUTHYECKHX NODPOA, NErMarHTOBLIe, ANJHTOBble H T. N. B JIOGHIX
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BMellalWHX HX [NOPOLAX, METAacOMaTHYeCKHE XHJbHblE 00pa3oBa-
HHs, HanpuMep, Ka/AbllHTOBbIC XKHJIbI B H3BECTHAKAX M T. 1.

2. 3anosHHTeNAb, He UEMEHTHPYIOUIHH NOpPOAy B 30HE TpEUHH.
K TakuM 3anOoNHUTENAM OTHOCATCS HEKOTOPhle NOPOABI TEKTQHHYE-
CKOro MPOHCXOXKJAEHHA, KOPOYKH pasHbIX MHHEpaJoB-NpOAYyKTOB
BLIBETDHBAHHR THNA JKEJe3HCTbIX H MapraHleBblX COeJHHEHHH,
NPHBHECEHHBIH DBLIXJBIH MaTepHas aJJIOBHAJbLHO-AEOBHANBLHOTO
HJIH aJIJIIOBHAJILHOTO MPOHCXOXKAEHHS, KOTOpbIfi B pa3HOH CTeleHH
3aKyrnopHBaeT NOJOCTH OTKPLITBIX TPeUIHH, B TOH HJAH HHOH Mepe
NpensTCTBYA ABHIKEHHIO MO HHUM BOJBIL.

PacnpocTpanense OTAEJbHbIX THNOB 3allOJHUTEJNEH HaXOMHTCH
B 3aBHCHMOCTH OT UeJOro psijfa reoJOrvdeckHX, reoMopdosoruye-
CKHX, THAPOreo/IOrHYeCKHX H KAHNMaTHyeckHx ¢axrtopos. B rabdm. 1-2
COCTABJEHHOH Ha TIeHeTHYECKOH OCHOBE, 3aNOJIHHTeJNH TpeUIHH H
KapCTOBBIX MOJIOCTEH KJAacCHOHUHPOBAHB 1O HX (QHAbTPALHOHHOMH
TIPOUHOCTH.

C 3TOH TOYKH 3peHHsi Ccpeau LEeMEHTHPYIOLIHX 3alloJHHTeNeH
BBIAEJSAIOTCA CHJbHO- H cJaB0BOAOPACTBOPHMbIE, BOAOHEPACTBOPH-
Mble ¥ TEPMOHEYCTOHUHBBHIC, a HeleMEHTHPYIOUIHe paccMaTpHBa-
IOTCA KaK NOTEeHUHANbHO CHOCOOHBIE K MexaHHyeckoil cyddosuu.
[lanee naubosiee yacTo BCTpevyaeMble reHeTHUECKHE pPa3HOCTH 3a-
NMOJIHHTEJIE TPYNNUPYIOTCA B Ipelesax BbIJEJEHHBIX THIOB, YyKa-
3bIBalOTCH HaubOJee pacnpoCTpaHeHHbBIE COCTABbl NMOPOA, CTENeHb
OAHOPOAHOCTH, OTpa}alTCi B3aHMOCBA3H C 30HaJbHO-G6JIOYHHIM
CTpOEHHeM MacCHBa, 30HaMH BBIBeTPHBAHHA, reoMopQoJiorue,
KJAHMATOM Il THAPOreoJIOrHuUeCKHMI ycnoBuAMY [IpuBOIHTCA Kauye-
CTBEHHass OUEHKa cY()(}O3ZHOHHOH YCTOHUHBOCTH.

Ons oueHkH ¢(HAbTPAUHOHHOH NPOYHOCTH MaTepHasa NpakKTH-
yeckoe 3HaueHHe HMeeT rpynna noTeHuHaNsbHo CyP(O3HOHHBIX He-
LeMeHTHPYIOUIHX MopoAy 3anonanuTteseit. Jas Hux xapakTepHsl clie-
JYIOliHe B3aHMMOCBSI3H C PAa3J/HYHBIMH NPHPOAHBLIMH YCJOBHSIMH H
CTpOEHHEM CKaJbHbiX MacCCHBOB.

B3aumocBsisH ¢ 30HAALHO-6/I0YHBIM CTPOEHHEM, BhIpa’Kalo-
IIHMCS B NMPEHMYLUEeCTBEHHOM PAa3BHTHH 3THX 3alOJIHHTeNell B 30-
Hax TeKTOHHYECKHX HapyuleHiil U B MeHbUIEH CTENeHH B MeJKHX
TpellHHaX B 3aBHCHMOCTH OT CTeMeHH PAaCKPBITHA MOJOCTeH B MOA-
30HaX pa3rpy3KH eCcTEeCTBEHHbIX HamnpsxXKeHHH H (PH3HKO-XHMHYe-
CKoro BbIBeTpHBaHHA. KosbMaTa)< TpellHH HMeEeT MeCTO B OCHOB-
HoM B mnol3oHax A u. DB, B MeHblieli cTeneHH —B noa3cHe B u
NpaKTHYECKH OTCYTCTBYET B YCJOBHO COXPaHHBIX NMOPOAax NMOR30HBI
I'. B 30Hax TeKTOHHYECKHX HapylUIeHHH KOJbMAaTa) NOA30H CMECTH-
TeJd NepeTepThiM MaTepHaJOM NpojoJXKaeTes H B nonsoHe [, Tak
KaK ero pa3BHTHe OrpaHHYHBAeTCs pa3MepaMH CaMOro TEeKTOHHYe-
CKOI'0 HapyllieHHs.

B3auMocBsizan ¢ reoMop®doJsIOTHeH Bbipa)kaloTcsi B Xapakxrepe
pacrnpoCTPaHEHHS PAa3JHYHBIX TEHETHYECKHX THIOB INPHBHECEHHBIX
H3BHE PBLIXJbIX H CBA3HbLIX FPYHTOB 3alOJIHHTEJE€H NPeHMYLleCTBEH-
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HO K COOTBETCTBYIOILHM 3JeMeHTaM penbeda. Tak, AeNIOBHHA mpH-
ypoueH K CKJOHAM, a//llOBHH—K pycJaM DeK H Teppacam LOJHH,
3JI0BHH — K BOAOpa3sfesaM, UOKOJbHBIM TeppacaM M JIOJOTHM
CKJIOHaM, NpOJiIOBHaJbHble 3aMOJHHTENH CBS3aHbl C KOHycam
BLIHOCA TOPHBIX PeK Ha paBHHHAX NpeAropHH H T. n. IIprypouen-
HOCTH 30JI0BBIX 3anoJsiHuTejiefi K ¢opmam peabeda He HabJoaa-
eTcs, Tak KaK OHM, paccenBascCh B BO3JyX€, PACNpOCTPaAHATCA MO
CYLLEeCTBY NOBCEMECTHO.

ITpoHuKHOBeHHE 3amOJIHHTEJeil Da3HOro reHe3Hnca, IOCTENEHHO
BMbIBaeMBIX aTMoC(hepHLIMH BOJAMH MO TpPelHHAM, OTMeuyaeTcs Ha
AOBONbLHQ 3HAYHTEJbHYIO TI'JyOHHY H HEpPeAKO BCTpPEHaeTCs H IOR
pycliaMH peK.

B3aumocBsidy renesyuca 3anoJiHHTeNeH C JAPEBHHMH H COBpPeMeH-
HbIMH KJHMaTHYECKHMH NOACAMH BBLIPAXKAIOTCS AOCTATOYHO YETKO
ISl HeKOTOPbiX U3 HHMX (TabJ. 1-2).

B3auMOCBA3H ¢ THAPOre0JIOTHYECKHMH YCJOBHSMH OY€Hb CJOK-
HBl H BbLipa)<aloTCsl B NMepeHOCe BCeX BHIOB HEMEHTHPYIOUIHX H He-
1leMEeHTHPYIOUIHX I[OPOAY 3anoJHHTesell, 0OCOGEHHO TAHHHCTHIX ua-
CTHI, N0 BOAONPOBOASIIMM TpeLlHHAM NMOA3EMHBLIMH BOJaMH B BHAE
B3Beceil ¥ pacTBOpoB., HelleMeHTHpYIOUHE NOPOAy 3aMOJHHTENH
pacnpocTpaHeHpl NPEHMYUIECTBEHHO B 30He aspauuH, B MeHblleil
CTEeNEeHH B 30He KoJieGaHHi 3epKaJsia PYHTOBBIX BOJA 4 ellle MeHblue
B 30He NOJIHOTO BOJOHACHILIEHHS.

B3auMocBsi3n ¢ BOAONPOHHLAEMOCTbIO TaKXKe HeCOMHEHHBI H
CJOKHLL B pe3yJ/bTaTe MHOroo6pasus yCJOBHH BBIMbIBA H BBHIHOCA
MarepHaJsa, KOTOpPbleé YacTO NPHHHMAIOT XapaKTep HepaBHOMEpHOMH
MHUIpALIMK MEeJKHX YaCTHL, TNePeHOCHMBIX, a MeCTaMH aKKyMYJH-
pyeMblXx (HJALTPAUHOHHBIMH NOTOKaMH pa3HbIX pEeXHMOB — TypOy-
JIEHTHBIM HWJH naMuHapHbIM. CrnocoGHOCTh K cyd(do3HH HeleMeHTH-
PYIOUIHX INOpoAy 3anoJjiHuresedl B oflueM ycHJHMBaeTcs C TOBbille-
HHEeM BOAOMPOHHIAEMOCTH CKaJbHBIX MOPOA M CcTemeHH ¢Hiabrpa-
LHOHHOH HeOJHODOAHOCTH MaccHBa M CaMOro 3aloJIHHTe/]sd H olpe-
AeNAeTcss MeCTHBIMH rpaiMedTaMd H CKOPOCTAMH (QHAbTpPAUHH, &
TakKe peXHMOM GHJIbTPALHOHHOrO IIOTOKA, OCOGEHHO B MecTax,
rje [MOJIOCTH TPeWHH H KapCTOBbie MOJIOCTH 3anoJIHEeHbl DPBIXJBIM
MaTepHaJOM JNHWL 4YaCTHYHO. B 06/1acTAX Da3BHTHA MOLIHON MHO-
rojieTHeil Mep3Js0Thl, A0 006pa30BaHHA MOCJeJHeH, yCJOBHS pacnpo-
CTPaHeHHsi HEUEMEHTHPYIoLlero NOpPOAY 3aNoJHHTels, a TakKxKe
OXapaKTePH30BaHHble BbIUe B3aMMOCBA3M aHaJOrMUHBI BBILIEH3J0-
xeHHpIM. O6pasoBaHne u (opMma BHINOJHEHHS TpPEUHH JbAOM B
YC/IOBHAAX CE30HHOH HMJH MHOroJieTHeH Mep3JIOThl YCJAOXKHSeT HJH
npekpaulaer (puaAbTpauHio Boabt. OfHAKO B CJlyyae CTPOHTENbCTBA
MOANOPHBIX THIPOTEXHHUCCKHX COOPYXKEHHIlI MO cXeMe OTTauBaHH
BONPOCH OUEHKH BO3MOXKHOCTH Cy(p{O3HH MHHEpPaJbHOI0 HeleMeH-
THPYIOUIEr0 NOPOAY 3amOJHHTENS MOTYT W HOJMHLEL paccMaTpH-
BaTbCsl O TOH e CHCTeMe, YTO H B paiioHaxX, CBOGOAHBIX OT MHO-
roJsieTHe#d Mep3JIOTH.
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TaxuM 06pa3oM, H3yueHHe NPOHCXOKAEHHS 3aNOoJHHTeJeH IIo-
JIOCTEH TPEUIHH M 3HAaHHE HX B3aHMOCBfA3eH ¢ KOMIJNEKCOM NPHPOA-
HBIX YCJIOBHH [al0OT OCHOBY A/ KOJHYECTBEHHOrO H3Y4eHHs OOLIHX H
YaCTHBIX MNPH3HAKOB CcyP(O3HMOHHOCTH 3aNOJHHTENEeH TpPEUlHH H
ADYTLHX NYCTOT B CKaNbHLIX MacCHBAX.

OcHoBHble BHABLI MexaHHYeCKON cYhdO3UH M KPHTEPHH OLEHKH
OHILTPALMOHHOH NPOYHOCTH 3aR0NHHTENEH NOAOCTER H TPEWHH

dakropbl, BAHAIOLIMe Ha BO3HUKHOBeHHe cydhdo3uu, MHOroob-
pasibl, OpHaKo ee pa3BHUTHC npeaycMmarpiiBaeT ABAa 00f3aTeNbHBIX
HEOTBEMJIEMbIX YCJOBHA: Haquude GdUAbTPAllMM H MaTepHana, Ko-

TOpBIl  MOXET  nNoABeprarthes
Buiocy.  [loatoMy  rnaBHbiMH
(hakTopaMH,  BJHAIOIKUMM HA

nporpecc cyPpdo3uu, sBAKIOTCA:
TPELHHOBATOCTb, KaBEPHORHOCTD
¥ Apyras myCTOTHOCTb, a HMeH-
HO yacToTa Tpel[HH, UIHpHHA H

NPOTAXKEHHOCTh HX TN0JOCTeH,
pa3BeTBJIEHHOCTb, MOpoJorus
CTEHOK TpELIHH, CTeNeHb HX
3aNI0JIHEHHA M T. I, a TakKxe
X NpOCTPaHCTBEHHOE pac-
N0JIOXKEeHHE no OTHOILEHN IO
K (QHJIBTPALHOHHOMY  TIOTOKY.

Bausine nepeuyncs]eHHBIX 0CO-
6eHHOCTEH W mapaMerpoB Tpe-
IWHHOBATOCTH  Ha pasBHTHE
cy@@o3un cKa3biBaeTcsd He He-
MOCPeLCTBEHHO, a uYepe3 (HJbT-
pauMOHHble M THAPABJIHYECKHE
napameTphl.

B uenom, nauboJjee onacHol-
MH B cyp¢dosHouuoMm OTHOUIe-

1-3. Cxemn
MeXaHHUecKoM
exaabuEx Maccreax (no B, H. Kuneu-

Pic.
BH/I0B

NPOSIBACHHA  LICCTH
cyddosun B

HHH CYHTAIOTCS  TIPOTSKEHHbBIE
TPELIHHbl, PACKPLITHIE B [e3Yib-
Tare

NpoLECccOB pasrpyskH H

BLIBETPHBAHHSA, OpPHEHTHDOBAH-
Hble N0 TEYEHHIO PeKH 1M MOj OCTPBIM YIJIOM K HEMY, NMPOXOAs-
e B CKaJlbHOM OCHOBaHHH H3 BepxHero Obeda MJIOTHHB B
HHXKHHH.

Haubonee obochHoBannoil xaaccHpuKaumeli BHJIOB MexaH4ye-
CKO# cy(}(Oo3HH B 3aMONHHTENAX TPelUHH W KapcTOBBIX NYyCIOT
CKaJIbHbIX MaccHBOB gBaseTcsi kaaccupukauus B. H. JKuaenknsa
[20, 656). B 3aBucumocTH OT HanpasJeHHS (GHALTPaUHOHHOTO NO-
TOK& NO OTHOLUEHHIO K HaNpaBJIEHHIO TPELIHH Bbiaeasiorcs 6 BuIOB

cyddosnn (puc. 1-3).
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Cxema | — cayuait npospieHus suytpenneli cydpdosun B Ma-
Tepuane ApoOJeHHS, 3aNOJHAIOIEM TeKTOHHUeCKOe HapyllieHHe B
CKaJbHOM MacCHBE, NpHU HanpaBJeHHH QHAbTPALHOHHOrO NOTOKAE MO-
nepeKk OpOCTHPAHHA 3TOro HapyuUleHHS.

Cxema [I —10 Ke, HO NpH HanpaBJeHUH QHILTPALHOHHOrO MO-
TOKa BAOJIb HApYLIEHHS,

Cxema IlI — cayyait BHeliHell cyddo3nn MeaKo3epHHCTOro 3a-
TIOJIHMTEJA TPEUIHHLI B BHAE NOBEPXHOCTHOTO ero pa3MbiBa QUALT-
PallHOHHBIM NOTOKOM B OTKPBITOH LIEAH MEXIY NOBEPXHOCTLIO 3a-
MOJIHUTES W CTEeHKOH BMellalomed TpeliHHpl (HanpuMep, cayudaii
pa3MbiBa 3aMoJiHUTENs TPeliuHsl GOPTOBOrO OTHOPA).

Cxema IV — caydait 60KOBOro pa3mblBa MeJKO3EPHHCTOrO 3a-
TIIOJIHHTEJIS HJHM TJHHHCTOrO NPOCJAOHKa B YCTbe ONEPAIOUIHX ero
OTKPHITHIX TPellMH (HanpuMep, cJyyau pa3MbiBa TJIMHHCTBIX TIPO-
CJI0EK B TPELUHHOBATHIX M3BECTHSKAX, NECYaHHKAX H T. [.).

Cxema V — caydaii 3pO3HOHHOrO pa3sMblBa CTEHOK HOJBIX Tpe-
UIHH B CJ1a00CUEMEHTHPOBAHHBIX TIOJYCKaJAbHBIX TIOPOAAX.

Cxema VI— cayyaih BbINaBJAMBAHHUS M3 KDPYIHOH TpELUHHBH! 3a-
NOJIHUTEJS,, HAXOASUIErocd B TEKYUYEnJacTHYHOM COCTOSHHH.

B cBolo ouyepeib B 3aBHCHMOCTH OT MeXaHHUYECKOrO cocTaBa
3aMOJIHHTENIS,, ero OJHOPONHOCTH, COPTHPOBAHHOCTH H CJOHCTOCTH

[1-1)e [1-11) & (1-11)

X% e 0327 K Ooo0 2
s cg % L% ;)O' 071 °°Oq g-° cl 228
5\LY 67 Bt 0 Ooooo &
N/ . ZO” o ?6:._.."_..0..:-'00.0-: QOO OCQQ
§ ?0 M P9 iN3:Os. T’O':" > &
' \Q < FYLH] C Zol 9/ o
5? s Y0, Q 6 Q’ O%/ TP SR N
SRy SO, /\0,3< 9528%10 229

Puc, 1-4. CxeMmpl Tpex pasHOBHAHOCTE!l BHyTperHeit cyhdosuu
sanoauutens (no B. H. uneuxkosny)

(I—I1)a — ofwmasa BHYTpeHHAR cyddoaHsT B OLHODOLHOM MO KOMIOHOBKe

aepeu sanosHurteste tpewun; (I—I11)6 — mecrtuas cyddoaus BHYTPH OJHO-

poasoro nJjacra sanoduutens; (I—I11)6 — KOHTAKTHbLIA pPazMLIB MesKO3ep-
HHCTOTO NPONJacTKa B CJAOHCTOM 3aNo/iHMTene

Ans 1 u 11 Bunos Mexanuueckofi cy(pgosin — BHyTPEHHETO BLIMHIBA
YaCTHI,  3amOJIHMTEJs, BbieJsieTcS TPH ee  pasHOBHAHOCTH
(puc. 1-4):

(I—11), a— opnoBpeMeHHbBI BLIMBIB YaCTHI, 1O BCEMY MpoOMNJia-
CTKy MaTepHana, 3al0JHSIOLEro TPeLHHY, NPOHCXOLMT NPH Ha-
JIMYHH PasHOPOLHOrO MO MEXaHHYECKOMY COCTaBy M OJHOPOMHOIO
10 KOMIOHOBKE 3€peH 3aNOJHHTENS;

(I—I1), 6 — BbIMBIB CO CTODOHBI KOHTaKTa 6oJiee MeJKO3epHH-
CTOTO MaTepHana C NepeMelueHHEeM YaCTHL B NpPomJacToK ¢ GoJee
KPYNIHO3EPHUCTBIM COCTABOM, NPOHCXOAMT B CJlyyae HaJHUMsl ABYX
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KOHTAKTHPYIOLIHX NPOMJAACTKOB 3aMOJHHTENR, PA3HOPOAHLIX MO Mé-
XaHHYECKOMY COCTAaBY;

(I-111), 8— npoaosnbHbBIL Pa3MbiB CIOHCTO-HEQLHOPOLHOTO 3a-
MOJIHUTEJSA: MeJKO3eDHHCTLIA MPONJACTOK 3alOJHHUTENS pa3MbiBa-
eTCsi B MECTe €ro COonpsiKeHHs c Oojiee KPYMHO3EPHHCTHIM MNpoO-
N1aCTKOM, B KOTOPOM TNPOXOAHT TypOyJeHTHBIN (QUAbTPaLHOHHDI
OTOK.

B cOOTBeTCTBHM ¢ nNepeuHC/]EeHHbIMH BHAAMH H Da3HOBHAHO-
CTAMH cyddo3nu npH oueHke cyP(O3HOHHOH YCTOHYHMBOCTH 3amoJ-
HHTeJIeHl TPelUlHH NMpeAbSBJAAIOTCA OonpeAeseHHble TpeGoBaHusa [56]
K HX (H3HKO-MeXaHHYEeCKHM XapaKTePHCTHKaM H K TIHApaBJuye-
CKHM napamerpaM (HanOpPHHIM T'paJHeHTaM H CKODOCTSIM JBHKe-
HHS BOARI).

Heo6xonumbim yciiosiiem BHyTpenHel cyddosun (puc. 1-4) ss-
JSIeTC BO3MOJKHOCTh MepeMelleHHS MeJKHX YacTHL B MOPOBHX
KaHajlax MaTepHaJ/a 3anoOJIHHTENs, YTO MOXKET ObITh BbIpaXKEHO He-
paBeHCTBOM

d}3<d0, (18)

rie dy — pasMep BBIHOCHMBIX YacTHL; dp— AMaMeTp mop, NpH 3Ha-
YeHHH KPHTHYECKOro rpajHeHTAa, BbipaKeHHOro HepaBeHCTBOM [56]:

1,1.103 fxv\2 /14 0,29x2 \2

Jep =+ gded (7) (1—0,29—12)’ (1.9)
rae g-— ycKopeHne CBOOOAHOIO HaleHHs; (p — NONPAaBOUYHBIA KO3(-
GHUHEHT, yyuThIBatOW Kl GOpMy NOpOBOro KaHnana, pasHulii or 0,35

a0 0,95 B 3aBHCIHIMOCTH OT OKaTaHHOCTH MaTepHasa; x — 6espas-
MepHbIH KO3 HHUHEHT, paBHLLl:

4
x=1571 . (1.10)

M

B pesyabraTe BHyTpeHHel cyddo3nn 3anojiHHTENb CUHTaeTcs
cydPO3OHHO YCTOHUMBLIM, eCnM CyMMapHOe colepiKaHHe B HeM
YaCTHI[ ¢ pa3MepaMH, MEHBIIHMH dy, COCTABJAET NO Macce He 60-
Jgee 59.

Has pasunosupsoctn (I—II), 6 mectHol cyddo3un AOMONHH-
TEeJbHbLIM KpDHTEPDHEM YCTOﬁ‘{HBOCTH marepuana 34ano0JiHHTE A #ABJA-

€TCqa yCJOBHE
doc<dron, (1.11)

TAe dy.— AHaMerp nop ckKenera; dsom — AHAMETD MeJKO3eMa, CO-
craBasioilero B Macce zanoaunrenast 70%.

B stom caydae mecTHas cyddo3us ObICTPO 3aTyXaeT BO Bpe-
MeHH, H TO3TOMY He NpPeACTaBJ/IfeT OMaCHOCTH.

KoHrakTtHblii pa3Mbi (I—II) u III nMeer xapakTep 3po3uH H
MPOABNAETCH JHLIL NPU TYypOyau3auvn QHAbTPAUMOHHOTO MNOTOKA
B KPYNHO3€PHKCTOM npomniacTke. [T03TOMy KOHTAKTHHI pasMbiB Oy-
LEeT OTCYTCTBOBATDb, €CJI CKOPOCTh (YHJAbTPAUHH B 3TOM IpOiiacTKe
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He NPEBLICHT KPHTHYECKOro ee 3HA4YeHHA, BHIYHCJIEHHOrO IO xbop-
myJe [56]:
30vn *2 1
Up = edy 1—0,29x2 ( -12)

rjge 7 -— NOPHCTOCTb 3aMOJHHTES.

Kax caenyer ua (1.12), 3uauenne vyp yBEJHYHBAETCH C YMEHb-
LIeHHeM AHaMeTpa nop do.

PacueTHoe 3HaueHHe KPHTHYECKOTrO rpajHeHTa Hanopa B Kpyll-
HO3ePHHCTOM MpPOIJIACTKe NMPHHHMAETCA PaBHBIM

0,0025 cm?
JKP:T. (113)

IV Bux cyddosnn — GOKOBOH pa3MbiB MEJIKO3E€PHHCTOrO 3anoJi-
HHTENd B YCTbSX ONEpPSIOIHX Pa3joM OTKPBLITHIX TPELIMH, BO3IMO-
XeH JHb npH TYpOyJAH3auHH (QHALTPAUHOHHOrO TOTOKA B STHX
TpewhHax. KpurepHamu storo BHAa cyddo3uu SBASIOTCA BeJsiH-
YHHB KPHTHYECKHX TrpPaJHEHTOB H KDHTHUECKHX CKODOCTel, ompe-
nenseMblx no dopMmyaam [56]:

_ W2 (b 4 A
S = 14410t S04 (1.14)
vp=12103 o (1.15)

@uabTpaUHOHHAS NPOYHOCTh MEJKO3ePHHCTOrO 3aMOJIHUTENst H
PIHHHCTBIX NPOCJOEK 110 OTHOLIEHHI0O K OOKOBOMYy pasMBIBY B
YCTBSX TPEUHH C pPacKpuiTHem & obecrneuuBaeTcsi NpH JIOGHIX 3HA-
YEeHUAX rpagueHTa Hanopa, €cJiv B 3aMoJlHHTeJie HMeloTCH paBHO-
MepHO pacnpeje/ieHHbie IO pa3MepaM 4YacTHUb KpynHee 26, mpo-
LUEHTHOe COJepKaHHe KOTOPbIX B LEeJOM AOJKHO ObITh He HHXe 5O
ONEpSIOUIHX TPEeUHH, BbIPAaXKEHHOI'O B MHJJIHMETPAX.

V BHI — 3PO3HOHHBIH Pa3MblB CTEHOK TpELIHH B MAacCHBE, Xa-
pakTepeH AJs CKalbHBIX [OPOJ C UHTEHCHBHO BbIPaXKEHHOH KaiiMoil
BHIBETPHBAHHA H AJA C/1a6OCLeMEeHTHPOBAHHBLIX MOPOJ, HampHmep,
IJIST MecYaHHKOB Ha CJIHHHCTOM HJIH H3BECTKOBHCTOM UEMeHTe.

SpO3HOHHBI  pa3MbiB  CTEHOK  He  INPOH30fileT,  ecJH

vp<I M/c 11 Rex>1 MIla,

rie U;p— CKOPOCTb [BHXKEHHS! BOAbl B TPeWHHE; Rex — POYHOCTD
BOJOHACLILLCHHOR BMellalollleli NMOPOALI Ha OCCBOE CXaTHe.

V1 Bug cyddosun — GUALTPAUNOHHBIT BBHINOP TJHHHCTOIO 3a-
TIOJIHHTENIT B YCTbSIX BMEILAIOWIHX TPELHH ONpPEjCHAsOT, COMOCTaB-
Jifie NPOrHO3MpyeMble rpaiHeHThl Hanopa B HanpaBJeHHH YCTbS
TPEWHHBl ¢ KPHTHUECKHM, MPH KOTOPOM MpOH30iiAeT Bbinop [56]:

2,5R fu
jB:——l% (1.16); Rp=0,1exp ! (1‘17)
— O

The y, —OObeMHasi Macca BHNOPa; Rp— RoJroBpeMeHHas Npou-
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HOCTb Ha pa3spulB 3anoauurens, MIla; ey — kosdbduunent nopu-
CTOCTH MeJ/IK03eMa; g; — KO3(P@HUUHEHT NMOPHUCTOCTH MeJKOo3emMa Ha
FpaHHLe ero TeKy4ecTil

W3 paccmorpenHbix BuaoB cydpdo3nd B NpakTHKE yalue BLEro
serpedatores I, 11 u IV ee Buaw. OfHako ciefyeT HMETb B BHAY,
yTo pa3paboranHas KJaacCHPHKAUHA BUAOB cy(P¢o3Hd ABAAETCA
ynpouleHHOH. Ee Ha3HaueHHe MPU3BAHO NAaThb CXEMATHUECKYH OC-
HOBY [JIf1 OLEHKH (HJAbTPALHOHHON NpPOYHOCTH  3aNOJIHHTEIEeH.
[IpuponHoe ke H Ha/OXKEHHOe TeXHHUeCKoe MHOroofpasue B3aHMO-
JEHCTBUSR THAPA3AHYECKHX CXEM C XapakKTepoM TPEUIHHOBATOCTH I
pasJHUYHOH KOMMOHOBKOH, COCTaBOM MarTepiiajsa 3afoJiHHTeNas 1pe-
UHH H APYTHX NYCTOT TPYAHO OXBaTHTb KaKOH-JIHOO CxeMOii.

Kpome Ttoro, cyddosns npeacraBiser coboil CACKHBIE DPa3BH-
BawouiHiicA BO BpeMeHH [IpoLecc, COCTOSAWHH M3 psAa CTajHH, Ie-
pexoJAllHX O4HA B APYIYIO, YacTO BKJAKYAIOWHA BCe MEePEeUHC/IeH-
Hble ee BmAbl. [loaToMy B mnpaxkTuHke, NpH OUeHKe cydhHO3UOHHOH
YCTOHYHBOCTH 3allOJIHNTEJ]A TPEWHH WJIl KapCTOBBIX MYCTOT, HeOO-
XOAHM HHAHBHAYAJbHbII MNOAXOA C OpPHEHTAUHEH Ha HHXKEHEePHO-
reoJioryyeckie ocOOCHHOCTH, NMPHCYHIHE AAHHOMY CKaJBHOMY OCHO-
BAHHIO, a TaKXe ¢ YYeTOM JAHHaMHKH cy(QQPOo3HOHHOro npouecca.

Hpunoocenne 2

METOA bl UBYYEHHSA BOAONMPOHHUHAEMOCTH
CKAJIbHBIX OCHOBAHHWH MJIOTHH

CyliecTBYIOT KOCBEHHbBIE ¥ NpsSiMbie METOABI M3yUeHHst BOLONPO-
HHUAeMOCTH CKaJlbHbIX OCHOBaHH{, NOC/JeAHHe, B CBOW OUEDEelb,
BKJIO4aloT B ce6s noJieBble U J1ab0OpaTOpPHbIE METOABI.

K KOCBEHHBIM METOAAM OTHOCATCS METOAB! NpPeABapHTeNbliOH
Ka4yecTBEHHOH HJsH KoJauuyecTBeHHOH ([lpuaoxkenune 1) OlEHKH BO-
LONPOHHLIAEMOCTH Ha OCHOBAaHHMHM JAHHLBIX O FeOJIOTHUYECKOM CTpoe-
HUH Y4YacTKa, B TOM uucje O fnapaMerpax TPeuluHOBaTOCTH, O pe-
KiMe OypeHHs M NPOMBIBKH, AewH@PHpoOBaHus a3pOdOTOCHHMKOB
H aHajJK3a CYLECTBYIOLIHMX B3auMOCBsi3efl MeXAy BOJONpOHHLAe-
MOCTBIO M NPHPOAHBLIMH 3JeMeHTaMH Janawadra, a TaKKe METOA
SKCTPAnOALHH MapaMeTpoB NPOHHIIAEMOCTH H3YUYCHHBIX CKAJbHbIX
OCHOBAaHH — aHaJIOroB.

KocBennbie MeTOAbl NPHMEHHMbl Ha NEPBBIX CTAAMIX U3bICKAHUH,
a Takx<e HCNOJBb3YIOTCA AJA lle/leHanpaBs/JeyHOro pa3MelieHust onet-
TOB MNPH JaJbHeillleM H3Yy4eHHH (GHAbTPALHOHHBIX CBOHCTB CKaJb-
HblX OCHOBaHHWH Ha 0oJjiee MO3QHHX 3Tarax NPOEKTHPOBAHHA.

[IpsiMble MeTOAbl H3yuYeHHs] BOAOMNPOHHLAEMOCTH CKaJbHBIX HO-
poA BKJIOHAIOT B €6 noJsesble H Ja6opaTOpHBIE OMNBITH, € IO-
MOULbIO KOTOPbIX HENOCPEACTBEHHO TNOAYyYalT (PHABTPALHOHHDIE
napaMeTrpel CKaJbHOTO OCHOBAHHA, CJIOXKEHHOro TOH HJIH HHOH
NOPOAROIH.
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HanGosee npeacraBuTenbHLIMM ABASIOTCS  [OJieBble  METOAH
onpefenenyuss (QUAbTPALHOHHBLIX NAapaMeTpoB, TaK KaK MPOBOAATCA
B eCTECTBEHHBIX YCJOBHAX CJOXKHOTO NPHPOAHOrO KOMIJIeKca, KoTo-
poiit npu n1a0OPATOPHBIX HCOBITAHHAX H3-3a MHOrO(axkTOPHOCTH CO-
3/laTb HEBO3MOXHO.

IlepeyeHL OCHOBHBIX BH/0B CHbITHO-(HJIBTPALHOHHEIX METOHOB,
MCIIO/Ib3YEMBIX MPH H3Y4YEeHHH (QHABTPALHOHHBIX CBOHCTB CKAaJbHbIX
OCHOBaHMH, HX NpHMEHeHHe, YCJOBHA NPOBEAEHHS ONBLITOB, NOJyYa-
eMble napaMmeTpel npuBeaenbt B Taba. 2-1. Taba. 2-2 copgep-
KHT PEKOMEHAAlUHU N0 OPHEHTHPOBOYHLIM OOBEMaM ONbITHHIX TiJ-
poreoJiorHuyeckux paloT Ha pas/IMYHBIX CTAZHAX INPOEKTHPOBAYMS.

MeroanKa npoBeeHHS TPaAHUHOHHBIX OMNBITHO-QHALTPALHOH-
HEIX PaboT [eTa/JbHO KH3/I0XKeHa B DEKOMEHAAUKAX M HMHCTPYKUMSIX
[24, 25, 43, 52, 57 u ap.], nostoMy B AaHHONR paboTe He paccmar-
puBaercsa. KpaTkuit o630p BO3IMOMKHOCTEH reopH3HYECKHX METO010B
MpH THAPOTe0JIOTHYECKHX HCCJEI0BaHHAX NPHBOLHTCH HHXKE.

Hayuenne ruaporeosortyeckux XapakTePUCTHK CKAJbHBLIX MACCHBOB
reopHaHUeCKHMH MeTORAMK

3adauu, pewaemsie merodamu 2eopuauru

K uncay rHAPOreoJOrHHECKHX XapaKTeDHCTHK MaccHBa, ompeje-
JifleMBIX IeOMPH3HYECKHMH METOLaMH, OTHOCATCA: MOJOXKEHHE ypOB-
HSl MOJI3€MHBIX BOR, BOAOHOCHBIX 30H B MAacCHBe, MHHepaJu3allusf
BOJ, CKOPOCTb H HampaBJ/ieHlie ABHXeHHA MOR3eMHEIX BOA, 3Haue-
Husl ko3(puuHeHTa (HABTPAUHH H Y[AEJbHOIO BOJAOINOIJIOLLEH!IS.

1. Boamoscrocte onpedesenuss yposHs no03eMHbLX 800 MCTO-
laMH ceficMopas3BeKH HJH 3JIeKTpOpa3BeAKH Mo HabJloAeHHAM Ha
JHEBHON NOBePXHOCTH 3aBHCHT OT BEJHYHHB H3MEHEHHSI CKOPOCTH
pacnpocTpaHeHHs ynpyrux KojseGaHHH B NOpoAax HJAHM HX 3JIEKTPH-
4YeCKOro CONPOTHBJIEHHS INIPH Nepexoie NMOPOAbl OT COCTOSHHMS ecTe-
CTBEHHOH BJIAXKHOCTH (BHile yPOBHA NOA3EMHBIX BOA) K BOAOHA-
CHILIEHHOMY (HHXe YPOBHS MOA3e€MHBIX BO.).

3apaua MoxKeT ObiTh pellieHa ceficMopa3BeiKoH (MeTox npe-
JIOMJIEHHBIX BOJIH, MeTOA pedparipoBaHHLIX BOJIH) H 3JeKTpopas-
segkofi (B33). [Ipu atom:

a) ceficMopasBejKa 11 3JeKTpopasBejKa (NPH AOCTATOYHOH MOLL"
HOCTH BOJOHOCHOTO CJ/0Sl) YBePeHHO BBIAeJAIOT YPOBEeHb INOA3eM-
HBIX BOJL B PBIXJIBIX OTJIOXEHHAX U OnpeleasioT rayOHHY ero 3ale-
TaHHs,

6) CKaJbHBIX NOPOAAX YPOBEeHbL NOJA3EMHBIX BOJ MOMKeT OBHTh
onpepesied reodHUINYeCKUMH METOAAMM JHWbL B YCJAOBHAX CHJABHO-
MOPHCTHIX (H3BECTHSIKH, NMEeCYaHHKH) HJH INOBBILICHHO TPEUWHHOBA-
THIX NMOPOA, NMPHYEM AJIS 3JIEKTPOPa3BEAKH CYLLECTBEHHYIO POJb HI-
pPaloT HaJHYHE HJHM OTCYTCTBHE NOKPHLIBAIOUIHX OTJOXKEHHH (B cay-
Yae MOLIHOH TOJIUM DpHIXJBIX OTJOXEHHH 3ajaya He peuaercs
9JIEKTPOPa3BeJKOH), a TaKkxkKe MHHepaJH3alHA MOA3EMHLIX BOJ (B
YCJIOBHAX BBICOKOH MHHepasausauud AuddepeHuHalHs paspesa 1o
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OcHOBHble BMAB ONBITHO-QOUJABTPAUHOHHHIX Pa6OT, NMPHMEHAEMBIX NDPH H3YYEHHH

(no E. E. Kepkucy ¢

Buapt 00eTHLIX pador

Ycaosus nposefeis o108

[TpumMepnas nporoa-
XHTEAbHOCTh ONLITOB

OtkaukH npoGHble

OTKauki onbITHbIE

OTKAYKH  ONLITHO-
sxcnnya'ra [THOHHBIe

Haruetanuua
JIHBBI

Ha-

Harnetauns no
cxeMme JlioxoHa

OTKaukH-HarHeTa-
HHA

PacxopoMertpus

Haauset u wyphsl
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M3 ogHHOUHBIX CKBaXHH HAH wypdoB

M3 KycTOBBIX CKBaXHH

M3 oaMHOUYHBIX CKBaXXHH HJH WYyp¢hoB
M3 KycTOBBIX CKBaXHH

W3 oaHHOYHBIX H KYCTOBEIX CKBaXXHH

Cymmapﬂue AJ11 OAHHOYHBLIX CKBAaXHH

[TonHTEpBaNbHBIE

JlHTenbHble HArHETAHHA

B cxBaxunbl, npu aaBaeyud 1 MIla

OTKauyKa 13 ONBLITHOW CKBaXXHHB H 3a-
Kayka Bceil BOALl B NOCJOLLAIOLYIO
CKBaXHHY.
JKeaarteabHo
HOR CKBaXHHbI

H3mepenne pacxoga BoAbl, ABHXKY-
IEeAC RO CTBOAY CKBAaXHHEL Ha pa3s-
JHYHOH raiy6HHe IIpH OTKAyKax HJH
HarHeTanHax

nannuve Habaopatedn-

Hanubl B wypdel, npoHaeHHsle H3
TOPHBIX BLIPAGOTOK HAH € TOBEPXHO-
CTH

Boauo-¢gunptpa

1—7 cyr

2—10 cyr

6—24 cyt
no 30 cyr

HECKOJNbKHX

Ho

Mecauen

Ho [0 cyr; 25—
30 yac 1a 1 3ony

Ho 1—2 cyr

o

MecslieB
10 Muu
AbIH  HHTEpBAaJ,
BHJOH3MEHEeHHOH
cxeMe ~— 2-—3 4qac

0,5—2 cyr

HECKOJIbKHX

Ha KaxX-
1o

0,3—1 cyr

1—2 cyr




Tabauya 2-1

d)HJlepaLlHOHHblx ceoftcts rOpHbIX MOPOA, CJArarwmKHX CKaJbHble OCHOBAHHA

nhonoanenusmuy M. C. Kpagen)

[Toayyaembie mapamMeTpsi

Hajnayenie ONbITHLIX pa601‘

LHOHHBIE MeTOAH

Yneapubtit  geGHT, BOAONPOBOAHMOCTD,
K02 d.uHeHT GHABTPALHH, KPHTHUYe-
CKHIl rpagHeHT (NpH OTKJOHEHHAX OT
aakoHa [lapcu)

To e, HO Gosee TOuHO, H KO3bDH-
LHeHT neHCTBHTENBHOH CKOPOCTH, my-
CTOTHOCTH JJis1 Ge3HamOpHHIX BOX.

Te xe mapaMerpsl

Te xe napamerp, HO Gosiee TOUHO,
H KDHTHY4eCKHH TpaRHeHT, Napamerphl
aUH30TPONHH B OAHOPOAHBLIX MOPOAAX

Te e mapameTpbl, 4TO H DNPH ONBIT
HBIX OTKauKax

Te e mapaMeTphl, 4TO M NpH OTKay-
Kax

Ypensvusle Boponorsowedus. [as no-
POA, HACHIUEHHHX BOAOII, — ODHEHTH-
POBOYHO KO3 HIHEHT (GHAbTPALHH

Pasnuunbie napaMerpsl

Bogonorioerse

[Tapamerpei  ycTanoBuswefica GHALT-
paiiH

Pacxoan

Kosthpuunent duaprpannn

Hp}l npeaBapHTeJbHBIX HCCJEA0BaHHAX

Jnsi HernyGOKHX TrOpH3OHTOB B CTa-
AHH JleTasIbHBIX HCCAeAOBaHH{

Jas rayGoKHX ropH3OHTOB

Ilnsg  KpymHOTO  THAPOTEXHHYECKOro
CTPOHTEJILCTBA M HPpPHrauHH, nporko-
33 BOAONDHTOKOB B TOpHble Bblpa
GOTKH

Jlns  BHISICHEHHA  YCJIOBHI JQJIHTEJbHOMN
paGoThl 3KCINYaTalHOHHBIX BOLONOHH-
3UTEJIBHBIX H APYTHX CKBaKHH

Ong  rRAPOCTPOHTENLCTBA; NpHMeEHs-
I0TCSI B KOMIJIEKCE C INOHHTEepBasb-
HBIMIE HarneTaHusiMy, TPOBOJATCA RS
npexBapHTE/IbHON OLEHKH NpPHEeMHCTO-
CTH HOTVIOULAIOUWLHX CKBaXKHH

To ke, mNOBCEMECTHO NPHMEHSIOTCH

B TPELIHHOBATHIX MOPOAAX

O BbIsICHEHHS YCJAOBHH AJHTesLHON
paGoTH MOTrJIOLIAIOUIHX CKBAXHH

s BHACHeHHss  (HIBTPALHOHHOIM
NPOYHOCTH CKAJbLHOrO OCHOBaHHSA

Jas  H3yyeHHs  BOJLONPOHHIAEMOCTH
IPH HAJHYHH JIHH3, OYeHb HEOJHOPOA-
HBIX B IUlaHe MOPOA H TaJHKOB (ecTe-
CTBEHHBIX H MHCKYCCTBEHHBIX) B Mep3-
ABIX mopojiax

Ins npeaBapHTeabHOH OIEHKH BOLO-
NPOHHULAEMOCTH CJOEB H 30H NPH Hc-
CNeIOBAaHHH CJOHCTBIX H HEORHODPOA-
HbiX 1O BepPTHKaJH TOpPHHIX TIOPOA,
I TPEUIHHOBATHIX H 3aKAPCTOBAHHBIX
nopoA. YcTaHaBAMBAeT MNOJIOXKEHHE OT-
JeNbHBIX  TPEHHH H  TPelIHHOBATHIX
30H C BHICOKOH TMPOBOAHMOCTHIO, 2
TaKKe KapcToBHIX KaHanoB IlosBoas-
eT HaMeTHTb HHTeDBaJnl HarHeTaHHi
H OTKayeK, AOMOJHsSeT HOC/elHHe

g H3YYeHHs BOXONPOHHIIAEMOCTH
I0OpOJA B 30HE aspalHH

77



Biau onvitHbx pabor

Ycno3un npoBeacHHA ORLITOB

ITpumepuas npoxos-
KHTEAbHOCTL ONbITOB

Harueranua soa-
AYyXa

CoJieBble, ¢ Kpachu-
TeNAMH

PannoakTiBlbie
MEeTObI

PesicTHBHMETpHA

MecTox  NOBTOPHEIX
60KOBLIX Kapo-
TaMHBIX 30HH-
poBannit (IIBK3)
MeTton  3apsxcH-

Horo Tesa (M3T)

Temneparypuble
MeToAB  HCCaefo-
BaHHI

COlIPOTHBJICHHAM G6osiee yeTkas.

Faso-buabprpaun

Msmepenite pacxoma o AaBAeHHS BO3-
Ayxa, HarieraeMoro B 1e0O6BOAHEH-
Hple TOPOAbI Ha OMBITHBIX KycTax
Hamepenne nouitKenusa [paBAeHHs BO3-
Jlyxa, HarueTacMoro B WINYypbLl

HPH OTKAQYyKax, HarHeTaHuaAx H eCcre-
CTBEHHOM DpeIXKHME H3 KYCTOBBIX, pexKe
OAKHHOYHbBIX CKBAMHH

B cxkBa)xuyax

B o6BOAHEHHBIX ORHHOUHBIX H KYCTO-
BbIX CKBa)XMHax 1 NpH HaJHBaxX BCy-
Xile flopoAbl

B neobcakeiiibiX OAMIOUHBIX CKBaXM-
Hax, npobypelHblx ©e3 TJIHHUCTOrO
pacTBOpa HJH XOpOIIO APOMBITHIX

B oauHoukoil ckBaxHiue raybunoil no
80—100 M BckpbiBUied BOAYy He60JIb-
10 MHHepaJiH3alHH € He3Ha4YHTeJib-
HLIM CcOAepxKanHeM MeTallOBH KOJJO-
HAHOTO MaTepHaia

B oauHO4HO{I CKBa)KHHE
H3/IMBE HAH OTKayKe

IpH  camo-

6—8 uac

2—4 y4ac

Muaukartopune

B 3aBucumocty or
CKOPOCTH  HABT-
paluH

Feodusavyeckue

0,5—10 uac
2—12 uac

10—30 cyt

CeiicMopasBefKofi 3agaua MOXKeT

OblTh pelleHa NPH OTHOCHTE/NbHO HH3KHX 3HAUYEHHSX CKOPOCTH NIpO-
IOJILHBIX BOJH, XapaKTepHbIX AJs cyxoro MmaccuBa. OpHEHTHPO-
BOYHO MOXKHO CYHTaTh, YTO NPH 3HAUYEHHAX CKOPOCTH TNPOLOJBLHBIX
BOJIH B CYXOM MmaccuBe GoJee 3,5 KM/C (TeCYaHHKH H aJieBPOJIUTHI)
i1 6osee 4,5 KM/C (H3Bep:KeHHble, MeTaMop(HUeCcKHe NOPOAbl, H3-
BECTHSIKH) 3aJaya BbisiBJeHHs YyPOBHS MOA3EMHBEIX BOA B CKaJbHBIX
Mopofax ceHcMOpa3BedKOH He pellaeTcs.
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ITpodorxcenue Taba. 2-1

[MonyuaeMble mapaMeTpol

HagHayesue onsiTHbIX paGoT

s

OHHBIE METOJ/JBI

Koadduuuent ¢uabrpauny, xosdou-
IIHeHT IIb€30NPOBOAHOCTH H YJejbHOe
BOJONOLIOLIEHHE

Yaenvuas BO3AYXONPOHHILAEMOCTD
(«BOTs=1 aTu/MHH M — yCJAOBHaA Be-
JAH4yHHa HaH 1,7-10~% MIla/cM)

METOAH
KoadduuueHt RelcTBHTENbHOR CKOpO-

CTH, HanpasJieHHe cbnnb'rpauun, napa-
MeTpbl aHH3OTPOIIHH

Te XKe, UuTO M B MeEToJe C KpaclTe-
JISIMH

MeTONbl
Cxopocts M Ko3bOhHIHEHT (HABTPALHH

YaensHpllt ne6HT, KO3IGQPHIUHEHT (PUIb-
TPalHH

Kosdduinent peficTBHTENLHOR cKOPO-
CTH M HampasJjenHe GHALTPAUUH, na-
paMeTpul aHH3OTPONHUH

[ToropH3onTHHE [Je6UTHI CKBAaXKHH H
KO3 HUUeHTH QHABTPALMH

Jns H3yueHHs IIPOHHLAEMOCTH 1OPOA
B 30HE a3palHH H B TOJIHe MHOroJer-
Helt MepaJoThl

Jnn u3yyenns NpOHHUAEMOCTH B 30HE
aspauysy B TPEUHHOBATHIX I[IOpPOAaX B
KOMIJIEKCe € reO(PH3HUeCKHMH, OHILT-
pAlHOHHBIMH H T[€OTeXHHYECKHMH HC-
C/COBAHHAMH

Tlpu peTanbHBIX HCCAEROBAHUAX OCHO-
BaHHSI, OCOGEHHO B CHJBHO alH30-
TPONHBIX Mopoaax (B 3aKapCTOBAHHBIX
M TPeWHHOBATHIX MacCHBax) NpH uv>
>0,6 M/cyT, aasi cysApeHHs o cyoh-
(DO3HOHHOH YCTORYHBOCTH OCHOBAHHS
To ke, uto u Buiue npu v=05—
—1 m/cyT

IOns  pacusieHenuss HHAbTPANHOHHOTO
paspesa npu v>0,1 m/cyr

B ocuHoBHOM it onpoOOBAHHS CKaJb-
HbIX NOpPOR

Ias  peranu3amun  QHIABTPALHOHHBIX
pa3pe3oB B CKaJibHbLIX, AHH3OTPOIHLIX
nopoaax # NOJYYeHHS [RAHHBIX M5
pacuetoB (HJIbTPALHOHHOI NPOYHOCTH
CKaJIbHbIX ~ OCHOBaHHH NpH v=2—
4 m/cyr

HOas  pertannsauud  GHABTPALMOHHBIX
paspe3oB. B o0coGeHHOCTH NpH HaJH-
UMM TIPUTOKE TEPMaNbHBIX WK APYTHX
pa3HOTeMNEPATYPHLIX BOA

2. [Toucku u pasgeedka 8000HOCHbLX 30H (Tpewjurnelx 800)
B MOHOJIHTHBIX CKaJbHBIX MOpPOJAX BEAYTCS uallle BCEro pasJiuu-
HBIMH MOAH(HKAUHAMH 3JeKTPonpodHIHPOBAHHSA, 3JE€KTPO3OHAHPO-
BaHHs, eCTeCTBEHHOro noJsi, ceiicMopa3Beiku. [IpH- 3JjiekTponpodu-
JHPOBAHUM M 3JEKTPO3OHAMPOBAHHH 3a/1aUa CBOLAHTCA K BLIABJIEHHIO
B OMOPHOM TOPH3OHTE YUACTKOB TNOHHXKEHHOTO CONPOTHBJIEHHS,
Hasi ceficMopa3sBeaky -—— 3To  3ajaya BblAEJEHHS 30H TOBbILIEH-
HOH TPEIMHOBATOCTH B IIOBEPXHOCTH CKaJbHBIX MOPOA, XapaKkTepH-
3YIIIHXCA HH3KHMI 3HauyeHHSMH CKOPOCTEH pacipocTpaHEHHSA Npo-
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OpHEHTHPOBOYHLIA 06beM OMbITHLIX THAPOTEONOrHYECKHX paboT
NPH Pa3JUuHLIX THAPOT
(APOCTLIX, CAOMKHLIX, OYEHb CJOXKHBIX) —

MpeapapuresLnas cxema OcHobHas
(ctaaus 30) (npo
[Mokasarenst o6bemon pabot
o4qels
npocrule CAQAHDLIC CAGKHDIE ll]’)OCTble CAOXHbie l
YUHeno  ONBITHBIX  CKBaXKHU
ray6uHoi nopaaka 1,5/7 1—3 3—10 10 3-8 10—20
OpHeHTHPOBOYHOE  4IICI0
ONBITHBIX CKBaMHuH Ha | xm?
HCeeAYEeMOR naowany 0.4—5 5--30 30 5—15 | 20—50
OtHouienne yuCcaA3s ONBITHLIX
CKBaX¢HH K obueMy uHcay
pa3BepOYHBIX ckBaxud, % 20—40 4060 60 30—40 50—60
Cpennee paccTosinHe Mexnay
pPa3BeOYHbIMH CKBaXHHa-
MH, M 500— 2001 200— 100 100 200 100

JOAbHBIX M TMONEPEYHBIX BOJIH H BLICOKHM 3HaueHHeM 3((PEeKTHBHOIro
koappunuenra Ilyaccora (xax npasuno, 0,35 u Gosee). Merog
eCTeCTBEHHOrO 3JCKTPHYECKOro MOJS [103BOJAECT YCTAHOBHTb SOHBI
MPHTOKA BOABI K CKBAX(HHAM (30HBI [OBBILICHHOR TPEIUIHHOBATOCTH)
TIPH OTKauKax.

3 IJaekTpomerpunecKkue usmepeHus MuuHepasudayui 80del TO
ee yAeJbHOMY CONPOTHBJEHHIO, ONpeNCAAeMOMYy NP PE3HCTHBHMET-
pHH, 4acTHYHO 3aMeHSsIIOT NPOBOAIIMblE B MAacCOBOM KOJIH42CTBE
FHAPOXMMHYECKHe ananussl, Pe3ucTUBHMETPHS NpH 3TOM NPOBO-
AHTCA B BOJOeMax (03epa, PeKH, pPyubH), B CKBaXXHHaX, a Takxe
npu nabopaTopHoM apaqise npob H3 MCTOYHHKOB M cKBaXXuH. Has
pac4eTOB MHHEDAJHM3aUHH YYHTHIBAETCS TeMmrepaTtypa BOALI, B KO-
TOPOH NpOBOAMJCA 3aMmep conpotiusjeHHs. OAHAKO PE3HCTHBHMET-
pHA NPHMEHAETCA He KAK CaMOCTOATeNbHBIH MEeTod, a B KOMILJIeKce
C THAPOXHMHYECKOH CbeMKOH. EcCJH HeM3BECTEH OTHOCHTEJNBHLIH Co-
crap (KJacc M rpynna) HayuaeMOH BOJAbI, NMOPPELIHOCTb ONpejeJe-
HHS  MIHepaanl3alni  3JCKTPOMETPHUECKHM MeToAOM JOCTHraer
8—19%. Ecau ussecren, To 4—89%.
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Ta6auya 2-2

st 060CHOBAHUA NMPOEKTHPOBAHHA MAOTHH BHCOTOR Gosee 50 M
€0JJOTHYECKHX YCHOBHAX
no E. E, Kepkucy ¢ nonoaHeHusmu

MOZeab YTouHennas Mopgens
eKT) (paGoyast gokyMeHTaLHS)

_— [TpuMevanne

oueny oueHb
CAOKNbIE npocTuie | CAONKHBIC 1 cpouuble

l.IllpocTHe ycnoBuS—Hu3y-
yaeMble TOPH3OHTH NPEACTABJAEHBL OJ1-
30 510 | 20—40 50 HOPOJAHLIMH  HJIH KBA3HOAHOPOLHBIMH
NODHCTHIMH HJH paBHOMepKO-TpellHHO-
BATHIMH TNODOJAAMH, BOJONPOHKILAEMBI-

MH  RaM  CJaGOBOAONPOHHUAEMBIMH;
TEKTOHHUYECKHE  HAPYUIEHHH  OTCYT-
CTBYIOT.

2.CnoxHube ycaoBHSA—
50—-100 | 15—30 | 50-100 150 H3yyaemble TOPH3OHTH H KOMIJIEKCH
11pejicTaBJeHp! JUHCJIOUHPOBAHHBIMH,

BOZODPOHHUAEMBIMH  H  CHJIBHOBOZO-
NPOHHUAEMBIMH; TRKTOHHYECKHe Hapy-
UIeHHS C O4eHb BLICOKON BOZONPOHH-
1aCMOCTBIO OTCYTCTBYIOT.

60 40—50 | 60—70 70 3 Oyenb CNOXHBE YyCHO-
BH s — H3ydYaeMble TOJMIIH TpEACTaB-
JeHpl  pa3Hoo0pasHBIMH MOpOAaMM, B

TOM 4YHCJIE 3aKapCTOBaHHBIMH H Tpe-
HIHHOBATHIMY NOPOAAMH; TOPOALI MOTYT
6biTh CHJIbHOAHCJIOUMPOBAUHBIMH H IIe-
50 100 50 40 pEeCeyeHHBIMH HapYWeEHHSIMH C BBICOKOH
BOHOHP%HHI}HCMOCTL}O; xa_paxrepnsyxo-r-
CA KpaHHen HJIH CHJIBHOH HEONHOPOA-
HOCTDBIO TI0O BOAOHPOHHUAEMOCTH.

4. Cropocte u Hanpagienue Osuxcenus nod3emuovix 600 onpe-
nensiorcs reodH3u4ecKHMH MeTOQaMH, HCHOJIb3YIOIWKHMH MapKHpO-
BaHHE eCTeCTBEHHOrO MJH HCKYCCTBEHHOrO Xapakrepa (¢u3uueckoe
HJH XHMHUYECKOE), 2 HMEHHO:

a) MoauDHKAUHIMH MeTOXa 3apsaKeHHoro Teaa (nO OAHOM
CKBaXKHHe); B CKBaXKHHe, B O6GJAaCTH 3HAYNTEJBbHbLIX BOAOMNOTJOlLE-
HH} CO374al0T HacChIIEeHHBI pacTBOp MNOBapeHHOH CoOJH; 3aTeM,
yepe3 paBHbIE MPOMEXKYTKH BPEMEHH, CHHMAIOT Ha MOBEPXHOCTH
JUHHH paBHBIX NMOTEHIHAJOB BOKpYTr yCTbd; MO HX CMEUIEHHIO olpe-
AEJIAIOT HanpaBJeHie U CKOPOCTb NOA3EMHOTO IIOTOKA,

6) MeTOLOM eCTeCTBEHHOIro 3JIEKTDHUYECKOrO MOJfA; MPH Herjay-
00KOM 3aJieraHii BOAHOrO IOTOKa €ro HanpapjeHHe Onpeaeasercs
0 3aMepaM INOTeHLHAaJ a NoJg Ha [AHEeBHOH NOBEQXHOCTH;

4) ¢ NOMOIbIO pe3uctiBAMeTpa (HccaefOBaHHE KYCTOB CKBa-
XKHH); B ONHOH H3 CKBa)XHH KyCTa NOJACAJNUBAIOT BOAY H BHINOJ-
HAIOT DE3UCTHBHMETDHIO Yyepe3 OnpefeseHHble NPOMEXYTKH Bpe-
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MEHH B OCTaJbHbIX CKB2)XHHAX KyCTa; IO OJMHOYHOH CKBajKHHe pe-
3HCTHBHMETPHEH MOXHO ONpeNeNHTh CKOpocTh (uuabtpauuu (6e3
HampaBJieHns);

2) MeTonoM (OTO3NEKTPOMETPHH, B CKBaXKHHY BBOAAT OKpa-
LUIeHHYIO XHAKOCTh HAH Kpacsilee BelecTBO, Mocje 4ero NpH Mo-
MOIH (DOTOKOJIOPHMETPA CHHMAIOTCS KPHBBHIE HM3MEHEHHS KOHLEH-
TpPalHH KpacHTeJsl; Onpejesienle HanpaBJeHBHs® ABHIKEHHS NOA3EM-
HbIX BOA (B CKBaxKHHe) oOCywlecTBasercsnyTteM doTorpadupoBanus
BLIHOCA CTPYH KpacHTeJ Ha (OHEe MArHUTHOH CTPeJIKH;

d) panHOaKTHBHBIMH MeTOmaMH ([0 OAHOIl CKBaXKiiHe IaH NDH
HCC/IEAOBAHHH KYCTOB CKBAXKHH);

e) TepMOMETPHUYECKHM METOJOM; B CKBaXXHHe OCYLIecTBJISETCS
TIOJIOTPEB BO/bl, @ Ha NMOBEPXHOCTH BENyTCS M3MEpPeHHS C MOMOULbIO
TEPMOYYBCTBHTEJbHbLIX 3JIEKTPOAOB, OTMEHAIOIUHX KoJeGaHHA co-
npotusiaenus nopsgka 10-5—10-6 OM. ITo KpyroBeiM aHarpamMmam
CYRAIT O CKOPOCTH T€YEHHs NOA3EMHbIX BOA.

5. Kosagppuyuenr urstpayuu u ydessroe eodonoziodjerue
rOPHBIX NOPOA MOTYT DHITh OlleHeHbl MyTeM NPSIMOro (creunanbHse
HCCJIe[lOBAHKS) HJIH KOCBEHHOro (MO KOpPPeJSLHOHHBIM CBS3fM)
OfpeneseHHsT METONaMH DJIEKTPOKapoOTaxKa, CeHCMOAKYyCTHKH, pa-
NHOAKTHBHOrLO KapoTaikKa.

M3 reotpusnueckux MeTOLOB NpPAMOro onpejpeneHus Kosdpou-
uHeHTa QUALTPAUHHN H BOAONPOBOAMMOCTH Haubosee 3D PEKTHBHBIM
M NPOCTBIM $BJAAETCH METOJA PacxOJOMEeTpliH, B YACTHOCTH, NPEANO-
KeHublt M. M. ['puHGaymoM MeTOn NMOCJOHHOrO omnpenesienust Kodg-
duuNeHTa GHIbTPAUHH C NOMOUbI0 DPE3HCTHBHMETPA NDPH HaNHBaXx.
B 3acosieHHyI0 CKBa)XMHY NpOR3BOAAT DaBHOMEPHLI HaJHB BOAbI
(mo ompenesieHHOTO YDPOBHS, KOTOPLI B JAajibHeHUIeM COXpaHSieTCs
HeHaMeHHbIM). Tlo Mepe RaJuBa BOAbl B CKBa)XMHy rpaHuuia npec-
HO# M TOACOJIEHHOl BOABLI ONyCKaeTcs, YTO (HKCHDPYETCHA KPHBBLIMH
CONpPOTHBJIEHHH, CHHMaeMbiMH B npouecce HajaHea. CKopocTh ony-
CKaHHS TpaHUUpl NPECHbIX H COJIEHbIX BOA 3aBMCHT OT BOJLONDOBRH-
LaeMOCTH MJAacTOB i HCMNOJb3yeTcs AJS onpeaejeHust Kosdduuu-
eHTa (DHABTpPAUHU

B03MOXKHOCTh HCNOJB30BAaHHA KOCBEHHBIX CNOCOGOB onpenese-
HHs Koadduuiienta ¢uAbTPpaUHH I YAENbHOr0 BOAONOrJOLIEHHS
rOpHBIX NOPOA METOMaMH Teo(H3HKH OCHOBaHa Ha: a) CYUIeCTBO-
BaHHH CBSI3H (QHABTPAUHOHHBIX CBOWCTB NOPOA CO CTENEHBIO H Xa-
pakTepom ofuleil MOPHCTOCTH (NMOPHCTOCTH MW TPELIMHOBATOCTH) TO-
poxr, 6) BJHAHHH TPELIHHOBATOCTH Ha reodH3MUYECKHE TapaMeTphl
(cKopoCcTH pacnpoCTpaHEeHHS YNPYrHX BOJIH, HX 3aTyxaHHe, 3JeK-
TPHYECKOE CONPOTHBJ/EHHE, MOrJOLIEHHe PaiHOAKTHBHOrO H3ayye-
HMS W T A.). Ha nepBelx cTaaMsX H3bICKAHHH (HHJABTpaUHOHHLIE
CEOJICTBA MOXHO OlLEHHTb, HCIOJB3YS OMHCAHHBlE B JIHTEpaType
KOppeasiuHOHHbIe CBA3H, YTOYHAS TNOCJAEAHHE B AalbHeHlliem AJ4
nopoj Hccaeayemoro maccuBa. KocBeHHble croco6bl onpe/eseHHs
BOJONOIOIEHHA FOPHBIX MOPOA OGCYMAAKOTCS HHXKeE,
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OueHKa BOAONPOHMIAEMOCTH MACCHBOB MO 3HAUEHMAM CKOPOCTH YNPYTHX BOJH
H 3JIeKTPHUECKOTO COMPOTHBIEHHS

CelicMyueckue MeTObI

pa3BedkKH IMO3BOJAIOT KOJHYECTBEHHO

OUEHHTH INIOPHCTOCTb M TPEHIMHOBATOCTb MACCHBA CKAaJbHBIX nOpon

(B npemenax KBa3HOAHOPOU-
HBIX TIO XapakTepy 3anoJHu-
Tesis ero uactef). Taxxe mo-
PHCTOCTb M TpPELIHHOBATOCTD
MaccHBa MOXKHO OIpeiesHTh
METOJ0M 3JIeKTpOKapoTaxa.

M B TOofi Mepe, B KakoH#
NODHCTOCTb ¥ TPeEUHHOBa-
TOCTb 0OYCJOBJAHBAKT BOAO-
NPOHHLAEMOCTh MOPOA, CcJe-
LyeT OXHAaTb KOppeJsUHOH-
HYI0O ~ CBSiI3b  IOKasareJseil
$HABTPALHOHHBIX CBOHCTB C
nokas3aTessiMH  YOPYMHMX H
3JEeKTPHYECKHX CBOHCTB. B
pesyasrate ofoOuiennst Ma-
TepUaJIOB  OMbITHO-(QHABTPA-
HHOHHBIX H TreodHU3HYECKHX
paboT B pas3jH4HBIX paloHax
THAPOCTPOUTENLCTBA TNOCTPO-
eHbl  rpaduky  (pHc. 2-1)
KOppeJsIIHOHHBLIX B3aHMOCBS-
3eff BOJAOMOIJOWEHHT H KO-
sdhduurenta GUABTPAUKH CO
CKODOCTAIMH ~ NMPOJLOJIbHBIX H
NoTnepeyHblX BOJIH.

HecnenoBanusaMu
yCTaHOBJIEHO, YTO!

1) cBasp lgg ¢ v naa
Pa3JHUYHBIX CKaJbBHX NOpOJ
XapaKkTepHuayercs ko3 du-
HHeHTOM Koppeasauxu 0,68—
0,91, ona GoJsiee TecHas, yeM
CBA3b lg g C OTHOCHTEJbHBEIM
3JIeKTPHYECKHM  CORNpPOTHBJIE-
HueMm (puc. 2-2);

338,16}

9(q,2/vn %)
/
+11- INTHNY
? I~ I~JPS LN Up, kM/C
/ 7 2 ~ \\ S 2 7
) 2" =4y 7 7
- N
Yl m v v
+3 N
2

'/ 5\\/\
” 2&‘ \\\\
oI

LTSRN
3
g(ke, #/cgm)
+J

o N7 B Vi
+/ %
AN BN ,

7 2 T NENT Y M

.-/ D)

» 74 v
.-J p

N
Puc. 2-1. Csasb q¢ B K¢ CcKaabHpIx
NOpoJ, € Up H Ug

Cnnolwneie JIBHHH — PYCJNO; MYHKTAp H

WTPHX-NYRKTHP — GeperoBas 4acTb MAaccHDpa;
I —rpasutet  (Koawimckas I'3C): 2 — kph-
crannHyeckne caaHubl (Casso-lLlywenckas
I'3C); 3, 4 — nnoputnt (3edickan I'DC); 5 —
3aKkapcToBaHHEbLle H3asecTHAKH (C. ¥Ypan):
6 —rpaunTh (no A, M. F{Feeny); 7 — KBap-
uesste nopoupe (no 3. . Trauyky); 8 —
Tydonecyauuku (C. Ypaxn); 9 — rpanutu
Ppanunn; 10 — MHKDOKABHOBLIE TIPaHHTLI
{CepeSpsincgan T3C); [/—13 — pasnndnbie
ckansusie nopopwm (I!, 13—no O, K. Bo-
POBKOBY H . AKaToBY; 12 — no
A. M, Typeeny).

2) cB3p g C Up M Us HMeeT HHAHBHIAYyaJbHbII XapakTep AJs
NOPOA Pa3/HUHBIX PAaOHOB M PaA3/IMYHOrO COCTABA; IMMUpUYECKas
cBA3b 1gq ¢ Uy U Us B NEepBOM NPUOJIHIKEHHH COOTBETCTBYET ypas-

HEHHIO NPAMOK;

3) ¢BSA3b g € Up M Us AJIA PYCJIOBOH 4ACTH MACCHBA YETKO OTJH-
Yaercs OT CBA3H AJNA GeperoBBIX WacTedl MaccHBa, H OLHHM H TeM
Xe 3HayeHHAM U, (MM vus) Ha Oeperax orBeyaloT 0oJiee HH3KHE

6%
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3HayeHusa ¢, uto obbAcHAercd, raasHbIM ofpasoM, GoJabluied 3a-
KOJIbMaTHPOBAHHOCTbIO TpeUlHH O6eperoBol 4acTH MAacCCHBA,

4) AN NPeABAPHTEJbHOrO INPOrHO3HPOBAHHA ¢ NO U, Ha Mnep-
BbIX CTAJHSX ICCJAEAOBaHHSI CKaJlbHOro maccHsa (40 NpoBeLeHHA

ina

\.\ *

et

-6 J !
35 4 7 5 nle
/)Bn

Puc 22 Cpasb g ¢ o6paTHOH BEJAUUYHHOI OTHOCHTENbHOMC 3JCKT-
PHUYCCKOTrO CONPOTHBACHHST ((an/Pe) B MaccHbBe AHOPHTOB OCHO-
panua 3efickoit TIC

ONBITHO-(PHALTPALHOHHLIX PafoT) MO/HO BOCMOJAb30BATBLCS CJCALY-
IOUIHMH COOTHOWIEHHAMH (U, B Kv/c)

a) pycJiOBafl 4acTb MAaccuBa (pa3Jiidibie H3BEPIKECHHLIE U Me-
TaMop(HUeCKHe NOPOAbI)

Ig qg= 3,7—0,950[),

6) OeperoBas 4yacTb MacciBa (KpoMe 3aKapCTOBAHHbIX H3BeCT-
1RKOB)
lg g=1,2—0,70,;
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B) Oeperosas 4acTb MaccHBa (3aKapCTOBAaHHBIE H3BECTHAKH):
lg q=3:82——vp;

b) HamexHyl0 [JS NPAKTHUYECKOro HCNOJb30BaHHA CBA3b § C
Up H Us B Ka)XAOM palioHe HCCJefOBaHH{l cJeAyeT yCTaHOBHTb Ny-
TeM INpOBEeHHS COBMECTHBIX OlNpeieseHHH ¢ H Up (a TakxXe uUg)
B CKBaXXHHAx HA XapaKTepHbIX y4yacTKaX MacCHBA Pa3IHyHOH cTe-
MeHH COXPAaHHOCTH, NpHueM 06A3aTeNbHO OTAEJbHO A PYCJIOBOR
(BomoHachlUieHHOH) H OeperoBofi (aspupoBaHHOli) uyacTeit Mac-
CHBa,

6) pacnogaras rpadHKoOM CBSI3H ¢ C U, (HAH Us) A4S NOpPOXA
COOTBETCTBYIOLIETO pafOHa M ONpefesNeHHBIX YCJOBHH 3ajerains
(Geper, pycs0), MOXKHO 10 M3MEDEHHBHIM 3HaueHHSM CKOPOCTH BOJIH
OXapaKTepH3oBaThb BeJHYHHAMH ¢ pa3NHyHble YacTH MAacCCHBa;

7) AJS OLEHKH ¢ B yCJOBHAX TPELIHHOBATOrO MAacCHBA MOXXHO
HCIO/b30BATh 3HAYEHHs! IPAHHYHON CKOPOCTH YNPYrHX BOJIH U,
nojyyaemMble NpM cefcMOpasBefKe MeTOAOM INpPEJIOMJIEHHBIX BOJIH,
3HaueHusi v, HauboJee GJH3KO XapaKTepH3YIOT ¢ JIKWb B CJOe
MOU{HOCTBIO OKOJI0 10 M (HHIKe 30HBI NOBEPXHOCTHOrO BLHIBETpHBa-
HHA). B cayyae TpDeUlHHOBATOrO AaHH3OTPONHOrO MaccHBa AJS
OLleHKH ¢ CJeJyeT HCIOJb30BaTb JHIIb 3HAYeHHS Ur, H3MEpEeHHble
NnepneHAHKYJIsApHO npeofaajalollieMy HamnpaBJIeHHIO TpeLlHHOBa-
TOCTH.

C uenbl0 aHa/lH3a CXOAHMOCTH (HJAbTPAHOHHEIX CXeM, TO-
CTPOEHHBIX 110 AAHHBIM OLEHKH yJeJbHbIX BOJOMNOIJIOUIEHHH gg Ha
OCHOBE ONBITHBIX HarHeTaHH# ¢ (PUABTPALHOHHBIMH CXeMaMH, NOoJy-
YeHHbIMH B pe3syJbraTe npeoO6pa3soBaHHH CeHCMOreoJOruyecKux
cXeM B (HIbTPALMOHHBIE HA OCHOBE OCPEJHEHHBIX KOPpeJAHOH-
HBIX CBs3eft Up ¢ 1g g, GblK comocTaB/leHbl 3HAYEHHSA ¢ € Ge/p TO
AByM ob6bexkram: 3eiickoit 'DC (ocpeanennast cBsidp lg g=3,48—
—vp, TRe Up,—KM/c), Casno-Ulywenckoit I'DC (ocpeanennas
CBA3b 1g Ge/p==2,6—0,650,).

3eiickan I'AC. OcHoBaHHe €J10XKEHO POroBOOOMAHKOBBLIMH JHO-
puramu. Ilonb3ysick cXeMOH rpaHMYHBIX CKOpOCTeli M yCTaHOBJIEH-
HOil BbllUe CBsA3bIO, GblJla MOCTPOEHA CXeMa-cpe3ka pacnpefeseHHs
3HayeHHil yAeJbHBIX BOAONOIJIOLWEHHH [Jis ‘HHTepBaJa ray6un 10—
20 M (TouHee, 4/ NMOPOA HHXKe 30HBI NMOBEPXHOCTHOro BHIBETPHBA-
HHs1), TaK KaK U, OTBeuaJu HMEHHO NOBEPXHOCTH HeBbiBETPeJIbiX KO-
PEeHHbIX MOPOA; rAyOHHA 3aJieraHHsi 3TOH IOBEPXHOCTH, CyAs IO
reo@H3U4eCKHM AaHHB'M 11 GypeHHIO, cOCcTaBJIsieT B pycJje NpHOJIH-
auteqbHo 10 M. Takum o6Gpa3oMm, cxeMa-cpe3ka OPHEHTHPOBOYHO
oTsedaer ycjaoBHeiM orMetkam 200—210 M. Ha yuacrtke, pjs KoTo-
poro cocraBjieHa cxeMma-CpesKa ¢c/p (M0 LAaHHBIM CceficMOpa3BejiKH),
npoiaeHo 54 ckBaXXHMHBI, npHueM B 37 H3 HHMX BHITOJNHEHH ONBITHO-
¢duabTpauHoHHbie PaGOTHI, T. €. OnpefeleHbl gy. Y3 comocraBieHHs
Gcspy CHSITBIX C KADThl B MeCTax HaXOX<AeHHS CKBAXKHH, C gy B ¢J0e
10 M HiDKe 30HBI BHIBETPHBAHHS AHODHTOB CJEAYET, YTO 3HAUH-
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TeJIbHble PACXOXAEHHS §e/p H Go (Ha mopsiioK u Gonee) nabaona-
torca B 5 caywasx u3 37, T e InpHMepHO ¢ BeposTHocTbiO 85%
ceAcMOpasBeqKa OaeT TOT Ke TNOPSAOK BEJHYMWH, UTO M OMNBITHO-
(GHAbBTpaUHOHHbEIE paboThl
Uro Xe kacaeTcs TOYHOCTH MOCJEAHHX, TO, KaK IOKa3biBaioT
paccMOTpeHHe MEeTOAMKH NPOBEAEHHS ONBbITOB, a TaKXe NaHHBIE pa-
6orel J1 Il KoHApoBO#, B nepBomM NpHONHMKEHHH MOMCHO CUHTATh!
a) npH ge>1 J/MHH TOYHOCTb NPABHJbLHO NPHBELEHHBIX QHILT-
paLHOHHbLIX OMNBITOB C HcIpaBHbIM o6opynoBanueM — nopsaka 20%;
6) npu ge<l J/MHH MOXHO CYAHTb TOJIbKO O MOPSIAKE BEJHUUH
g (npu g =~ 0,01 n/MHH ¥ MeHblIe moOrpeilHocTs GoJee 100 %).
Casno-llymenckaas [3C. OcuHoBaHue CJI0KEeHO MeTaMOp(duue-
CKMMH cJaHuaMu nporeposos Ilpu nepecuere ceiicMoreoJioruye-
CKOH cxeMbl B (HJIbTPALHOHHYIO HCIOJb30BaJjach MpHBELEHHAs
HHXKe CBfI3b Up U g (AJS BOJAOHACBILIEHHBIX Yacieil maccupa) J[as
GeperoBeIX YacTeil MacCHBa TaKaf CBf3b ONBITHLIM NYTEM HE yCTa-
HaBJuBaeTc. Ha oCHOBe cCOMOCTaBJIEHHS CeHCMOreoJ/JorHueckoro

Eg : \§ NS PN L
e \\ \‘\\Q:i_, ‘::\?{\.?: ,3,,;,-“;,_\_'
QTR & \‘{‘\\ RN

K N
N\ b

RO NN
RN \ «::«‘-\‘% @,

— AN 2R
vz SR & > \\\}Q,N::x-‘-}

IS

IR Y
NRRIRRN NS
& >

N %ﬂ«iﬁ’ % NSRS
= «w/%'\} \“\\x\\‘;&"i‘\'\_‘\\\\
N

10— &&\\\

N

= -
=

“‘..’;Q\\‘}‘\i\% S "* W -5

“’:; \ \\0“. \\ I~ XX = 4

| T T

g 40 80m

Puc 2-3 CxeMa BOAOMPOHHIIAEMOCTH OCHOBAHHMS IJIOTHILI

Casno-llywenckofi ['3C, nocrpoeHHass no AaHHBIM celicMOpas-
BeAkH Cpes oTBeuaeT OTMETKAM MAacCHBA HHIKe 30HBI TOBEPX-
HOCTHOrO BbIBETPHBAHHUA H Pas3yIIOTHEHHSA

paspesa Casno-Illymencko#s I'SC ¢ duabTpanHoHHsIM asis Gepero-
BOH vacTH (BO3AYWIHO-CYXOe€ COCTOSIHHE) MacCHBa B IIEPBOM OpH-
GHMEHHH MOXHO peKOMEeHJOBATh CJEIYIOUIHI Nepexof OT Up K J4

npH v,<2,5 KkM/¢c  g$>0,5 a/Mun
npH vp=2,5—4 kM/c  ¢4=0,6—0,05 n/mMun
npu vp=4—6 kM/c gp==0,05—0,0054/Mun.

[Tpumepnl  CEACMOreoJIOTHYECKOH# CXeMbl, NepecYHMTaHHOH B
GUILTPALHOHHYIO, MOKa3aHbl Ha pHC 2-3 [lais comocTaBJIeHHs HXC
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GHABTPAUHOHHEIMH CXeMaMH CHHMAJHChb §¢ H (c/p, PACHOJIOKEH-
HEle B y3Jlax CeTKH, KOTOpast pasfuBajach cijelyioulHm oOpasom:

1. Ha paspese npoBoauiuch, BepTHKalbHble TnpaMble uepes
gkaxjable 256 M. C mosyyeHBHBIX NPSIMBIX CHHMaJHCb 3HAYEHHA G¢p H
gesp uepe3 xaxanie 10 M OT IHEBHOH NOBEPXHOCTH.

2. Ha cpesax pasfuBasach ceTka NPOAOJBHHKOB Uepe3 KaXable
50 M. 3HayeHHsi Gy M @csp CHHMAJMCh uepes Kaxjabe 20 M. M3 co-
IOCTABJIEHHs] 3HAYEHHUH ¢¢ C Gc/p MO PYCJOBOH UACTH pa3pesa clre-
AYeT, 4TO OTKJOHEHHS {¢/p OT (g OOJiee yeM Ha INMOPSAAOK COCTaB-
JSIOT AJIS PYCJOBOM uacTH paspe3a ~ 1%, nnis cpesa ~17%, co-
BIIAAEHHA Jc/p C o AJAA paspesa B cpese coctaBasioT ~35%.

Takum 06pasoM, npuBef€HHbBIE CONOCTaBJIeHHS TOBOPAT O BO3-
MOMHOCTH OLEHKH Mopsifika BeJHYHH ¢ (nmpaKTHYecKu 0e3 Kakux-
Ju60 [ONOJMHHTENbLHEIX 3aTPAT) IO MaTepHasJaM CeACMOpa3BeAKH
4 cefcMOKapoTaxa (NomyTHO C LeJIbIM KOMIJIEKCOM 3ajay, pela-
eMblX 3THMu Mertonamu). [To-Buaumomy, uesnecoo6pasHo IJs KaxkK-
LOTO HCC/elyeMOro o0beKTa BBINOJHATL paGoThl B 3TOM HamnpasJe-
HHH B CJjeNylolled TNOocJief0BaTeNbHOCTH:

1) napannenbHOoe NpOBEAEGHHE ONBITHO-OHJBTPALUHOHHBIX H
ceficMOKapoTaxKHblXx pabOT Ha yy2CcTKaX MacCHBa pa3JiHYHOH cCTe-
[IeHH COXPAHHOCTH C L@JIbI0 YCTAHOBJIEHHS] KOPPeJAUHH § C Up H Us
OTHeNbHO AJs O6eperoBOi M pYCJOBOM uacTell RAHHOrO MacCHUBa;

2) paspesbl ¥ cpe3bl CEHCMOreoJIOrHyeckod MOAGJH NEePEeCUHTHI-
BAlOTCA B pa3pe3bl H KapThl § Ha OCHOBAHHH YCTAHOBJIEHHBHIX
CBSi3eH;

3) sTH MaTepHaJbl HCIOJb3YIOTCA IJS NpeJBapHTENbHOIO CyX-
[eHH o (QHIbTPAUMOHHBIX CBOHCTBAX MacCHBA M CJYXXaT OCHOBOH
AJs TPABUJBHOTO IJAHHDOBAHHs AAJbHEHIIHX HCCAeAOBaHHH
(HIBLTPALMOHHBIX CBOHCTB MaCCHBA NPSMBIMH T€OJIOTHUECKHMH H
reoQUSHUECKHMH METOLaMH.

OMmnupuueckue cesidn K¢ ¢ v, anpobupoBasuch Ha MaTepHaJsaax
ceficMopa3senku B paitonax lOwmkosepckoii I'DC (rHeiice, rpa-
HUTH, caasubl) H Ilomyxemckoit I'DC (rueiicwl, rHefico-rpaHuTHl)
B Kapenur, Ha nepsom obpexte B 18 cayuasx u3 19, a Ha BTOpOM
o6bexTe B 12 M3 15 cayuyaeB nopsamoK BeJHUHMHB ¢ (MO comocras-
JEHHIO ¢ ONBITHO-QHJbTPAUMOHHBIMM paboraMu) Obln onpepesex
TP aBHJLHO.

[Tonpo6GHOe u3I0:KeHHe BO3MOXKHOCTEH reoGH3HYECKHX METOLOB
B TUAPOreoJOrHH W, B YACTHOCTH, NPH H3yYEeHHH CKaJbHLIX OCHOBA-
Hui, npusBoaurcsa B [10; 14, 31, 66] u ap.

K oueHke BOAONPOHHLAEMOCTH MACCHBOB MO 3HAYEHHSM CKOPOCTH
YAPYTHX BOJMH M 9JEKTPHYECKOr0 COMPOTUBJIEHMS HA HAYAMNLHOM CTAAMH
HMHKEHEPHO-TEONOrHYECKHX H3BICKAHMM

PaccMOTPHM BaXKHBIA AJISL NPAKTHKH cJydail: Kak OLeHHTh 3Ha-
YEeHHA ¢ Ha HavaJbHBIX CTAAHAX H3HICKAHHH IO AAHHBIM reodusu-
YeCKOHi pasBefikM A0 Hauaja GYpPOBLIX H ONBITHO-(QUABTPAUHOHHBIX

87



pabor? OrpaHHyuMcs BONOHACHIEHHOH o6sacTbi0 Maccksa (Kak
H3BECTHO, AJs TAKOro MacCHBAa 3HAYEHHA ¢ 4allle BCero pacnpeje-
JAKTCA JOTHOpMaJbHO, a 3HaueHHs Up HMET pacnpeneneﬂne,
6/1H3K0e K HOPMaJbHOMY).

[IpeanaraeMblif NyTb COCTOHT B CJEAYIOLLEM:

1. Ilo mMatepHasaM H3YYeHHbIX B (IABTPALHOHHOM OTHOUIEHHH
OCHOBAHHMH — @HANOTOB CTPOWTCS pacnpejenenne lgg u onpene-
NaAeTcss cpeaHee 3HaveHHe lgq A CpeAHEKBaAPaTHUHOEC OTKJOHEHHE
Oig g

2. o pesyabratam ceficMOpa3BeAKH A H3Yy4aeMOro MacCHBa
nyTeMm CTaTHCTIHYecKo#i 06paboTKi HaxOASiT cpelHee U, H CpejHe-
KB2aAPaTH4YHOE OTKJOHeHHEe Gyp-

3. M3 uyucsa yxe mu3sectHnix cpfsed lgg==f(v,) BbIGHpaeTcs
npeano/araeMblii aHaJ/or, BO3MOXCHCCTb NPHMEHEHHS KOTOPOro K
H3yuaeMOMy MaCCHBY NpoBepsAercd 10 CJeAylolleMy KpPHTepHIO:
ecnu JHHHA perpeccuu lg g==f(vp,) auanora nomajgaer B, NPAMO-
YrO/JIbHHK C LEHTPOM Up, 1g g H CTOpPOHaMH 5,40u, u 54014, TO
AaHHYIO CBfi3b MOXKHO (PHMEHATb K H3y4aeMOMy MAacCCHBY.

4. Ecnn ykazaHHas Bbillle CBSI3b — «AHAJOr» OTCYTCTBYET HJH
He YAOBJIETBODACT MNPHBEAEGHHOMY KPHTEDPHIO, TO ANA HpHGJIPl)KeH-
HOH OUEHKH lg ¢ no vp MOXHO HOJIL30BATHCA NpPAMOH, NpOBefeHHOH
yepes 3 TOUKH C KOODJHHATaMH:

1) ’-U-p — 250%, lg? — 2,701 1 ;

2) v, lgg, 3

3) fup+2,70,,p, lgg 42,7014 4.

Haxe rakoii rpy6ulii noaxol K OlLeHKe ¢ NO U, TIO3BOAfET Ha-
MeTHTh KOHTYpH oO0sacTedi MaccHBa, KBa3HOAHODOAHBIX MO BOJO-
qoryowennto. [locaenyowte GypeHHe H ONbITHO-(PHALTPALHOHHBIE
paboTbhl B 3TOM cJiyyae OYAYT HanpaBJCHb Ha JA€TAAH3aUHIO H
yTouHeHHe (PHALTPALMOHHLIX NAPaMETPOB MaccHuBa.

CXO,[LHble paccyXXaeHnda MOXMCHO NPHBECTH H INPHMEHHTEJLHO K
061acTAM MaccHBa 30HbI aspauni (BQKOH pacnpeaeseHus v, 314€Ch
YacTo OTJHYACTCS 01 HOPMAJbLHOrO). AHANOTHYHBI NOAXOA MOXHO
NPHMEHHTh Il B OTHOLIEHHH NAHHbIX 3/IEKTPOMETPHH (H3BECTHO, 4TO
lg g obnapyxiBaer B pajge caydaeB JOCTaTOYHO TECHYIO KOppeJd-
LHOHHYIO CBA3b C Ig:—”).
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IMTpusoowcenune 3

NYTU COCPEAOTOYEHHOH ¢HIIBTPALLHUH,
30HbI BO3MOXHOH CY®®03UH H HX OTPAXXEHHE
B MOILEJAX BOOONPOHHUAEMOCTH

I'eocTpyKTypHbIe H FHAPOreoNornyechHe NPUIHAKH nyTeH
cocpenoToueHHofi PHABTPAUMK M 30H BO3IMOXKHOH cyddo3nu

B ckaJbHBIX OCHOBaHHSIX TJIOTHH BCTPEYAIOTCHA 30HLI DE3KO 10-
BHILIEHHO!I BOAONpOHHIL@eMOCTH (Ha OAHH-ABa H OoJiee NOPAAKOB
npesbiliaoline «(QOHOBLEIE» 3HAYEHHS), YaCTO aCCOUHHpYOHecs
HJIH nepeMeXxalollHecss ¢ NPHOTKPLITHIMH B Pa3HOH CTENeHH II0J0-
CTSIMH TpellHH HJH KapcTa, 3aNoJiHeHHbIMH MHHEDPaJIbHHIM MaTepHa-
JIOM, OnNOCOOHBIM K XMMHYECKOH MM MeXannyeckoH cypdo3mu npu
COOTBPTCTBYIOLIUX TMAPaBJHYECKHX YCJOBHAX. BbisfiB/leHHe BO3MOXK-
HHIX NyTeH COCPeAOTOYeHHOH (PHJABTPALHH H BO3MOXHOI cyddosuu
sanoJiguTesia  noJsocreit  (taba. 1-1), a Takxe oTpakeHHe HX
B MOJeJiit BOAONPOHHLAEMOCTH HBJSETCA BaXHOH 3ajgaveil uabi-
ckauuit. [Ipu ee peuleHuun cJjeiayerT yuyHTbIBaTb XapaKTepHbIE IPH-
3HaKH W NPHYPOUEHHOCTb 3THX 30H K TéM HJIH HHBIM TF€OCTPYKTYp-
HBIM 3/1eMeHTaM MacCHBa.

TeocTpyKTypHble NpPU3HAKMU:

— 30HR TEKTOHHYECKHX  HapyuleHHH  pa3HbIX  MOPAAKOB
(Trabs. 2), opHEeHTHPOBaAHHblE KaK COIVIaCHO ¢ 3aJjieraHiueM NOpOL,
TaK M CeKyulHe NOJA pa3/iHUHBIMH YIrJaMmH;

~— OCHOBaHHe CJOXeHO MACCHBHBLIMH, XXECTKHMH IIOPOJAMH;

— OCHOBaHHE CJIO2K€HO CJIOHCTBIMH HJIH DacCJIOEHHBIMH II0PO-
JaMHu ¢ yepepoBanHneM naacTeB 1t nakeToB MNOJACTOB pasnﬂqr{oﬁ
NNPOYHOCTH, TaKHE OQCHOBAHHMSA, KaK NOpaBW/IO, aHHU3OTPOIHLBI NO BO-
AONPOHHLLAEMOCTH,;

— OCHOBAaHHE CJIOXKEHO 3aKapCTOBAaHHLIMH NOPpOAaMH,

— MeJIKHe CKJIaJKH BOJIOYEHHS H 30HBl GyauHaxka (B 4acTHO-
CTH, B pPaBHOMEpPHO CJIOHCTBIX TOJLIAX Pa3JHYHBIX IO IPOYHOCTH
nopoa);

— KHUAbHLIE Tesna Pa3fNyHOW MOU{HOCTH ¥ KX KOHTAKTH, Majo-
MOUIHble Tesa H HX KOHTAKThl HMeIoT GJM3KYIO no BeJHYHHe BOLO-
NPOHHILAEMOCTb, a TeJa MOLIHBIX JKHJ XapaKTepH3YIOTCH MeHbilell
N0 CPABHEHHIO C HX KOHTAKTaMH BOAONPOHHIAEMOCTLIO;

— FHApOTePMaJibHble H T[HAATOreHHble KHJbI,  NpeuMyliecT-
BEHHO B KapOOHATHBIX NOPOAAax, OOBLIYHO CJIOXKEHHBbIe KaJdblHTOM;
B MNpollecce Pasrpy3KkH H BLIBETPHBaHHA TaKHe MXUJbl HEPELKO BhI-
IleJJaYHBAIOTCA, YTO CMOCOGCTBYET PA3BHTHIO KAapeTa;

~— HOPOTAXEHHBEe TpellUHb! GOPTOBOI‘O oTnopa, oTceaaHHA H
TBIJIOBLIX 1LIBOB ONOJI3HEH,
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Fupporeonoruveckue NmpH3HaKK:

— MOBbIUIEHHbBIE H MaKCHMaJbHble BEJHYHHBl ¢ H Ky, mosayuven-
Hble B XOAe ONBbITHO-QHJAbTPAUHOHHBIX paboT I reodH3HYECKHX HC-
cJle[OBaHHii;

— MAakCHMaJbHble 3HayeHHs CPEJHEHHTepBaJbHbIX 3HaueHHH ¢
Ha rpadukax q(haec);

— BbIXOJAbl HCTOUHHKOB H 3HAUHTE/bHbIH HX A€OMT,

— aHOMAaJiHH B TeMMepaType H XUMHUYECKOM COCTaBe MOA3EM-
HbIX M TPYHTOBBIX BOJ C OTKDBITHIM 3€PKaJiOM.

[Tepeuncyiennble Bblllle, a TaK¥Ke HEKOTOPbie ocoOble NpH3HAaKH
(nanpumep, npoBajpl OypoOBOro cHapsifa) MAOJKHBI ObITh YUTEHBI
NpH aHaju3e MaTepHasioB THAPOreoJIOrHUECKHX H Ieo(H3HYeCKHX
paboT, B TOM 4HCJe cleuuajbHO NPeAHAa3HAYEHHBIX /S HCCJIeNO-
BaHHA COCPEAOTOYEHHBLIX nyTeH (HAbTPAUHH (HHAHKATODHBIE Me-
TOAbI, METOJ €CTECTBEHHOro 3JIEKTPHUYECKOro IOJS, reO(pH3HYPCKHE
HCC/IeAOBAHHUA MEXAY CKBaXXHHaMH H AD.).

Xapaktep nyTeit cocpefoToueHHON (GHALTPAUUM H 30H BO3IMOXKHOI
cyddo3nn B MaccuBax, CAOMKEHHBIX CJAOMCTbIMHM OCAJOYHBIMH NMOPOJAMH

Ha reocTpykTypHbIX pa3pe3ax TeKTOHHYECKHE HapyLIEHHs H30-
6paxaloTcsl NPAMBIMH JHHHAMH. OTO B H3BECTHOH Mepe yCJIOB-
HOCTb, TaK KakK B JefiCTBHTEJbHOCTH MJOCKOCTH pa3pLIBHBIX CMeLle-
HHUl HEPOBHbI, UMEIOT BHICTYNbl H Pa3AyTHH, 3all0JHEHHBIE AHCTIepC-
HBIM MaTepHaJoM, BrbicoTa TakHX HEPOBHOCTEH BapbHDyeT OT He-
CKOJBKHX [JECSTKOB MeTpPOB [0 JACHHMETPOB B 3aBHCHMOCTH OT
nopsaka HapyweHusa (tabJs. 2), KHHEMATHYECKOro THIA H OpHEH-
TalUHH INJOCKOCTEeH CMELEeHHs] OTHOCHTEJbHO NDOCTHPAHHSA MOPOA.
[losToMy xapaxTepHcTHKA BOJOMDOHHILAEMOCTH BAOJb MNJOCKOCTel
TEKTOHHYECKIIX HapyUIeHHH MOMEeT CYLIeCTBEHHO H3MeHSTbCS, B
OCODEHHOCTH B MECTax HX CONDSKEHHS HJAH [epeceyeHHs Apyr
LpYroM.

Tonly cAOHCTBIX HAH PACCJAOEHHBIX NOPOJ OTJIHYAKOTCH HEOLHO-
POAHOCTLIO M aHH30TPOMNHEed XapaKTEePHUCTHK BOAONPOHHLAEMOCTH.
Bkpecr npocTHpanusi nopojJ BOAONPOHHNAEMOCTb 3HAYHTEJNBHO
MeHbIlle, yeM BAOJb HanjacToBaHus. [losToMmy npu BeibOpe BapH-
aHTa CTBOpa NJAOTHHB! NPEANOYTEHHE OTHACICA TOMY YHacTKy, rae
peKa ceuer nJjacTbl BKPEecT NMPOCTHPaHHA NOPOA, a NafeHHe NOoCJel-
HUX HalpaBJieHO B CTOPOHY BepxHero 6veda mop yraom 30—60°.
IlageHdHe nnacToB B CTOPOHY HHXKHero 6Gheda MeHee >KeJsiaTeJbHO
B CBSI3H CO CHHI)KEHHEM YCTOHYHBOCTI OTKOCOB B HHXXHeM Obnede B
30Hax 0O6XOMHOH (PUAbTpAUMH, a TakXe 6oJblueH BEPOATHOCTH pas-
BHTHSA Ccy(PPO3HOHHBIX NPOLECCOB.

PaccmoTpHM HECKOILKO IPHMEPOB.

CrpoliickHit ruapoysen. Tosua TteppuredHoro ¢uuima HMeer
najgeHue B CTOPOHY BepxHero 6beda nom yraom 30—45°. B atom
cJyyae BBIHOC TJAHHHCTOrO 3aNOJIHUTe s TpelHH QHALTPaUHOH-
HbIM  MOTOKOM  NPAKTHUYECKH  HCKJOYeH. Bo3moxubie nyTH
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COCPeNnOTOUeHHON OHAbTpauuH M 30HH Cyddo3uu MOXHO OBlIO
npeinoJlaraTh JHWb BAOAL TEKTOHHYECKMX HApYLICHH{t THIA CcOpO-
COB M COPOCO-CABHIOB, OPHEHTHPOBAHHBIX HOPMAaJIbHO HJH AHaro-
Ha/JbHO OTHOCHTENLHO NPOCTHPaHHs nopoA. OXHAKO 3TO NPeRnoJio-
JKeHHe MaJIOBePOSITHO, TaK KaK pa3pe3 ToJIUH ¢JHlia B 30He ca-
Moro kpynHoro c¢6poco-caBura IV -nopsaka amniutyaod 6oJee
100 m Bkawouaer cBoiltie 409% aprusnutra IlosToMy maxe HakJaoH-
Hble CKBaX{HHBl, NepeceKlllHe ero 30Hy, He OOHApyXHJH IJOCKOCTh
CMECTHTeJsl, a MPUCYTCTBHEe 30HbI NMOATBEPAMJIOCH JIHIIbL TNOBBIILEH-
HOH BOAONDOHHLAEMOCTbIO A0 3HaueHuit mopsaka 1,0 a/MuH, npu
KOTOpHIX TPYAHO OXHAAThb BBICOKHX CKopocTedl ¢uabTpauuu. JInup
B caMoil BepxHeH yacTu pa3pe3a MOHIHOCTBIO A0 20 M BOJONpPOHH-
11aeMOCTh MecTaMu Bo3dpacrasia a0 3Hadenuit 10—20 n/muH. Bojo-
TNPOHHUAEMOCTb CTPYKTYPHO-NETPOJIOTHYECKHX OJIOKOB BHE 30H BJIH-
SHHSL TEKTOHHUYECKHX HapylieHuii O6anaxka Kk 3navenuto 0,01 s1/mun.
ST naHHbe NMO3BOJHJAM CAeJaTb BHIBOL O TOM, YTO B Cjyyae CTpoO-
uresbcTBa CTPBIHCKOH rpaBHTAMOHHOH OETOHHOH NJIOTHHBL NYTH
NOBbILIEHHOA (HAPTPALHM BO3MOXKHBL JHWL B 30HAX TEKTOHHYe-
CKHMX Hapyuienuii, rae npu Hamope nopsaaka 50 M HeT ocHoBanuii
onacaTtbes cyd(O3KOHHBIX ABJAEHHH, KPOMe BepxHeHl yacTH paspesa
MowHoCcThI0 A0 20 M.

Kacce6ckuit ruapoysen (Pecny6auxka Tynuc). OcHoBaHue cJo-
JKeHO M3BeCTHAKaMM, pa3CGHTHIMH pHAOM TEKTOHHYECKHX Hapyilue-
uuit IV—VI nopsiakos, conpsrawoounxca co B36pocom Il nopsaaxa
C aMILIHTYA0H OKOJIo | KM, pacrnoJIoXKeHHBIM B HHXHeM Obede rua-
poyssa. 30Hbl MEJKHX TEKTOHHYECKHX HapylleHHfi 3aJjedyeHbl UHA-
pOTepMaabHBIMH KaJbLHTOBLIMH X(HJ1aMl, 4acTh MaTepHa/ja KOTO-
pbIX BblleaoueHa. K 3THM 30HaM npHypOYEHBl NYTH COCPEAOTO-
YyeHHOH (HAbTPaUHH € BOJONPOHHLAEMOCTBIO B OECATKH J/MHH.
Yacrp TEKTOHMYECKMX HapyuwieHu#i Obljla OpPHeHTHPOBAHA BAOJb
GHILTPAUHOHBOTO KOHTYypa, a 30HB!I NocJ/oiiHoro OyAMHa)a, pas3BH-
Thle MECTaMH B TOJille H3BEeCTHSIKOB, XapaKTEpPH30BAJHCH NOBLIILEH-
HO#l BOJONPOHHIAeMOCTblo. B 3THX ycJoBHSIX moTpe6oBaJioch CoO-
OpyXKeHHe MOLLHOH NPOTHBOMHALTPALMOHHONH HEMEeHTAlHOHHOH 3a-
Bechl B OCHOBAHHH MJIOTHHBI.

Uurypn F3C. OcHoBanue apOYHO-TPaBHTaUHOHHON NJOTHHHI,
CJIOKeHHOE DPHTMHYHO-ZJIOHCTHIMH KapOOHaTHBHIMH MOpOJAaMH, OXa-
pakTepH3oBaHo Bbilie (pasgen 6), rae (puc. 28) ofpallaer Ha
ce6s5 BHHMMAHHE HaJH4¥e BEPOSATHBIX COCPENOTOYEHHHLIX IMyTeH
¢bunapTpauuu B 30He c6poco-caBura IIl mopsaka, ¢ xoTopbiM cBfi-
3aHpl TpOLEECH MAOJOMHTH3AaUHH H3BeCTHAKOB M pPa3j0/OMHYHBa-
HHS MOJOMHTOB, a Tak)Ke paCLUHPeHHs TPCILIHH BCeX MNOPSAAKOB B
pe3yJbTaTe BLILleNaYHBAHHA H OOMEHHBIX peaxIii Mopoa ¢ MHie-
pasH30BaHHLIMH BOLAMH, XMMHUYECKHH COCTaB KOTOPBIX, BUAMMO, H3-
MeHsiJIcA BO BpeMeHH. Pe3yJbTaTOM 3THX IPOUECCOB SIBUJIOCH [IPH-
CYTCTBHE B HEKOTOPBIX 30HaX MaccHBa KapOOHATHOH H A0JOMHTO-
BOH MYyKH B BHAEe 3aNOJHUTENS PACWIMPEHHBIX TPELHH K MEeJKHX
TEKTOHHYECKHX HapylueHHi, cnocobHoro K cy(p¢po3un B OCHOBAHHUH
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NJAOTHHBL ¢ Hanopom Gosee 200 m. [loatoMy 6blI0 NPHHATO pelie-
HHe O 3HAaYHTeJbHOM 3araybJeHHII KOTJOBaHa IJOTHHbI, CO3NaHHH
6eTOHHBIX NPOOOK HA yyacTKaX 30H TEKTOHHUYECKUX HaApYLICHHH,
YCHJIEHHOH MJOWAAHOH LEeMEHTalMH OCHOBAaHHUs, COOPDYXEHHH MOUIL-
HO% npPOTHBOQHILTPALHOHHON LIEMEHTALlHOHHON 3aBeChl M CJOXKHOR
CHCTeMbl ApeHa)da co CTOPOHLI uiiero 6veda. DTl MEPONPHUATHS
0Ka3aJHCh HEODXOAIMLIMA, 1HECMOIPST Ha 10, uyTO KapboHaTubie No-
pOALI 3/leCb XapaKTepH30BaJIHChL B OCHOBHOM TpEULHHHLIM KapcToM
H MOYTH NOJHBIM OTCYTCTBHEM KAaBEPHO3HOCTH H KPYNHBLIX KapcTo-
Bbix nosiocteft [lpi BoleMKe hO1/10Bana MAOTHHB H OCYLLECTBJEHHH
NJolLaAHONA UeMeHTauHH OCHOBaHHA OblJ0 OOHApYMKEeHO 3HauHTe/b-
HOe pa3ynJOTHEeHHE NaKeTOB NAMTYATHIX MAJOMOULHbIX NJIACTOB 13-
BECTHAKOB 10 CPAaBHEHHIO C NaKETaMH MJACTOB MOBBLIILIEHHOH MOLL-
HOCTH, 4TO ObIMIO CBA3aHO C HEOAMHAKOBLIM BO3JEHCTBHEM B3pPbiB-
Horo cnocoba NPOXOAKH KOTJIOBAHA Ha Pa3HONPOUHbIe NOPOALL.

Xapakrep nyTeil cocpeporoueHHoll HuALTPaALUU
H 30H BO3MOXHOH cY(do3HH B MaccuBax
KapCTYHOWHXC KapOOHaTHLIX TOPOA,

Yapeakckaa '3C na p. Uupuuk. Teonoruueckoe crpoenue yua-
CTKa BHAHO H3 reojornyeckow kaprbl (pHc. 3-1) u paspesa Bojo-
TPOHHIIAEMOCTH 1O OCH NJOTHHBl, ODHEHTHPOBAHHOH BKPECT TpoO-
cTHpaHMs H3BecTHAKOB (pHC. 3-2, cocTaBaenHbt B, B. Kagkuubim).
Tosiia cAOMCTBHIX H3BECTHAKOB KapOoHa cjaraeT CTPYKTYPHO-TEK-
TOHHYECKHA GJIOK, OrpaHHYEeHHBIA CO CTOPOHBI HHXKHEro H BCPXHEro
6beoB  THAPOY3Ja TEKTOHHYECKHMH HapyueHuamu (cHpoco-
caBuru) II—IV nopsakoB, HMeIOIHMH ceBepO-BOCTOUHLIC NPOCTH-
pannsg. Tosila H3BECTHAKOB HMECT PHTMIYHOE CTPOEHHE B BAAE
YyepeflOBaHIA NPEHMYULCCTBEHHO MAaJOMOUIHBIX NAacToB ,(71auKH
NoeNe 2—6). Hckarouennem sipasiercss nauxa Ne 1 TOJMCTOCJOHCTBIX
uspectHaxkos [lo c6poco-casuram I[1—IV nopsaxkoB npoucxopur
pasrpy3ka B JOJHHY DEKX TEPMaJbHLIX CyJb(haTHbLIX BOA C TeM-
nepatypoii 20—34°C wu muHepaausawieidn no 1—1,5 r/a. B xon-
Taxte nauck NeNe |—2 ppoan npaBoro Gepera orMmedaercsli 30Ha
[IOBBLILIEHHOM TPCUUHOBATOCTH, CBJ3aHHAs ¢ MCKGOPMaLHOHHBIMHU
cpbiBaMH TIO HanJjacToBaHHlO. MiMenno B ee moJoce, B HHXHEM
O6pepe NMAOTHHBI Ha npaBom Oepery, B wroabHe Ne 4 noaBuaich
BBIXOAL!I TEPMAaJIbHbIX BOJ Y)Ke B HauasbHbI# MepHOA 3aNONHEHHs
BojOXpaHuauua. Pa3rpyska TepMaJibHbIx BOJK, cefiyac MaJio MuHe-
paJsiii30BaHHBIX, HO, BO3MOXHO, paHee MMeBWIX 6ojee BLICOKYIO
TeMIepaTypy H MHHepaau3auUMIo, NpHBesa K CYLLeCTBEHHOH THUPO-
TepMaJbHOH MeTaMopiisalliH HEKOTOPLIX pa3HOBHIHOCTEH Kap6o-
HaTHBIX MOPOA, BhipasuBlieficad BOOpPa30oBaHHH CHAHKATHHIX 06pa3so-
BaHHI («kapaHKyantoB») DB 3onax, okpyxaiouwux raybunuble
pa3ioMbl, KapaHKyJHTel 06pasyioT KDYyNHbIE Tesa HenpaBHJbHOMH
$OpMbl, COXpaHAIOULHE TEKCTYPYy H3BeCTHAKOB. [Jo Mepe oTAancHHS
OT 3THX PA3JOMOB KapaHKYJHTH3ALUKA PACcOpoCcTpansercs no Tpe-
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tiHaM BCEX CHCTEM, B YACTHOCTH, HANAacToBaHliisd, co3gaBag 3a-
NIOJNIHHTENb, CNOCOOHBIA K cyddosni.

KapCTOoBble sBJEHHA B BHJAE MEJKON KaBepPHO3HOCTH M NOJOCTel
pa3BHTHl B TOJCTONJIHTUYATLIX H3BECTHSIKAX NEPBOH Mayku M Kapau-

i Wil 7,
e e
1w/, “ml' \ i
i1, VLt i ]

it i 2 ) | 1y
4y ~

— 2
Gy 6, iy,

Cod (F)2 gy T2 A T B e =3¢
L=Tw [ 2 Y2 [~ )8 68 |4 @/JW %6 aluini7 #1819

Puc 3-1. Huxenepuo-reonornueckas Kapra ywactka Yapsaxkckoii I'DC

YeTpepTHUHBIE OTJOMEHHA' [ — rajieunple OTJOXKeHHS XomKHKeHTcKOll ¥ KapaGy-
nakckoft Teppac
MenoBble OTAOKEHHS, 2 — MCCTPOUBETHAN TOAWA MepecAaHbaouinxcs necuaHHKoB,
KOHTAOMEPATOR ¥ TAHKM HA KApGOHATHOM UeMEeHTe, NMOCTKap6oHOBble oGpazosalns, 3 —
KapawKy/AHT, oThAOo)KeHBs uH¥Hero kaptoua (C2, v): 4 — M3IBECTHAK TOHKO3ePHHCTULIE,
TOHKOCJOHCTBIfl, TOMA CHJAbHO KAaPAHKYJAHTH3HPOBAaHa, MecTaMH KaBepHO3HOCTh; 5 —
W3BECTHAK TOHKO3epHRCTHI, CPENHECNOHCTOrQ CHOXEHUH, KapPaHKYJAUTH3aUMSA cCpab
HHTeNbHO Cla6asl, B OCHOBHOM MO CJAOHCTOCTH; 6 — M3BEeCTHSK TOHKO3EDHHCTHIA, Cpej-
HECJIOHCTHIA, KAapaHKYJHTH3IAUHS OueHSL cJalas, 7 -— H3BeCTHAK MACCHBHHI M rpy6o-
CNORCTHfl, 3akapcroBauubili, MecTaMu KaBepHO3IULIA (mauxka 1), 8 — H3BECTHNK TOH

KOCJIOHCTBIH C NnpocnOSMH aprunazuTa, KapaHunkyJHTH3IalUMs no HanJaacToBauio
(mauka 0), 9 — TeKTOHHYECCKHe HapylIeHHS H Tpewuust 1V--VIl popaaxos (1) —
HadnofRaeMhle; {2} — npepuonaraemsle; 10 — ocb  YapBaKCKOo#t CHHKJIHHaAbLHOMN

CKAafKH; Il — HagBHr; [2 — rpaHnubl  JHTOJOTC CTPAaTHrpadHUecKHNX  KOMIJIEKCOB

nopon: [3 — KapeT; [4 — KaBEDHO3HOCTB] [5 — KOHTYD BBIgMKH MOTEpHL! NJACTHHEL,

16 — anemMenTH! 3aneralusl NOpoOR; 7 ~ HApeHaXuble UTOAbBHH, I8 — Bojocausn, 19 -
HaGJIonaTe/ibHble Nbe3OMETPHNECKHe CKBAaXXHHb!

KYJHTaX, & KaBepHO3HOCTb — B TOHKOMJHTUATBIX H3BECTHAKAxX OC-
TaJbHbIX nadek (puc. 3-3). KOHUeHTpauua KapCTOBBIX MPOABJAEHHIT
SIBHO MOAYMHeHa Takxe ypoBHAM ApeBHux (Kei3biacyiickas, Haa-
XyMcaHcKas, XyMmcaHckas) W coBpeMeHHBIX (XOMHKEHTCKasi H
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Puc 3-2 Tuaporeosiordueckuii paspe3 ocHoBaHus Yapeakckoro ruapoysna (mo B B Kaskuny)

] — U3BECTHAK TOHKOCJIOHCTBIN  CKPBITOKPHCTAJNJHUECKHH, 2 — H3BECTHAK MACCHBHBIE H rpYOCOCHOHCTHI#, 3 — KOHTAaKT MACCHBHBIX H CJAOMCTBIXs

H3BECTHAKOB, 4 — 30H8a TNOBLILEHHOR 3aKAPCTOBAHHOCTH H BOAOMNPOHHIIZGMOCTH INDHYDOYEHHAS K KOHTAKTY MACCHBHBIX H CJHOHCTBHIX H3BECTHS

KOB, 5 — KOHTYp (aKTHYECKON OeMeHTALHOHHOA 3aBechl, 6§ — PeXOMEHAYeMBbIl KOHTYP 7 — IpPaHHLia KB33HOAHODOAHLIX IO BOLONPOHHLLAEMOCTH
Y9acTKOB, 8 — KO3 PHUHEHT GHABTPAUHH, M/CVT 9 — yHesnbHOE BOLONOrAOUIeHHe, J/MHM, /0 — KapaHKYJHTBI



Kapabynakckas) Teppac, cnyckasch NOA Pyc/Jo HA 3HAUHTENbHYIO
rayouny (mo 50 m).

BoionpoHuaeMocTs H3BECTHSIKOB CPABHUTENLHO HEBeJIWKa, TaK
KaK KapCTOBble NOJOCTH B OOJbIIMHCTBE 3allOJNHEHbl CYTVIHHHCTO-
necyaHblM MaTepHaJsoM, a MOJOCTH TPeUlHH — KapaHKy/auToM. B 30-
HaX TEKTOHHYEOKHX HapyweHHi ¢=0,5--5 n1/MHH, a BHe HX ¢g=
=0,001+0,6 n/mMun (puc. 12). OTcyTCTBHE B KPYNMHBIX KAPCTOBBIX
MOJNOCTAX KApaHKYJHTOB H Hiderce! CmpyKmypHI-2Her:
npedMynlecTBeHHOe 3aloJiHe- YyecKux 8AEMEHMOE
HHE MX 3JI0BHAJbHBIM MaTe- 12123456 78HHT

pHanoM yKaspiBaeT Ha OoJaee 28

no3aHee pa3BHTHE 3PO3HOH- o

HOrO KapcTra, CBsI3aHHOTO C 525 \

GopMUpOBatHEM JOJIHHbL %g‘; \

p. Uupuuk. IlpakTHyecku He = 1 A
3aTyXalolHil XapakTep BOMO- §18 \ /
NMpOHULAEMOCTH Ha TayGHHY Sl ) /
noutn 200 M, a TakXKe HaJaH- S 14 VIS
yde TepMajibHBIX BOL B H3- 17 JIAVTAN
BeCTHsIKaxX MO3BOJIAIOT CYH- § 10 \l/ \/
TaTh 9TH SABJEHHS B3aHMHO g8 \ i
JOTIOJIHAKUWUMH  APYT ApYyra g

Iggoé)o%CpC;w 311?;? B?I;bo ue‘l’é Fljlaylf Toquent wieeln 28114 |15\6 |17(10)17| 5 |15|21]18
fHHIOro TPELHHHOro Kapcra, 2%%”5#5*;5’35% 5001041618 123186124| 2 | 2 24168
00yCnOBIERHbIA  OGMEHHBIMI [ iugs wicng oo grlisagagual 41|13 113564
peakuusMH MeXAy Tepmanb- | urepbancd

HHIMH pacTBOPaMH H3MEHsO-
merocs BO BPEMEHH XHMH-
yéCcKOro <C€ocTaBa ¢ COOTBeT-
CTBYHOULMMH pPa3HOBUAHO-
CTSIMH H3BeCTHRKOB H OoJee

Puc, 3-3 Tpadux pacnpenesnenus xap
CTOBBIX HPOHBJ'IEHHI“{ B ONBITHBIX HH1€p-
BaJsiax Har{eTanuii H OTKaueK no
CTPYKTYPHO-IeHETHUECKHM  3/1€MeHTaM

1,2,3 4 T. O — HOMEepa MaueK H3BECTHSH-
KoB; 1/2 — KOHTaKT Mexay | H 2 naykamu;

MO3AHHUM 3pO3HOHHBIM Kap- K[k — KOHTaKT MeXAY KapaHKyJAHTaMH H
H3BECTHSIKaMH, T — 30Ha TeKTOUHYECKOTO

CTOM. HapyLIeRHS,

Takum o6pasoM, Haubo-

Jee BEPOSATHO pa3BHTHe TNyTeH COCPeAOTOYeHHOH (HABTPaLHH

BJAOJL 30H TEKTOHMYECKHX HapylleHHH W N0 NpocTUpPaHHIo

miacrtoB, a pasBurHe cyddo3un—B o006/acTH pacnpocTpaHeHHd

3aMOJMHUTENA TOJNOCTEH TPeWIHH «KapaHKyJHTa» MW 3JI0BHAlb-

HOTO  3afOJIHHTeJs  IOJIoCTefi  4eTBepTHUHOro  Kapcra. 3a-

NOJHHTEJIb MEeJKHX CcOPOCOB, OPHEHTHPOBAHHBLIX NO TNPOCTHPAHHIO
nopon (no HanpaBJ/eHHIO QHAbTPAUHMH B NOA3EMHOM KOHTypeE IJIO-
THHBI), crnocobeH K cyddosun. ToT XKe 3anosnHHTENb MeNKHX c6po-
COB, OPHEHTHPOBAHHBIX HOPMaJbHO K NMPOCTHPAHHIO NMOPOM, AOJIKEH
HIPaTbh pOJNb YaCTHBIX BOAOYIOPOB, 3a HCKJIOUEHHEM YYacTKOB HX
CONPSIXKEHHsT C MOJOCTAMH MeaKHx B36pocos. [locienHue, a TakxKe
30Ha KOHTaKTa nepBOH H BTOpPOH mayek Ha npasoMm Oepery, rie
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g = 0,005..0,05 a/mug,

2 — HoOMepa maYex H3BECTEAKOB,
6§ —qg= 0,1--1,0 n/Muu,

BLINOJIHEHE! ONBITHO-QHABTPAUHOHHKKe PaloThl, 9 — YDOBeHb IDYHTOBBIX BOJ B ECTECTBEHHLIX YCJOBHSAX
T'unapocneycTpos

YapBaKCKOH

3 — KapaHKYJHT
7 — g = 1,0—-5,0 a/mMun, & — cKBaxHHA

10 — XOHTYP pPa3BepOYHbIX ChBaXHH

s lddddl

b did L

rac

4 — ofGnacTh 3Ha

B KOTOPOK



oTMevaeTcsi MexX(OpMAaUHOHHBIA CpbiB, BbIAEJEHB Ha pHc. 3-4, Kak
30HBLI MOBbILIEHHOH BOLONpOHHUaeMocTH. JaHHBIH puCcyHOK GoJnee
AdpdepeHunpoBasHo (10 cpaBHeHHIO ¢ pHC. 3-2) Xapakrepusyer
HEOJHOPOAHOCTL BOAONPOHHILAEMOCTH OCHOBAHHS.

[TosiB/IeHHe HCTOYHUKOB B HHXKHeM Obede MJIOTHHB Ha OOOHMX
Oeperax IpPH HayaJbHOM 3anoJIHEHHH BOJOXPaHHAHLIA, C cymMMap-
HblM Le6GUTOM B HECKOJBKO AEeCATKOB o
JIHTPOB B CeKYHAY, NMPHBEJO K yCHJe- [
HHIO TIPOTHBOGHJILTPAIUOHHBIX Mepo- 4
NPHATHH M CO3JAHHIO  JAPEHaXKHBIX &}
ycTpoiicTB B BHJe wTodeH. [lo mepe 4p
BK/IOUCHUSA JIPEHAXKHBIX IITOJEH QT- .|
MeyaJoch mepepacnpejeleHie Ae6H-
TOB KaNTHPyeMbIX HMH HCTOYHHKOB. I
IToMmuMo 3TOrO, INepepacnpepeleHHe -
nebuToB Haba0OAad0Ch ABaXKAbl, B gy
1977 u 1978 rr., nocje 3emaerpsice-

HWii MITCHCHBHOCTBIO oOKono 4 Gan- U
JIOB, HMEBIIHX MECTO B palioHe cTpo- A%
ureabctBa. OAHAKO pe3Koro yseanue- b 47

HUSI CYMMAapHbIX JeOHTOB He OoTMmeua- T L 441
Jock.  XapakTep 3aBHCHMOCTH CYM- &% &0 810 &% 860 870 you omm Bhim
MapHOro Ae6HTa HCTOYHHKOB, KalTH-

pOBaHHBbIX uTOMbHeH Ne 1, oT Kose- Puc. 3-5. Kamenenne pacxona

GaHHil YpPOBHA BepXHero Gbeda npH- ApeHaxHoil WTOALHH ‘Ngl

3.5 nPH  HANOJAHEHHH W CpadoTKe
Bel€H Ha pHC. . YapRaKCKOro  BOAOXPAHHJHILA
MoKHO OTMeTHTb (aKT 3aKOHO- B 1978 r

MepHbIX  H3MeHeHHH  TeMIepatyphl

BOAB B JApEHAXHBIX yCTPOHCTBax H B nbesomerpax. Ilo Hauana
CTPOHTENLCTBA TeMmepaTypa Boan 10 +34° C oTMeuanach BG/d3H
30H TeKTOHHYeCKHX HapyuleHuil. IIpy yacTHYHOM 3anoJHEHHH BOAO-
XpaHHJHlla TeMmMepaTypa TepMaJibHbIX BOA TNOHMW)Kajdach, a IpH
cpaboTKe — noBbllIagach. DTO YKa3blBAET Ha cBoeoBpa3Hoe pamHa-
MHYeCKOe paBHOBeCHe HaNOPHBIX TepMaJibHblX BOA C BOAaMH BOJO-
XPaBHJHILA, THTAIOUIErocs TaJbiMM BOJAAMH TODHLIX JIEAHHKOB.
Bogpl BOAOXpanuaHmla Kak 6bl OTXKHMAlOT TepMaJibHble BOABI Ha
ray6uiy, a B HH)KHeM Obede BLIXOASILLHEe B APEHAX BOALl pa3Gas-
JSIOTCA XOJIOAHOH BOJOH BOAOXpaHHJHILA. Boma B IpeHa)XHbIX
ycTpoficTBax uucras, 0e3 B3Becell MHHEDAJbHBIX YACTHLU, 4TO yKa-
3bIBaeT Ha OTCYTCTBHE NPH3HAKOB Ccy((OO3HOHHOIO BHIHOCA 3anos-
HUTeJst TPEIHH W NOJIOCTEH Kapcra.

a1 noaTBepKAeHHs NpeianosaraeMbix myreif cocpenoToueHnol
¢uabTpanuy GblJIH HCNOMb30BAHBI MHAHKATOpPHbIe MeToAbl. OnHaxo
nosiBJieHHe HHAHMKAaTOPOB OTMEYaJoCh JAHLIb B OTAEJbHBIX OJHKal-
WHX K MeCTy 3anycka nbe3oMerpax. DTO CBHAETENbCTBYeT 06 OT-
CYTCTBHY CKBO3HbIX MNpPOTSXKEHHBIX NyTeH COCPENOTOUEHHOH GHALT-
palMK N0 OTAeJbHBIM KpYMHBIM TpewnHam. Bopga, cobupaevas

I
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JpeHaXKHbIMH WITONbHAMM, [0-BUAHMOMY, NPOXOAMT B MaccCHBe
CJIOXKHBIH NYyTb, XapaKTepH3YIOUHACA NPEepPbIBUCTOCTLIO BOAOMNPOBO-
OAUMX TPeUlHH, H B Mpelesax KOTOPOro He c034aeTcsd 3HAYHTC/b-
HBIX TPa/lHEHTOB (PHJAbTPALIIH, AOCTATOUHBIX AAf cyQdo3HH 3anoJ-
HHTEJS TPeLUtHH M KapCTOBLIX NOJIOCTEH.

B03MOXHOCTL HCNOABL3OBAHMA MATEPHANOB NPCEKTHPOBAHMA
¥ CTPOMTEBCTBA UEMEHTALUMOHHBIX POTHBOGUABTPAUHOHHDIX 3aBEC
sl BLISIBJEHHA NYTEH COCPEAOTOMEHHON (GUABTPALUH

[Tpu erpouTeNbCTBE NPOTHBOQH/IbTPALHOHHBIX 3aBEC HaKalJH-
Baetrca 6OJAbLLIOH OOBbeM AAHHBIX onpejeseHHi BOAONPOHHLAEMOCTH
¢g* MaccuBa no Metoauke [HMapoomnencrTpos, a Taxkxe onpeiesieduit
YAEJbHOro pacxojla UeMeHTa g, (pacxoi Macchl LeMeHTa Ha | MeTp
CKBaX{HHbl). DTOT MaTepHaJs lleHeH Npex/]e BCEro TeM, YTO OH Xa-
paKTepH3yeT NPOHHILAEMOCTb B OJH3KO pAaclOJIOMEHHBIX APyl OT
Apyra ckBaxkuHax (oT 3 mo 12 M), B TO BpeMs KaK IDH HHXKeHep-
HO-TEOJIOTHUECKHX H3BICKAHHAX pactTOsHHe MeX1Yy CKBadXKuHaMH
dbuabTpallioHHoro onpoboBaHus coctasaser nopsaxka 50—100 M.

Heo6xonuMo OTMETHTb, YTO MeETOAHKA [ IAPOCNEUcTpos Mo
ONpeAeNEHHIO ¢* CYLLECTBEHHO OTJHUYAETCH OT METOAHKH Olnpefnese-
Hisl ¢, npeanoxeHHoil THAPONPOeKTOM H HCIIONb3YeMOH IIPH H3HI-
CKaHHAX.

B nepsoM cJjayuae CKBaXKHHbl ONpoOylOTCA THAPaBJHYECKHM Y-
TEM TpPH CTyNeHW Hamnopa, Kax npasuno, nopsiaka 1,0—2.,5 MIla
(10—25 atm). Ilpu stom ¢yuxuus Q(H) ycnoBHO npuHHMaeTcs
JIHHEHHOH.

B cBf3H ¢ H3JI0’)KEHHBIM HHTEPCCHBI ABa acCMeKTa:

1) onpencnenne cBSI3H BEJNHYHH g, §* H gy, 9TO BAXXHO € TOYKH
3pEeHHS BO3MOXHOCTH OlEHK!I pacxoja lieMeHTa Yy:Ke Ha Haualdb-
HBIX CTalHsiX NPOEKTHPOBAaHHS HAa OCHOBE MOJe/JH BOAOINPOHHUA-
€MOCTH; JJISl YTOYHEHHs MOJGJH BOJONPOHHIAEMOCTH MacCHBa Ha
CTallHH CTPOMTENbCTBA M 3KCMJyaTalliill Ha OCHOBE NaHHBIX ¢°
I Gu;

2) Hcnoab3oBaHue AAHHLIX §* H Gy NPH N3YYEHHI XapakTepa
nyTeH cocpenoTOUeHHOR (iabTpaLHil B MaccHBe.

3TH BOOPOCH AHAMM3IPOBAJICH HA NpuUMepe ocHoBauusg Yap-
Bakckoii ['2C. CaenaHsl cienyiolllie BbIBOABI:

a) 3HaueHHs ¢ H g* CYUIeCTBEHHO OTJHYAIOTCH, INpHYEM G=
¢ - g*, rae Ko3pbdHuMeHT NPONOPLUHOHAAbHOCTH ¢;>1; AJas mo-
poa ochoBanus Yappakckoit TDC ¢; =10, 4T0 COOTBETCTBYeT BHI-
Bony, paHee caesansomy B B. Kaskuubim nyrem cpapHenns
CpPeAHUX BEJHYHH ¢ 1l g*; MOXHO ToJaraTh, YTO B JPYrHX CTPYK-
TYPHO-TIETPONOrHUYCCKHX THNAX OCHOBAHUK 3HAaveHHs1 KoshuuH-
eHTa ¢; MoryT otyinuathest oT 10 Kak B MeHbWYI0, TaK H B GOJb-
I1YI0 CTOPOHY;

6) Mexay BeJlH4YuHaMH ¢y H ¢* YCTAaHOBJICHbl TeCHble KOppess-
uinonnble casu (r==0,87--0,90) — cm. puc. 3-6; ynenbHbie pac-
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xonn uemexta 500 Kr/M u Gojee OTBEUAlOT 3HAYEHHAM g*>
>0,1 n/mun (mam ¢>1,0 n/MuH);

B) pmeraJfbHBbII pa3pe3s MaccHBa
kKoHdurypaune#t  anemeH-
TOB HEOAHOPOAHOCTH MO- fﬁﬂg&ﬂo ]
JKeT OTJIHYaTbCs OT aHa- ’ ‘
JIOTHYHOTO, HO MeHee Je- 5
TaJbHOrO paspe3a B BeJlH- . !
YHHAX ¢, MOCTPOEHHOrO [10
marepuanam H3bICKaHU}
¥  YYMTHIBAIOLIErO  Treo-
CTPYKTYPHYIO MOJe&Jb Mac-
cusa (puc. 3-7). Cono-
CTaBJIeHHE 3THX KOHTYDOB
NOKa3biBaeT, 4TO BOJONPO-
HHI{aeMOCTb B 3CHAaX TeK-
TOHHYECKHX HapylleHH#
OCHOBaHHA UapBakcKoit
I'9C HeoAHOPOAHA, MOBLI- { ’
weHnast MIPOHKILAEMOCTD
cMeHsieTCsl  HH3KHMII 3Ha-
YeHUAMH g*, uTo 0OycJaoB-

N0 BOJONPOHHLAEMOCTH ¢

(<"1 14
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JuBaeT CJOXHBIH Xapak-
Tep TyTed COCPelOTOYeH-
goit ¢uavrpaunu. Heob-
XOAUMO TAaKKe OTMETHTb,

Serpoe dodomoeroyend Ay

Puc. 3-6. 3aBucHMocCTb NOrJIOWEHHA 1ie-

MEHTa OT YIJbHOTO BOAONOTJOUIGHHS

CKBaXXHH TIPH THApPaBAUYECKOM onpoGo-
BaHHH

4yTo MecTa rnepeceycHun
30H TEKTOHHYECKHX Hapy-

1 — neppasi ouepesb UeMEHTAUHH CKBAXKHH; 2 —
BTOPAR Ouepels UEMeHTAUHH; J — TpeThbs oOdYer
peab LeMeHTauuu; 4 — CpejHss BeJHYHHA JAS

IIeHHH, KaK MpaBuso, co- nepeofl ovepesn; § — nas BTOpoft ovepenu; 6 —
AJS  TpeTbeft ouepenM; r — KoaddHUHEHT KOp-

OTBETCTBYIOT 3geMeHTaM pensuUH.

paspe3a ¢ TOBBIILIEHHOH

BoJonpouHuaemoctbio. [lostomy nanbosiee BepOATHO, YTO B AAHHOM
MaccuBe MMEHHO ¢ TaKHMH [epeceyeHHsAMH CBSA3aHbl TYTH cOCpe-
LOTOYSHHOH (HUABTPALUH.

XapakTep nyTeif COCPEROTOUEHHO (HALTPALMH M 30H BO3MOXHOH cyddoann
B MAacCHBAX H3BEPXKEHHLIX M MeTaMODGHYECKUX mOpoA

B OCHOBaHHSX, CJAOKEHHBIX MACCHBHBIMH HHTPY3MBHBIMH H Me-
TaMOp(QHYECKHMH NOPOAAMH, TaKme HeoOXOAHMBl BHIABJEHHE NyTeH
COCPEAOTOUeHHON (uUAbTpaUMH H OLeHKa cy(P@PO3nOHHOA YCTOHUH-
BOCTH 3alOJIHUTeNs TPelHH. B cBA3u ¢ 3THM 0COOOro BHHMAaHUSA
3aCAYKKBAOT cAyYay coBnajenus GHAbTPALHOHHOIO NOTOKA C OPH-
eHTallel TeKTOHHYECKHX 30H H NPOTAXKEHHbIX TPEIUMH HJIU KOH-
TaKTOB KHJAbHbIX TesJ. PaceMOTpUM psja NPHMEpOB.

Koncrautnuoscxuii ruapoysea na p. 10. byr. Haxonurcsa B ne-
pudepuiioin  yacTH YKPaHHCKOro  KpPHCTa/JIHYeCKOro  IIUTA,
Xapa<TePU3YIOLErocss DPa3BHTHEM CKARAYATHIX CTPYKTYD cCeBepo-
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a4 — 0 HNaHHBIM YAeNbHHX BOJQONOTAOUIEHHKH NpH THAPAaBJHYECKOM ONpOGOBaHHH INeMeHTaUHOHHBLIX CKBaXHH | odepenn, 6 —To e —
Tpex owepelell, 6 — TO XKe DPAa3BEAOUHLIX CKBaXXHH
30HH YAEJABHBIX Bomomnorsotenufi I — Goxee 0,1 a/muu, 2 —ot 0,1 mo 0,05 a/mpe, 3 — meHee 0,05 AfMER; 4 — Gonee
1,0 no 0,1 a/MuH; 6 — menee 0,1 j/MuH 7 — TeKTOHHUeCKHe napyweHHs VI nopsaka; 8 —To xe 1V NOpARKaA; 9 — TEKTOHHYECKye Hapyne-
B VII mopsnxa, I0— To xe — 6onee MeNKHX [OPAAKOB, [} — IpDaHHLNA pagek H3BECTHAKOB, [2 — HOMepa nadex H3BECTHAROB, I3 —
UEeMEHTAaOHOHHAS CEeKIIHS

1,0 a/MAH, 55— oOT



3anajHoOro  mMpOCTHpPAHHs ¢  KPyTbIM  Maj€HHEM  KDPblJbEB.
B ocHoBaHHH NJIOTHHB! 3aJleraloT rpaHHTH BePXHE-apPXeHCKOro BO3-
pacra, MHTPpyAHPOBABLIHe MOPOAbl HHXKHErO apxesi AHOPHTOBOIO H
rpaHOAHOPHUTOBOrO COCTaBa, B pe3yJ/bTaTe 4ero BO3HHKJAH 30HHL Ile-
PEXOAHBIX [OPOA — flOJIocYaThiXx MHrmatHtoB Ha yuacTtke mpo-
CIeXXHBACTCsT HEeCKOJBKO TEeKTOHHYECKHX HapylUeHHH pPa3/IHUHbIX T10-
PAAKOB, MDEHMYILECTBECHHO CeBepO-3alajHOr0 NPOCTHpaHHA, T. e.
NpHMEpPHO BAOJb (HJAbTPALHOHHOTO MOTOKa MOJ TJOTHHOH.

B pesyabraTe craructuueckoii o6paborki npumepso 400 3Haue-
HHII YAeJIbHOTO BOMONOTJIOULEHHS BBISIBJAEHB 3aKOHOMEPHOCTH H3-
MeHeHHsl BOJONPOHHLIAEMOCTH ¢ TJIyOuHOIl B IpaHHTAax, AHODHTAX,
murmartutax (pHc. 12). Haunbosee BomonposHuaeMsl TFpaHHTHI,
HauMeHee — KCEHOJIHTbl JIHOPHUTOB, a IPOHHIAEMOCTh MHUIMAaTHTOB
3aHUMAaeT NPOMEXKYTOUHOEe TOJOMKEeHHe MEXAy NepBHIMH IBYMs IO-
polaMu. BogonpoHHLAeMOCTb BCeX TpexX pPasHOBHAHOCTEH MOPOA B
MOAPYCJOBOH YAaCTH MacCHBa TNpHOJH3HTENbHO Ha OAHH NODALOK
fosblle, yeM B Goprax aoJinHb, Boabuwoill pa3bpoc 3Hauyenuit g B
uHTepBaje raybun 10—30 M BHI3BaH, NO-BHAHMOMY, KoJbMaTaKeM
3HAYHTEJNbHOH YacTH TPelHH B BepXxHel yacTH paspesa. Ilpu arom
B KauecTBe 3aM0JHHTEJs TPEeUHH BLICTYNaeT KAaoJHH, KaK nepsHd-
HbIY, pa3BUTBIA B jApeBHell KOpe BLIBETPMBAHHA, TaK W BTOPHUULIH,
nepeoTaoxKeHHbH, Hanuuue B noapyc/oBOH 4aCTH MaccHBa IOJOro
3aJIeTaiollMX 30H TIOBLILIEHHOH TPEUIMHOBATOCTH CBA3aHO C NPOTA-
XEHHBEIMH TpEUIHHAMH OTphIBA, TNPHOTKPHITHIMH TNpPH pa3rpyske
eCTeCTBEHHBIX Hanpsikenuil. HenocpeacrseHHbie HA6JIOLEHHS B
LITOJbLHSIX H aHaJu3 rpadukoB ¢(h) CBHAETEJNLCTBOBANH O TOM, YTO
B 30HAX TEKTOHMYECKUX HaPYWIEHUH 34TOJHHTEJNEM SBJAAeTCS, Kak
NpaBHJO, NEPBHYRbBIIL KAOJMHH, CNOCOOHBIH K cyddosnn. Ha puc. 3-8
nokasaH npoxoabHbli (mo poaune p. 0. Byr) pa3pes BOLOUPOHH-
11aeMOCTH TIODPOLL,

Casno-lllymenckas TIC na p. Enuceir. OcHoBaHHE CJI0KEHO
KOMIJIEKCOM KPHCTaJJHYECKHX napa- H OpTOCJaHBLUEB C Nepexol-
HOIi 30HOI! nepec/laHBaHHA 5THX MOPOA, 3aJeraloliHX MOYTH IapaJ-
JIeJIbHO PYCJY PeKll KPYTOHAaKJOHHO C NajeHHeM B CTOPOHY Ipa-
Boro 6epera i Bepxsero Goeda mom yraoMm 75—80°. Tomma Kpu-
CTAJI/IHUCCKUX CJaHUeB pacceyeHa JalikaMii OCHOBHBIX TOPOJ,
3ajieraloliux cy6BepTHkaabHO. MolHocTy gaek koaebnaerca ot 0,5
no 20 MeTpOB, HX NPOCTHPAaHHe NMPHMEPHO NOMepeK pycJja, BKPeCT
npocTUpaHHd csasueB. DBoJsiee MOJOABIMH, uYeM JAalKH, SIBJAAITCA
TEeKTOHHYECKHe HapylueHns Ttuna cbpoco-caBiros VI nopsaxa c
MaJIbIMH aMNJHTYZaMH CMeUleHHsA, HMerouHe O6Jn3kHe K gaiflKad
3JIeMeHTH 3aJsieraHus. 30Hbl YualleHHOM TPeliHHOBATOCTH M NpOTH-
XeHHble OJAMHOYHBblE TPEIMHLI C 3aMeTHBIM DAaCKPbITHEM, OpPHEeHTH-
poBaHHble pa3Hoo6pasuo, moJsoroHakaoHuse (10—30°). 3aBucumo-
ctd g(h), nocTpoeHHbie MO paHHBIM 1364 ONBITHBIX HarHeTaHui
BO/Jbl, CBUJETENbCTBYIOT 00 HHAHBHAYaJBHOM XapaKTepe TakHX CBS-
3efl B pas3JiMUHBIX TeHeTHYECKHX 3JIEMEHTaX MaccHBa (puc. 12,8)
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HO B MEHbIICH CTemeHH M Ha MEeHbLIYIO TayOiHHYy, 4yeM B 30HaX TekK-
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Puc 311 [Iloropusontusi#t cpes ocHopanus Casuo-llymenckoii ['AC no
BOAONPOHHUAEMOCTH
1 — sfleMeHTHl, XapaKTepH3yioulHecsi 3HauYeHHAMH ¢==10—100 a/muu 2 — g==1—-10 a/Muxn,
3—g==0,1—1 afMun, 4 —g==0,01_0,1 a/mun, 5—g<00\ a/mun, & — fahxu aHaba30B,
7 — TEKTOHHYECKHE HapyUIeHHs

cypdosnn, cBsizaHHbIE C KPYTOMAAAIOWIMMH HapyLIEHHAMH M Hali-
KaMH, 110 CBOeH ODHEeHTAUHH 3a PeNKHM HCKJIOUEeHHeM, AJs COOpY-
XeHusi He onacHel. ONHaKo NOJOrOHAKJOHHBIE 30HBl YuallleHHOH
TPELHHOBATOCTH H TeM 0oJiee NOJOrHe TNpPOTSIKEHHbIE TPeLHHbl
TpeGyloT yyera B NPOEKTE€ H DEau3aUlH HeOGXOAMMBIX TPOTHBO-
GuABTPaUHOHBIX MEPONPHATHIL.
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