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NPEJUCJIOBHE

CTpOHUTEJNbLCTBO THAPOTEXHHYECKHX COODPYIKEHHH B CJOMKHBIX HH-
XKEHEPHO-Te0JOTHUECKHX YCJIOBHAX IMOBLICHAO TpPeOOBAHHSI NMPOEKTH-
DOBAHHA K KayecTBY M3bICKAHHH W HCCJAELOBAaHHH OCHOBauHi. s
0O0OCHOBAHHSA INPOEKTOB INPOTHBOQUILTPALHOHHBIX H JApeHaXHBIX
YCTPOHCTB HeoOXONHMMO 3HAThb paclpefelieHHe XapaKTEePHCTHK BO-
NONPOHHLLAEMOCTH (KO3(pPpUuUHeHnTa (PHUIBTPAUHH H YIEJbLHOIO BO-
AOTOrJIOEHHA) B OCHOBAHHH MJOTHHBL, T. €. CO34aTbh MOAEJb BOJO-
[IPOHHUAEMOCTH .

HeobxoaUMOCTL B MeTOAHKe e€e COCTaBJIEHHSA ONpelelisieTcs elle
KO CUX IMOpP OBITYIOLHM, HEAOCTATOUYHO CHCTEMHBIM MOAXO0A0M, K HH-
TeprnpeTalut JaHHLIX O BOAONMPOHHIAEMOCTH OCHOBAaHHH TJIOTHH
O0e3 yyeTa CTPYKTYPHOH HEOAHOPOLHOCTH H @HH3OTPONMHH CKAJNbHBLIX
MaccuBoB. [lpu 3TOM ¢HABTPALUUOHHLIE pa3pe3bl, HE3aBHCHMO OT
CTPYKTYPbl OCHOBAHHUS, NPEACTABJSAIOTCA CJOHCTBIMH (C rpaHHUaMH
NpUBAN3UTENBHO MnapasJieJbHBIMU JHEBHOH INOBEPXHOCTH), T. €.
VYHTBIBAIOT JIHWp PAa3HYO0 CTeNeHb 3K30TeHHOr0 H3MeHeHHA NOPOL.
Takoe ynpouieHue peaJlbHOH KapTHHBI HepenKO INPHBOAHT K HexXe-
JATeJIbHBIM TIOCJAEACTBAAM — H3MEHEeHUAM B lIpoeKTax, omHOKaM B
onpejejeHH 00beMOB LEeMEHTALUHOHHBIX paloT WJH OCJHOXKHEHHAM
B 3KCIJIyaTaluUuH THAPOY3JOB.

Bo BHUWUI um. b. E. BeneHeesa, naynnas ¢ 1967 r., nox py-
xoBojacTtBoM A. M. I'ypeeBa paspabatniBasack MeTOAHKa 0600lie-
HHS MaTepHaJIOB I'HAPOreOJIOrHYeCKHX HCCJIeLOBaHHH Ha TIeOoCTPYK-
TYPHOH ocHoBe Metoauka anpobupoBaHa TI[IpH HCCJAeNOBAHHSAX
ocnoBaHuit CasiHo-Illymencko#t, Kpacnospckoit, Konsimckofi, Moru-
neB-TTononbckoi, HMurypckofi, YHappakckoii ['DC, KoHcTaHTHHOB-
ckoro, CTpHIACKOro ruApoysaoB H AP., B TOM YHCAE TIPH MOJAEJH-
poBaHuu Metoaom IIJIA Ha naockHX pPa3HOPOAHO-NPOHHLIAEMBIX
3JEKTPUUECKHX MOAENsX

CXOAHBIH MeTOAHUYECKHMH mOAXOA IO AaHHOMY pasjedy HHKe-
HepHO-T€0JIOTHYECKOI'0 MOAEJHPOBaHHS pa3BHBaJsica B [ Haponpo-
exte B. B. Kaakuunim u A. U. Kaaxkuuoii (Tokxkroryasckuil, Kypn-

' Psin aBTOpPOB HMEHYIOT ee «DHABTPAUHOHHON MOAENBIO», a TaKXe «Mo-
J1eNbl0 QHJAbTPALHOHHBIX CBOHCTB»  [lo-BHAHMOMY, «(dHNBTPAUHOHHAS MOMAENb»
JOMXHa OblTh 6oJsee HHGQOPMATHBHOH, T € MNOMHMO NnapaMeTpoB BOJOIPOHHIAe-
MOCTH BKJIOYaTh paclpepesicHHe B MACCHBE 3HAYeHHH KPHTHYECKOH CKOPOCTH ABH-
XKEHHST BOJABI B TPELIHHAX, KPHTHYECKOro rpajHeHTa Hanopa, YOPYFOH H TpaBH-
TALHOHHON BOJOQTAAYH H AD



caiickuii, HapBakcKHH rHApOy3Jbl, nJaoTHHa [lanaHcKoro Bopoxpa-
Huaula) [29]

Pa3aHuublM  BonpocaMm  GHAbTPAUHOHHOIO  MOJIEJHPOBAHUSA
CKaJIbHBIX  OCHOBaHHi nocBsleHyr paboret I M JloMmuse,
M B Paua, C H UYepunuiena, JI A Aponosoit, B H Kuneu-
kosa, JI H IlaBaosckoii, A B AmuapuanoBa, B 3 Yeuyora,
A K Macruukoro u ap OpHako a0 HacTosiLero BpeMeHH OTCyT-
CTBOBAJIO MeTOAHYecKOe nocobHe N0 NMOCTPOEHHIO MOJeJieH BOJO-
NPOHHHAEeMOCTH

B unacroame# paboTe ¢ MO3HUHUH AUCKPETHOro (30HaJbHO 6J10Y-
HOT'O) CTPOEHHS CKaJlbHbIX MaCCHBOB H3JOXEHa MEeTOAHKAa COCTaB-
JIEHHA MojJeJied BOAONPOHHIUAEMOCTH CKaJIbHBIX OCHOBAHHH IJOTHH
[Tokasaubl cnocobbl BLIABJEHHS 30H COCPEAOTOUEHHOH (HJIbTPAUHH
H CYQPO3HOHHOIO BbIHOCA (GHUJALTPAUHOHHBIM IOTOKOM 3aro MHH-
TeJi1 TPelllHH H KapCTOBHIX noJsioctelt Kasoxens obuipe nperno
CBIJIKH BO3HHKHOBEHHS M DAa3BHTHA CyP®DO3HH B CKaJbHHX MacCCH-
Bax [lokasaHa BO3MOXHOCTb HCNOJb30OBAaHHS T'HAPAaBJIHYECKHX
NaHHBIX, MOJIYUEHHBIX IIPH CTPOUTEJNHCTBE MNPOTHBOQUIBLTPALHOH-
HbIX 3aBeC, AJis1 YyTOUHEeHHS MOojJelJit BOAONPOHUIIAEMOCTH

Metonuka cocrasisieda B nafopaTOpHHU HHXKeHepPHOH TIeosIoTHH
H reokpuosoruy BHHHIa A M Typeesuim, M C Kpasgel,
O K BopoHkoBbM

B noaroropke paboThl K HM3JaHHIO INPHUHHMAJ yuacTHe
M C bpror B aHanuse MarepHaJoOB Ha KOHKPeTHBIX OObeKTax
yuactBoBaay JI WM Awntonosa (CasinHo Illymercku#i, KoHCTaHTH-
HOBCKHH, MHrypckuit ruppoysaw), M TII JleowoB, T B Mouce-
enko, C M Pymsanuesa (HapBakckHd rHapoy3eJ)

HayuHoe pepaxkTupoBaHHe BBINOJHEHO 3aB JabopaTopuel UH-
KEeHepHONW TIeOJIOTHH U TeOKPHOJIOTHH KaHJd  reod -MHH  HayK
H ¢ KpuBoHorosoit n 3aB jgabopartopHell (QHUAbTPALHOHUBIX HC-
cJiefOBaHH{l AOKTOpOM TexH Hayk B H JKuneuxosbiM

[Ipu cocraByieHun MeTOaHKH ObIIM yUTeHBl 3aMe4YaHHsl H Npej-
JoxeHusa psapa oprauusauxd luaponpoekra um C  H  I)Kyka,
JITTY, Jlenrumponpoekra, a Takxe cneunandctos BHUWUUT
HM b E Beneneena

[Ipy noAroToBKe MAaHHOK pelaKiLHH HCIIOJb30BaHbl COBETHl H 3a-
Meyanuss B H JKuaenrkoa, ' B Karynsckoro, H H Kouapare-
epa, H & Kpusonoroso#t, B M JleGenena, JI H [lapnosckoi,
M A Tluporoma, J ®& ®ypcosa, H I Illlesuenko

3aMeuaHHss H TnoxKedaaHusg nppocb6a Hanpasasateh Bo BHUUT
uMm B E Beneneesa no agpecy 195220, Caukr-Ilerep6ypr, I'xar-
cKasi yJa, 21, oTaes OCHOBAHHI H TPYHTOBBIX COOPYXKEHHH



MeToAukKa cOCTaBJEHHA [T 54.90
Moaese BOXONPOHHUAEMOCTH K )
CKAJMLHBIX MACCHBOB B OCHOBAHHAX BHUUI

FHAPOTEXHHYECKHX COOPYXEHHH

MHHHCTEPCTBO
3HEPreTHKH H
ssnekTprupuxkanun CCCP

1. OBUIHE NMOJIO)KEHHHA

O6nacT NPHMEHEHHA

1.1. Hacroaue#rt Metoankoii  lesecooOpa3Ho pPYKOBOACTBO-
BaThCs TPHU:

~—~ HHXXEHEPHO-TeOJOTHYEeCKHX  H3LICKaHHfAX, THAPOreoJioruye-
CKHX HCCAEROBAKHAX,

— aHadau3e ¥ oO0oOIeHHH [AaHHBIX ONBITHO-PHALTPAUKOHHBIX
pabor:

— pa3paboTKke MoOAeNed BOAONPOHHUAEMOCTH, HEOOXOAHMBIX
JJ1s1 NPOEKTHPOBAHHS MOA3€MHOTO KOHTYpPa BBICOKOHAMODHBIX MNJIO-
THH, pacuyeToB (PHAbTPALMOHHBIX pacXxol0B, pacyeTOB MECTHOH
GuJLTPAILMOHHOA [POYHOCTH, OOOCHOBaHHSI MapaMeTpoB IMPOTHBO-
GUABTPAUHOHHBIX W APEeHaXHBIX YCTPOHCTB, KOHCTPYKIUHH, TPOEK-
THPOBAHUS IIEMEHTAaUHOHHBIX 3aBeC H OnpelesieHHss OXHAaeMOro
MOTJIOUIEHUA [EMEeHTA.

MeTtonHKa MOXET HCHNOJNb30BATHCA TaKXe [Jf NOCTPOEHHA (H-
SUUECKUX MOJAefeH ¢ Uesblo (QUIbTPAILMOHHLIX HCCJEJOBaHHHA (Me-
TOAOM 3JEKTPOrHAPOAHHAMHUEeCKHX aHaJgoruii — IOI'[IA H ap.) npH
onpejesieHHd OCHOBHBIX [apaMeTrpoB (PHJILTPALHOHHOIO IOTOKA:
rpajHeHTOB Hanopa B TeJe LUEeMeHTAallHOHHOH 3aBecbl, I'DAJHEHTOB
Halnopa Ha BBIXOAe (PHJAbTPALHOHHOrO MOTOKA B ApEeHaxe H B HHXK-
HHH Obed, NpOTHBOAABJEHHS Ha NOJAOCUIBY TJOTHHBI, (PUALTPALHOH-
HBIX pacxofoB, dopMel U napaMerTpor PHALTPAUHOHHOrO fOTOKA B
OeperoBbIX NPHUMBIKAHHAX H AP.

Mpumeuaunda: 1. Hacroaguwas MerogHka MoXeT OHTb HCIOAL3OBAHA
TaKXe IMpH.

H3LICKAHHAX H HCC/AeJOBaHHsIX CKAJNBHBIX H MOJYCKAJbHBIX OCHOBAHHH COOpY-
KEHHH TenNMOBBIX W ATOMHBIX 2ACKTPOCTAHUHH, TPAHCHOPTHHIX COODYMEHHH;

BHeceHa  BCecCOw3HBIM OpjeHa ]
YrBepxnena BHUHUT Cpok
Tpynosoro Kpacuoro 3xamens HM Bp % Beneneena BBGEEHHH
HaYUYHO-HCCNEA0BATENBCKHM  HH- N — Ne 90 I xn
CTHTYTOM FTHADOTEXHHKH HM OTpﬁ HOSIODS 19990 r 19492 I‘
b E Bepneneena P ' '




H3YueHHH MACCHBOB B CBfI3H C npoBejetieM ropHeix pabdor;

H3YUeHHH MOA3eMHbIX TOPHBIX BBIPabOTOK,

NPOEKTHPOBAHHH H pa3paboTKe KapbepoB H APYIrHX NOAOOHBIX OOBEKTOB

2 IlpH HCHONL30BaHHH HacTosied MeTORHKH CcJeAyeT TakKe CoO0JoLaTh
rpeGopanust CHuIl na npoekrtHpoBaHHe OCHOBAaHHM THAPOTEXHHYECKHX COOpYyXKe-
HHii (202,02 -85), na HHXXeHepHble H3bICKAHUA nas crtpoHTtenbcTBa (1 02 07-87),
[OCT 25100—82 u apyrde o6l111ecOK3Hble U BeJOMCTBEHHble AOKYMEHTHI, OTHO-
cAllHecd K BOMPOCAM HHXKEHepHO-TeOJIOTHYEeCKHX HM3BbICKAHHMI H HCCJeOBaHHA

3 Hacrosawas Mertoauka He paccMaTpHBaeT BONPOCH  (PHABTPAUHOHHLIX
pacueToB OCHOBAHHMHl H 3KCNEepHMEHTaJbHOro MogeanpoBaHHsg Metojom IIJIA
(cM CHull 202 02-85 u Ilocobue x CHuIT 1116 76) [49]

4 Hacrtoaulas MeTOAHKa He pacCcMaTpHBaeT BOMNPOCH (PHABTPAUHOHHOLO MO-
AEJHPOBAHHS MHOTOJIeTHEMEP3JIbIX CKaAbHbIX OCHOBAHHH, HO NDPHMEHHMA K TaJlH-
KOBBIM 30HaM 00JacTH MHOIOJeTHeH Mep3JIOTHI.

1.2. BaxHeAlWInMH XapaKTepUCTHKaMH BOAONPOHHIIAEeMOCTH, pac-
cMaTpHuBaeMblMH B MeToaunkKe, SABJAAIOTCA!

yaeJbHOe BOJOMNOIJIOUEHHe NOopoAbl g (J/MHH:-M:-M) — pacxof
(B iuTpax 3a | MHHYTY) HarHeraeMoOH B CKBaXXHHY BOAbI, OTHECEH-
Hbill K HHTEepBany AJAHHOH 1 M 1 K Hanopy, pasuomy |l M cronba
BOJbl; OOlLEeNpHHATA yNpOiUleHHAd 3alHCh pa3MepHOCTH g— J/MUH;

koadpdpuuHenT ¢uabTpalHd K¢ (M/C HAH M/CYT) — CKOPOCTD
guabTpallii yepe3 eNMHHIy IIOMEepeyHOro ceyeHHsi TpPyHTA npH
rHApaBadyeckoM rpanaHedre (f//L), paBHOM eaHHHUe (/71— pas-
HOCThL HAnopos:; L — AJUHA NYTH QHIbTPaLHU).

Mexxny BeqHYHHAMH g H K¢ CyliecTBYIOT TeCHble KOpPpeJsalHOH-
Hble c¢BaA3H (r == 0,90). B mnpakTtHke HH)KeHEDHO-TeOJIOTHUEeCKHX
H3bICKAHHH CKaJibHbIX OCHOBAHHH AONYCTUMO MNPHHHMATL NpHMep-
Hoe paBeHCTBO YMUCJEHHLIX 3HaueHHH g (a/MuH-M2) H Ky (M/cyT).
[lo paunbiM B. M Hacbepra, B pa3/sinuydbiXx MaccuBax Mopoj OCHOB-
HOHi aHana3oH u3MeHeHHs oTHoweHusa q/Kg = 0,64 — 1,44,

1.3. MaccuBbl CKaJbHBIX IIOPOJ XapaKTepH3YIOTCS  IIUPOKHM
AHana3soHoM H3MeHeHHs Boponponuuaemoctu: 1079+ 103 a/Musn.
Pasnnyne BeJHYHH g A0 5—O6 MNOPAAKOB BCTpeyaeTrcsd B INpejenax
OfHoro MaccHBa. Hanpumep, MOHONOPOAHBIA (rpaHUTHBIA) MACCHB
yyactka KOJMBIMCKOIO THAPOY3Ja XapakTepuH3dyerTcss 3HaYeHHSIMHU
g=0,001=+1270 n1/Muu boJaswoit pas3bpoc BeJHUYHH ¢ B OLHOM H
TOM e MacCHBe oO0bACHSeTCSA HaJJdHYMeM pelKHX, HO IIHPOKO pac-
KPHITbIX TpelWwHH. IIpH 3TOM AJiMHA ONBLITHBIX HHTEpPBaJOB (OOBIYHO
0—10 M) conocTaBMMa C PACCTOSTHHAMHU MEXAY KDPYNHBIMH TpeulH-
HaMH, TOUYHOCTH eAMHHYHOro OlNpejesieHHS XapaKTEPUCTHKH BOJIO-
NMPOHHIIAEMOCTH OlleHHBaeTcst npelesjbHBIMH OWKOKaMH NOpsLKa
40% (Merponorudeckue — 20-+-30%, Meroauyeckne — 10-=-12%)
[23]. Kunaccudwukanus ckKaJbHbIX OCHOBAHHH N0 BOAOINPOHHUAE-
MocTH npuBeaeHa B Ttaba 1 (CHull 202 02—-385).

1.4, B Meroauke Hcnosb3yercs cJeaylounas TepMHHOJOTHUS,

Bodonpogodumocre — GUNBbTPYIOLLAS CINOCOOHOCTL OTAEJMbHBIX
53JIeMeHTOB CKaJIbHbIX MACCHBOB [J1aCTOB, 30H, OT/I€JbHLIX TPEULHH
H T, 1., BbIpa:KeHHasl uepe3 MNpOH3BeleHHe KOdbdUUHeHTA (QHUJBT-
paluuH 3TOr0 3JeMeHTa Ha ero MOLLHOCTh. [lJsi makeToB HJIM Mayex
J1ACTOB, COCTOAIUHX W3 MOPOJ C pas3JHYHBIMH KO3 PHUHEHTAMH

O



GUJIbTpalliy, BOAONPOBOAHMOCTb MaKeTOB HJH mauyek 6yaer paBHa
CyMMe INpOH3BeAeHUH KO3bPuuHeHTOB (PHJABTPALHH HA MOUHOCTH
KaXXA0ro Hu3 nJjactoB, oO6pas3ywINUX NakeT HJAH NAaUKY IOPOA.

Tabauya 1
KoaddHuMeHT Y neabKoe

Ctenenb BOAONPOHHUAEMOCTH GHALTPAUKK | poponoraoute-

Kq,- M{CYT HHEe ¢, A/MHH

[IpakTHYeCKH BOAOHENpPOHHUaeMHE Meunee 0,005 | Menee 0,01
CnaboBogonpodsuaMee . . . . .| 0,0606—0,3 0,01—0,1
BoZONpOHHUAEMBIE « . o v & & o o .. 3,3—3 0,1—1
CUJALHOBOAONpPOHHLAEMBE . . . . 3—30 1—10

Oyens cHAbHOBoAONpoHHuaemble . + | Ceoiue 30 | Cauwe 10

Bodonporuyaemocts — CBOHCTBO TpPYyHTa, 3akJwuyaplleecs B
criocOOHOCTH Ccpenabl NpPONYCKaTh CcKBO3b cebss BOAY (OCHOBHOe
PUALTPALMOHHOE CBOHCTBO TODHBIX IIOPOJ B MaccHBe HJAH B 006-
pasue).

Bodoynop — npakTHYeCKH BOLOHENPOHKUAEMBIH CJAOH TIpYyHTa,
NOACTHJIAIOUIHHA BOAONPOHHIaeMOe OCHOBaHHEe IJIOTHHHI.

Jlapcu — NpOHHLLAEMOCThb, NIPH KOTOPOH Ha [AJIHHe NYTH (PHJIbT-
pauHH 1 cM NO.HamnpaBJIeHHIO CTPYH 4Yepe3 NOPOAY C IONepedyHbIM
ceueHneM 1 cm2 u nepenafe aasnaesuda 0,1 MIla B Teuenne 1 c
NPOXOAUT 1 ¢M® KHAKOCTH BA3KOCTBIO B 1 CaHTHMays.

JlelicTguTesbHaA CKOPOCTL uabTpayuu — CPeaHsis CKOPOCTb
JIBHXKEHHS MKHAKOCTH B OTKPBITBIX NOpPax H TPewHHax (mycrorax)
Cpenr!, T. e. pacxod (PHUJLTPAUHOHHOrO INOTOKA, OTHECEHHbIH K HeH-
CTBHTEJIbHOH IJIOLIAAH TOJbLKO GHABTPYIOLLEro ceueHH (IJIO-
HlaAH BCEX MYCTOT).

Jdamunapran @ursbTpayus — aBHMKeHHe GHALTPYIOULEH MHKHIKO-
CTH CO CKODOCTBLIO, JIHHEHHO 3aBHCAULLeH OT rpajHeHTa Hanopa.

Mexanuueckana cypposus — pasMblB rpyHTa QHIALTPALHOHHBIM
TOTOKOM, NPOSsIBAAIOILHHCA B BHAE OTPbIBA H NepeMelleHHs OT/jeJb-
HbIX €ero 4acTHILL M arperaTtoB IPyHTa BHYTPH IIOJOCTeH, Nop, Ka-
BEpH H TPEUlHH.

Modeab — abcTpakTHOe (NOHATHHHOE) HJIH BelleCTBEHHOE OTO-
OpaxkeHHe OOBEKTOB MJIH NPOLECCOB, AajfeKBAaTHOE HCCJELYeMBIM
obbeKTaM (npolleccaM) B OTHOUIEHHH HEKOTOPbLIX 3alaHHBIX KpH-
TEPHEB.

Modeary eudpoeeosocuueckas cKAAbHO20 MACCUBA — NPOCTPAH-
CTBEHHOE pacnpeieneHie  THAPOTreOoJOrHYECKHX XapakTepH-
CTHK MacchHBa (Ko3(p¢GHUHeHTOB (HUABTPAILHH, YAEJbHBIX BOAOMNO-
[JIOUIEHHH, CKOpOCTeH ¢(uabTpauny, AeOHTOB, HANOPOB, MHHepaJH-
3allhi, XHMHYECKOro cocTaBa, TeMNepaTyphl NOJ3eMHBIX BOA H T.il.),
NpeACTaBJeHHOe B BHJE CHCTEMbl BEPTHKAJbHBIX H TODH30HTaJb-
HbIX CEYCHHH CKaJIbHOrO MAaCCHBA, a TAKXKe BCIIOMOTATEJbHBIX CXUM,

AHarpaMMm H Ap.



Modeas so00onporuyaemocTy ckarbHo20 Maccusa — COCTaBHasA
YaCcThb THAPOTeO0JIOTHUeCKOH MoOJLeJM, XapakKTepHu3ylllas paclnpene-
JleHHe 3HayeHHH KO3puHUHeHTa (UALTPALHH HJAH YyAECJbHOTO BOAO-

[MOrJIOUleHHS,
Modeas UHNCEHEPHO-2e0M02UHECKAA — KOMNACKC MOjeJe,

BKJIOUAIOLIHIH Tpynibl: a— OCHOBHOM  MOJENH  (reOoCTPYKTYyp-
HOH — CTPOEHHSA H COCTOSIHHA MaccuBa); O — BCIIOMOraTeJsIbHBIX
MoaeJsiel (JIHTOJOIO-NMeTPOJIOTHYECKOH, CTPYKTYPHO-TEKTOHHYECKOH,
3K30reHHOro H3MeHeHHst NopoAd, reodH3HUeCKOH, HANPAXKEHHOIo CO-
CTOSAHHS MacCHBa);, B-— NPHKJAQAHBIX HJAHM CHeIHAJH3HPOBAHHLIX
MOJeJIeH: CBOHCTB, MPHPOAHBLIX INpPOLECCOB, B3aHMOIEHMCTBHS Mac-
CHBa C COOpYXEHHEM.

[1o03eMHbll KOHTYp 6GETOHHO20 HANOPHO20 COOPYNEHUSL — YL-
JIOBHAsl JIMHHS, OrpaHIUYHBaIOWlas CHH3Yy BOJOHENpOHHLAEMble ya-
CTH COOPYXXEeHHS H NPOTHBOQUABbTPAUKOHHBIE KOHCTPYKIHMH, H OT-
aeasilouiasi 3TH yacTH OT BOAONPOHHUUAEMOrO IPYHTA, CJly)Kaillero
Cro OCHOBAHHEM.

IHopucrocte obwaa CKaJBHOH nopoakl B obOpasye H B Mac-
CHBe — COBOKVITHOCTH BCe€X HOp H TPELHH (HCKJII04ass TPELIHHH C
MHHEpaJbHLIM 3aN0oJIHUTeJIeM THIa KBaplla, KaJblIUTA U AP.), YHC-
JJEHHO paBHad o0beMy BCeX II0p ‘U TPeUlHH B eIHHHIE oOBbeMa Io-

POJLBL.
[Tyre cocpedoTodenHol urbTpayuu — y4aCTOK TOPHBIX IOPO,

[IPpOBOASALIMHA yepe3 celba 3HauHTeJbHBIH 00BbeM (QHILTPALHOHHOIO
pacxoja BOJbl AAaHHOro (paccMaTpHBaeMOro) CKaJbHOrO MacCHBaA.

Cxopocte Quastpayuu — BoobparkaeMasi (yc/J0BHasi) CKOPOCTh
ABHXeHHUs1 (QUJAbLTpYIOUIelCcs B IpyHTe KHUAKOCTH, paBHAsf OTHOLIe-
HHI0 ee pacxoja B [JaHHOM XHBOM CEUEHHH K NOJHOHU IJoLlajH
3TOr0 CeyeHHd.

CnaowHan cpeda — MOLeab, B KOTOPOH MNpennojiaraercs ycJoB-
HO, 4YTO »KHIAKOCTb JABHIKETCA HE TOJIbKO B MOPax HJH TPELIHHAX, HO
H yepe3 TBepAYIO (pa3y NOPHCTOrO TPeUMHOBATOrO TeJla.

Cpeda arnu3orponHas (U30TPOMHAasA) B OTHOWEHHU BOAONDPO-
HHIlAaeMOCTH — cpefa, B JIOOOH TOUYKe KOTOPOH KOIPPUUHEHT
GuabTpauHu (yaesbHoe BOAOMNOrJOUIEHHE) 3aBHCHT (He 3aBHCHT)
OT HalpaBJieHHA QHJbTPALLHH.

Cpeda nHeodnopodras (OnHOpOAHAsA) — cpeaa, B KOTOPOil Ko3d-
¢HUMeHT ¢uUAbTpauHH (yReJbHOe BOAOMNOIJIOULeHHE) 3aBHCHT (He
3aBHCHT) OT KoopAaHHaAT obJsiacTH (PHJbTpaLHH.

Cpeda kycouro-o0HopoOdHaa — cpena, COCTOALLAA H3 OJHODOJI-
HBIX 1O BOJAONPOHHUAEMOCTH Y4aCTKOB, Ha TPaHHMLAX KOTOPBIX KO-
3 bHIHeNT QUABTPALLHH H3MEHAeTCS AHCKPETHO.

Cydpdo3uonretii epyHT — TPYHT, BHYTPH KOTOPOTO HJAH Ha ero
BHELLIHEH rpaHHUe noj BO3JeHCTBHEM (QHJAbBTpAUHUH MOI'YT BO3HH-
KaTh (NpH onpeaesieHHbIX KPHTHYECKHX CKOPOCTAX (HUJABTPAlHH)
ollacHble (UJIbTPALHOHHBIE nedOopMalMH, T. €. nepeMelleHHE ya-
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CTHI, TpyHTa, Belyllee K OMacHBIM AedOpMalHAM CKeJeTa TPYHTa
H HELONYCTHMOMY CHHXKEHHIO €ro Hecyllel crnocOOHOCTH.

Cyghosuonnan ycTodyuB0CcTs — COXpaHEHHE YaCTHUAMH TPYHTA
CBOEro MnepBOHAYaJbLHOrO IMOJIOXKEHHA TNpH BO3JAEHCTBHH Ha HHX
PUALTPALMOHHOIO NOTOKA.

Typbyrentnas GuareTpayus — ABHKeHHe (QHJIbTPYIOLULIEH MKIIA-
KOCTH CO CKOPOCTbIO, MPONOPLHOHAJNbHOH IpajHEHTy Hanopa B CTe-
[TEHH MeHblUe eJHHHILBI.

DurbTpalUOHHBLE NOTOK — NMOTOK (QHJALTPYIOUIEHCA B TPYHTE

XK HAKOCTH.
Duserpayus — ABHIKEHIe MHAKOCTH B INOPHCTO-TPELIHHOBATOII

cpeje  CKaJibHbIX TPYHTOB HJH TOPHCTOH Cpeje HeCKaJbHbIX
TPYHTOB.

[IpunaThie 0003HaAUECHKHA

YcnrosHoie 0603HAYEHUA, eOUHILLbL U3MEDEHUSA

B paboTe HCHnoJb3ylOTCA chaelyiolide 0003HaueHHA (QHIHUYECKHX
BEJIHYHH:

o — Hanop, Ila;
P — JnaBJeHHe, Ila;
r — paauyc BRIpAOOTKH M HHJAHHAPHYECKOrO KaHaJja, M;
O — DpAaCKpPbITHE TPELIHHDbI, M;
S — [OHHXeHHe HJAHY I[OBbIUICHHE YPOBHSA [PH OTK14Ke
HAW HarHeTaHHH, M;
M ~—- MOILHOCTbL BOJOHOCHOrO IpH30HTA, M;
R — DaaHyC BJIHAHHSA, M;
h — ray0uHa cepefiMHpl HHTEpBaJia ONLITHOrO HarHera-
HUA (OTKAYKH) OT NOBEPXHOCTH CKaJbHbIX TOPOA, M;
[ — JUIHHA HUHTepBaja onpoOoBaHUs M PacCTOAHHE MexK-
Ay TPeLlUHaMH, M;
Q — pacxon Boabl, M3/c; a/muH; 1 a/muH = 16,67 X
X 10-¢ m3/c;
g — yJeJbHOe BOJOMNOrAOLLeHlie, J/MUH- M2,
Kg — Koagduunent duasrtpaumy, M/c; 1 M/eyt = 1,16 X
X 1075 M/¢;
K — KO3(¢¢HIIHeHT npoHHIlaeMocTH, M2 | papcuH = 1,02X
X 10712 M4
T=K¢M — BOZONPOBOAHUMOCTHL MJacra, 30HbI H T. A., M2/c;
C = Eq——d)——— KO3 pHUHEHT Nepecyera, 6e3pa3MepHBIH;
Ka=¢"/q" — xo3®@}uuueHT anusorponuu, 6e3pasMepHblii;
Ky — K03 (HUHEeHT neACTBUTENBLHOH CKOPOCTH (PHABTpA-
LHH, M/C;
v — CKOpOCTb (HHJIAbTpaUMH, M/C;
Ukp — KPHTHUYECKad CKOPOCTb (PHUABTPAUUH, M/C!
J — T'pajHeHT Hanopa, 6e3pa3MepHBI;
Jxp — KDHUTHYECKHH TpajHeHT Hanopa, 6e3pa3MepHbIH;



Rex  — KpPHTHUECKOC 3HauyeHHe uucjaa PelHonabaca, 6e3pas-

MepHOe;
A B — mgpaanmecme napaMerphbl LIEPOXOBATOCTH CTEHOK

TPEUIHUHbI, M;

S* — Ko3DGHUUHEHT H3BUJAHUCTOCTH TpeuluH, Oe3pa3mep-
HBLIH

Tl — JHHaMHUuecKass BS3KOCTb BOJAbI, niyas,lla.c;lnyas=
=0,1 Ila-c;

V — KHHeMaTHyecKas BfI3KOCTb BOAB, M?/c; | CTOKC ==
= [ X 1074, M2/c.

1.5. Iloag Mopaenbio BOAOMNPOHMLAEMOCTH IMOHHMAIOT CXeMaTH3H-
DOBAHHOEe NPOCTPAHCTBEHHOe pacnpefelieHHe BeJHYuH K¢ HIH g,
3HAYEHHS KOTOpbLIX ONpeiesiiloTCs TUAPOreoJJOTHUeCKHUMH HJIH reo-
dH3nyecKkuMH MetojaMu. Taxkas MoAesap A0JKHA XapaKTepH30BaTh
HEOJHOPOMHOCTL H AHH30TPONHIO MacCHBa [0 XapaKTepHCTHKaM
BOAONPOHHUAEMOCTH [yTeM HHTepnperauuu 3HadeHHid Ko HId ¢
(IOJyYeHHBIX 3KCOEPHMEHTAJbHO, & TakXe M0 KOpPpeaAUHOHHLIM
CBH3AM H pacyeTaM) Ha TI€OCTPYKTYPHOH OCHOBE, T. €. C yUYETOM:
HapyWeHuil CHJOWHOCTH pa3JIH4YHLIX MOPSAKOB B MaccCHBe; JHIO-
JIOrO-NeTPOJIOTHYECKHX OCOOEHHOCTEeH; INOA30H 3K30TeHHOro0 H3Me-
HeHHs1 (BbIBETPHBAHMSI M DAa3rpy3KH €CTECTBEHHLIX HalIpsXXeHHH)
nopod. Ha npaktuke moneNs BOAONPOHHLAEMOCTH IIPEACTABJISIOT
B BHAe cepHH MacuiTaOHbIX pa3pe3oB, Cpe30sB Ha pPas3JIHUHBIX OT-
MeTKax, a TaKXe CNeuHaJH3UPOBAaHHBIX KapT (HanpuMmep, pedbeda
MOBEPXHOCTH OTHOCHTeJILHOro Bojgoynopa ¢ ¢<0,01 a/MHH), cxeMm,
Tabauy, U audarpaMm. PaccMmarpuBaeMast MOJEJAb OTHOCHTCS K DAas-
pAAY MacliTabHO-NOHSATHHHBIX.

1.6. Ilpu nocrpoennnn mopeneit BOAONPOHHILAEMOCTH MOXKHO HC-
MNOJIb30BATH ABa Pa3HLIX NOAXOMLA:

— 30Ha/JbHbIH ¢cnocob6 panHOHHPOBAHWA Ha KBa3HOAHOPOIHBIE
(no Ky HAKM ¢) 37eMeHTBl; npH 3TOM nNpHOJHMKEHHO, Ha OCHOBE
[EOCTPYKTYPHOR MOAEJH, BBLACASAIOT KOHTYPBI 3JEMEHTOB, KOTOpHIE
3aTeéM XapakTepu3yloTcad cpedHMMH (apH@METHUECKHMH HJIH Teo-
MeTPHYECKHMH) 3HaYeHUsIMH BOJONPOHUILAEMOCTH H HX CpejlHe-
KPalpaTHYECKHMH OTKJOHEHUAMH (JHOO0 auanaszoHoM H3MEeHEeHHH g
HaH K¢ npH 3aja”HOi 00eCHneuyeHHOCTH); 3TOT CNoco0 peKOMeHMY-
eTCsl MCIOJIb30BaTh MNpH MaJoM 00beMe ONbLITHO-PHALTPALHOHHDBIX
padoT, B yCJAOBHAX MaJibiX BhIGOPOK;

— Cnocob H30MNHHHA 3HauyeHUil Kg NJAH ¢ peKOMeHAyeTCcs IPH
60JsibLIOM yHCJIe ONBITOB MO OlIpeJeJIeHHIO XapaKTePHCTHK BOAOIPO-
HHUAeMOCTH; €ro NpeHMYUIecTBO COCTOHT B BO3MOXKHOCTH yTOUHe-
HHAA 0 KOHQUIrypauuy HU30JAHHUA KOHTYDOB KBa3HOAHOPOAHBIX HH-
KEHEPHO-TeOJIOrHUECKHX 3JIeMeHTOB H INYTEH COCPelOTOUeHHOH

PHUIBTPALHH.

[1pi BoiGOpe cnocofa nocTpoeHHs Moaesu HeoOXOJHMO YYHTHI-
BaTh He TOJIbKO 00beM HCXOMNHBIX JAaHHBIX ONpeneeHHs BOLONPO-
HULAEMOCTH, HO M BeChb KOMIJIEKC IeOJIOrHYeCKOH U reoHU3nvYecKoH
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uudopMalKi O XapakTepe H3yyaeMoro paspesa, uTO NMO3BOJHAO Obl
CYAHTb O HaJHYHH B MacCHBe pe3KHX IpaHHL pasjena INno noxKasa-
TeJIAM CBOHCTB, JHOO O NOCTENEeHHOM HX H3MEHEHHH C TJYyOHHOH.

YyuThIBasg peasbHY) HEpaBHOMEDHOCTb pacnpelelieHHsi TOouek
ONBITHO-(PHJIBTPAUHOHHLIX AAHHbBIX B MaCCHBE OCHOBaHHS, BO3MOXHO
coyeTanue oboux crnoccboB. B 3TOM cayuyae HHTepnperauHio, rjie 3To
BO3MOXKHO, BBLINOJHAKT IO Cnocoby H30JIHHHH, a OKOHYATeJIbHbIH
BUI MOJeJH BOAONPOHHUAEMOCTH — «30HaJbHbIA». [locaegunit mo-
NeJUpyeT KYCOYHO-OAHOPOAHYID Cpeay — OOBEKT (PHIAbTPALHOHHLIX
pacueToB M HccaeaoBaHui merogoMm DI LA [08].

1.7. Monaeny BOAONMPOHHUIIAEMOCTH CKaJbHbIX OCHOBAHHH HOJIXK-
HEl COCTABJIATBCA HAa KaxKJAOM 3Tale H CTajJHH INPOEKTHPOBAHHSA C
Hapacramouweld noApoOHOCTbIO M ODOCHOBAHHOCTBLIO B COOTBETCTBHH
C peKOMEeHAYeMbIM MaclITabOM UYepTeXKeH:

a) ucxogHas (macutab 1:25000--1:0000); npeanpoekTHad
NOKYMeHTalUHs: cXeMa HCNOJb30BaHUSA PEeKH;

6) npeasaputreabHas (1 :5000—1:1000); npeanpoektHas M1o0-
KyMeHtauusa: 130;

B) ocHosHasi (!} :1000); npoekr;

r) yroudenHas (1:1000—1:500 u xpynHee); pabouas AOKY-
MEeHTalHA.

B kxauyecTBe OCHOBBI KaxKJAOH H3 I[€PEYHCJEHHBIX BhbllIEe MO/Je-
Jled BOAONPOHHLIAEMOCTH CJeAyeT MNPHHHMATb COOTBETCTBYIOILYIO
CEOCTPYKTYPHYIO MOJeJb OCHOBAHHUSA, HCXOAs H3 OOYCJAOBJEHHOCTH
XapaxkTeplCcTHK (HABTPAUHOHHLIX CBOHCTB CKaJbHBIX MacCHBQOB OC-
HOBHLIMH OCOOEHHOCTAMH TeOJIOTHUYECKOr0 CTPOEHHS H HCTOPHEH HX
pa3BuTHa. TakuMm o0pa3oM, cocTaBJeHHasg Ha KaxAOH CTalaHH
H3bICKAHUHA MOAEJb BOJAONPOHHLUAEMOCTH JOJXKHA YYHTHIBATH COOT-
BETCTBYIOLIYIO 3TOH CcTaauid uHHbOpMalHIO O CTPYKType Mac(HBa,
pesyJibTaThl 0000lleHHsT MaTepHaJioB AJiss QCHOBAHHH-aHAJIOrOB,
JaHHble ONBITHO-GUJALTPALLIHOHHBIX 1 TreodH3HUECKHX palboT, BO3-
MOXXHbBIX pACURTOB BOAONPOHHNIAEMOCTH MO napaMerpaM TPeEUIHHO-
BaTOCTH, peXHMHBLIX HaOJIIOAeHHH 3a (uabTpalHeH B NEpHOJ pas-
pabOTKH noA3eMHbIX BEIpaOOTOK H KOTJOBaHa.

CrTporoe HOpMHpPOBaHHUe 00BbEMOB TIHAPOreoJsoriuyeckHx pabor,
HEOOXOAUMbIX JJIs TIOCTPOEHHA MoAeJell  BOAONPOHHIAEMOCTH Ha
BCE€X CTANHAX MPOEKTHPOBAHHA, HEBO3MOXHO B CHJIy HHAHBHAYAJb-
HbIX OCOOEHHOCTEH COCTaBa, CTPOCHUA H COCTOSHHSA Ka»Aoro Mac-
CHBa. B KxauecTBe OCHOBHOI'O NPHUHHUHNA TIPH YCTAHOBJIEHHH He0O-
xoaguMoro o0beMa paboT HOJIXKHO OBITh ycJsoBHE ofecneyeHHs pe-
MPE3eHTATUBHOCTH BBIOODKH XaPaKTEePHCTHK BOAOMPOHHLAEMOCTH
B npejesax KBa3HUOAHOPOAHOIO 3JieMeHTa MOIeJH.

Micxopnyw monaenb peKOMeHAYeTCsl COCTaBJATb, HCIOJNbL3Ys aHa-
JIOTH W pe3yJabTatbl reoH3H4eckHX padoT. PeKoMeHAyeMble OpHeH-
THPOBOUHbIE O0BbEMbI ONBITHO-QHABLTPAIHOHHBIX PaboT Mo CTAAHAM
IPOEKTHPOBAaHHA novazaHbl B Taba. 2—2 (Ilpuaoxenue 2).
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1.8. Ilpi cocraBnenuu mojeseld BOJONPOHHIIAEMOCTH CKaJlbHbIX
MacCHBOB HeODXOJHMQ VUYUTLIBATH HX OCOOEHHOCTH KaK Cpeabl 30-
HaJIbHO-OJIOUHOr0 CTPOCHUA:

a) BCe eCTeCTBEHHble CKaJbHble MACCHBBI NPEACTaBJAAIT COOOH
JuckperHyrot, pacuyJleHeHHYI0 TpeliHHaMH CcpeAy 30HaJabHO-0J10U-
HOro CTPOEHHA, NPeHMYLIEeCTBEHHO TPaHCBEPCAJbHO-H30TPOIIHOIO
THNA C OCECHMMETPHUHOIl aHH30TPONHEH (CJAOHMCTLIE, CJaHLeBaThie
H pacC/JOEHHO-TPCUIHHOBATHLIE MOPOJAbLI), JHOO OpPTOTPOMHOrO THIIA
(MHTPY3uBHbIE M TAYOOKOMETAMOD(PHU3OBaHHDbIE HEpPaCCHAOCHHBIE I10-
POAbLI C YETKO BbIpaxKeHHbLIMH OPTOrOHAJNbLHBIMH CHCTEMaMH Tpe-

IHH) ;
6) B Ka)KJOM CKaJbLHOM MaccHBe NPHCYTCTBYET NPOCTPAHCTBEH-
Hasi CeTh TEKTOHHYECKHX pPa3pLiBHLIX HapyIUeHHH W TpeulyH pas-

HbiX pa3MepoB, OOBIYHO XapaKTepPH3YIOLIHXCS JIHHEHHO-IIJOCKOCT-
Hoil ¢opyoli passutuda. PacrnoJiarawomuecs B A4YedxX 3ITOH CETHU
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| LT
| | "}
B K6 = ): | 1
- 1 il P L ]
\ —
) L } i
i A A3 6 H LT
H \ i cr3 Y X3
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H1 F wss — il ]
—__._h__‘—-—-——-—-.---i - ‘ -Iirl
—‘\ g {1 | |
| ] ™ T 1T 3
\\ 4738 e il
:_. ™ " ]_ L VIS SE—-— -u-r:

e A
Hia T HIGT

Puc 1. TenernyeckHe o6beMHble 3JeMeHTH TeOCTPYKTYpPHOH
MOJEJIH CKaJIbLHOTo MaccHBa (a) M cxXeMa 30HaJbHO-6JI0YHOTO
cTpoenus (6)

010Ky NMOPOA HMEIT pa3JiHuHble pa3Mephl, GOpMy H ODHEHTAUHIO,
Takoe nosceMecTHO nposBJasiolieecss B MaccHBaxX J060ro resesmca
(oyeTaHHe ceTH 30H ocJgaabJleHHst C PaclloJOXKeHHLIMH B ee fdesX
0/10KaM} 103BOJSET CUHTATh 30HAALHO-OAOYHOE cTpoeHue (puc. 1)
XapaxTepHOil 0COOEHHOCTbIO CKaJbHOIO MAacCCHBa;

' JluckpeTHas cpena — HeOJHOPOAHAsA, C Pe3KHMH H3MEHeHHAMH XapaKTepH-
CTHK CBOHCTB B COCEAHMX CTPYKTYPHBIX 3JeMEHTaX, B YaCTHOCTH, CJOMKEHHAS H3
OTAEJILHOCTEH, He CBSI3aHHBIX Mejay cob0il 3HAYHTeJbHBIMH CHJIAMH CLeNJeHHs.
Cuenncine oTAGNbHOCTEH HA OMHMH — AB3 NOPAAKA MeHblie CuellfleHHst Toil xe
nopoArl B MOHOJHTHOM o00pasle, a BOACNPOHHUAEMOCTHL TAKOH CpeAb — Ha jBa
1t 60Jlee nopsaxka Bbille, ueM B ofpaslie.

JIHCKpeTHOCTb cpeabl MO OAHOH M3 XapaKTEPHCTHK CBOHCTS He Bcerjga co-
NPOBOXKAAETCA AHCKPETHOCTbIO CPeAbl MO APYTHM XapaKTEDHCTHKAM.
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8) MOILHOCTE 30H MeCTHOro ocjaabJjeHus MOpoa B MacCHBE 3a-
BUCUT OT reHe3Hca, pasMepOB H KHHeMaTHKH O0DPa30oBAHHA TPEULHH
H TEKTOHHYECKHX pPa3pPBIBHBIX CMELIeHHH, pa3BHBAIOWIHXCA YHacJe-
NOBaHHO no ((pasaMm TeKroreHe3a. IlepBUHuYHBIE JIHTOreHeTHYECKHE
TPELUIHHBl NOPOA NMPH TEKTOHHYECKHX aedopMalliix TpaHCHOPMHPY-
IOTCS MO-pa3HoOMY. [Ipu H3ydyeHHH H CTPYKTYpPHOM aHaH3e Tpeull-
HOBATOCTH HeOOXOAHMO YUHUTHIBAThL AOMHHHpYVIOILEE BJAHSHHE HMEH-
HO TEeKTOHHYECKHX BO3[AEHCTBUH, ONpefendiOUHX HUX TOPHAIL0K

(tabn. 2)
Tabaunya 2

KnaccuduKauug no xapakTepy HapyLleHHA CIJIOIIHOCTH MAacCHBA
(CH#HIT 2.02.02—85 ¢ nonoaHeHHAMH )

XapaxTep HapylUeHHH MoinHocTs 30Hul ApobaeHus

CIIMAOUIHOCTH MacCiiBd

pa3soMa UJAH WHPDHHA TPelIHH

yelieliie—

HPUTH}KEHHOCTI’: HApDyLUIeHHA

|

Pasnomel | mopfanka — | CoTHH H Toicayd MeTpoB | COTHH H TBICAYH KHIO-
FAyOHHHbBIE, CEHCMOTeN- METPOB
HbIE
Pasnomut Il nopaaka — | JlecaTku ¥ COTHH MeTpoB|leCATKH H COTHH KHAO-
I1yOHHHBbIE, YaCTHYHO METPOR
celicMoreHune
PaszaoMbl Il nopsnxa MeTpbl ¥ necaTkH MeTpoB | KHAOMETPHl M NECATKH
|  KHJIOMETPOB
Paszrombl 1V nopsaaxa HecaTkH H COTHH caHTH- | COTHH M THICAYH METPOB
METPOB
Kpynuble Tpemuds V no-| Ceoline 20 MM Csbiute 10 M
psiKa
Cpeaure Ttpeuuibr VI | 10—20 MM 1—10 M
MOPSAKA
Menkue Ttpewmnunt VI | 2—10 MM Meunee 1 M
nopsaKa |
Tonkune rtpemwunn VIII |—2 MM Mehee 1 M
nopAAKa |
Jlokanpnble Ttpeutnuol [X { Menee 1 MM Menee 1 M
nopsaaka — BHYTPH
11acToB, CJ10€eB, NOPOLI-
HbiX OJOKOB 4

Dpumevyanusa: 1. MoutHocTs 30HBL! BJAHAHHS HapylUleHHS OlEHUBAeTCA Ha MNopaaox 60abine
MOULIHOCTH 30HbLI APOOAEHHA HAH IWIHPHHBE TPEUIHHb; AMIJHTY A2 CMelleHHA pa3JOMOB — Ha NOpPAAOK
MeHbIUe NPOTAMEHHOCTH HapylleHHd,

2. Knaccuduxauusa tdocHT npubiixenHsll (OueHoYyHblll) xapaKrep;, KOHKDeTHbIl MacCHB MOKET
XapaKTePH30BaTLCH MECTHON CHCTEeMON pa3phiBoB, COOTHOWeHHe 30Hb! ApolAeHiid 1 NPOTAKREHHOCTH
HapyuleHHsl KOTOPOre MOXKeT OTAHYAThCH OT KJAACCHMHKALIMOHHOR XaPaKTepHCTHKY

2) reHeTHyeckHe ob6beMHble 3JeMeHTpl MacchBa (pHc. 2), KBa-
3HOJIHOPOLHbIE TIO TeHe3HCy, JHTOJOro-neTpoJIOTHUECKOMY COCTaBy,
CTPYKTYype, TEKCType H OJIOUHOCTH, HMECHYIOTCH CTPYKTYPHO-IETPO-
noruyeckumu saeMeHtami (CIIb—cTpykTypHO-nieTposoruuecKHMH
6nokamu, CII3 — cTPYKTYpHO-NeTPOJNOTHUECKHMH 30HAMH);

d) vactu CIIb u CII3, KBa3WoAHOpPOAHBIE H TO COCTORAHHIO,
HMEHYIOTCSI COOTBETCTBEHHO MHXKEHEPHO-TEOJIOTHYECKHMH OJ0KaMu
(UT'B) u sonamn (MI'3). Bupenenne kourypos UIB u UI'3 npo-
BOAUTCS NO rpaHunam Hx rpajgauud (A, b, B u I') no creneunu
BJIHSIHHUA [IPOLECCOB pa3rpy3KH H BBIBETPHBAHHA: NOA30HA A —
OUeHb CHJIbHOIO (40 3JI0BHA), Db -—cuashoro, B — cpennero, [ —
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caaGoro (npakTHYECKH coxpaHubie nopoabl). [losToMy npu cocras-
JIeHHil MOJAeJH BOAONPOHUMLAEMOCTH MACCHBOB CHCTEMAaTH3aUud,
aHaJ i3 W HHTEpIIpeTauMsa JaHHbIX OfbITHO-PHJALTPALHOHHLIX pa-
60T AOJKHBI TIPOH3BOAHTLCA ¢ 00A34TeJNbHBLIM Y4YE€TOM KOHTYDOB

—
| CmpyrmypHe mexmorudeckuy 010K (CTH),
020AHUYEHHBIU MEHMOHUYECKUMU DA370MIMU

[-1l nopadroB

; 1
Yacme CTH
CHANIbHbIU Maccul 8 ocHobBaruu
COO0YMEHUS
CmpyKmMypHe NeEMPongeuyecHye CmpyrmypHo NeTpoON02UNECHUE
(AUMONQeUYECHUEB ) 3ABMEHITb! (IMEKMOHUYECKUE) JNTEMEHMLI
[ poda, kBa3uodHopodHsie no /1 poda -V nopadno8, «Ba3u-
cﬂcmaﬁy, CMpgeHuH u 0704UHOCMIU d HUﬂUﬁHb!E 10 Xaparmepy Hajy-
> ~  WeHus _ *
Crlb-1In CI13 In < 1 >
Sonee VEHaE Cr3-1In Cﬂ3—f150
| nauxkamubree | | paspeibHele
OHHBIE NIOUYHKIE HAPDYULEHUS CMEULEHUSA

NN 7
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Puc, 2. CxeMa 30HaJbHO-0/I0YHOTO CTPOEHHSI CKaJbHBIX MAaCCHBOB B OC-
HOBaHHAX COOPYXKCHHH

A, B, B, ' — noa3oHLl BJARSHHSA NPOUECCOB Pa3rpyY3KH eCTeCTBEHHbLIX HAaNpsKeHHH
H BbiBeTpHBanHa A — oueHb cHAbHOro (3a10BHi); B — CcHAbHOIO, B — cpenilero;
" — cnaGoro (coxpautible NOPpOAb!)

Bce C16, CiT3, HIrs w HI3 CcKaJdbHBIX MAacCcCHBOB COCTOSIT H3 3ACMEHTAPHBIX
HopoaHbix OJoxoB (3IIB), ddopmbl, pasMepsl H YKJAaAKA KOTOPbIX oupejpe-
JAKTCH NPOCTPAHCTBEHHOA ceThio OGAOKOOOGpasyIoWHX TpPeIUHH — 3JIeMeHTapHBIX
30H ocaalaeHusa nopojy (2I13)

CI13, CIIb, UT'3 1 HI'DL Ha ocHOBe reoCcTpyKTypPHOR MOAEAH
[ 18, 48].

1.9. [IBH)XeHHe MOA3eMHBLIX BOJ B TPEIIMHHO-NMOPHCTOH (a Tak-
e TpellluHoH, JAHO0 TPEeLWHHHO-TPEeWMHHONH) Ccpele, KaKOoH SIBJISA-
eTcst Ji1o00li CcKaJbHBbIII MacCUB, HMeerT cJeayloliHe 3aKOHOMEpHO-
CTH, nojulexkallie yyeTy MpPH COCTaBJIeHHH MOJeJH BOLONPOHHLAE-
MOCTH:

() HEOAHOPOJAHOCTbL H AaHU3OTPONHS CKAJbHBIX MACCHBOB KakK
eCTeCTBEHHO-HCTOPHUECKHX 00Opa3oBaHud OOYCJAOBJIMBAIOT, B YACT-
HOCTH, HEOJHOPOJAHOCTb H AHH3OTPONHIO MO XapaKTEePHUCTHKAM BO-
AONPOHHUAEMOCTH;  (DHJAbLTpALIIOHHAs HEOAHOPOAHOCTh CKAaJbHbIX
MaCCHBOB NpoABJJAsieTcd B KOHTPACTHOCTH, B DPE3KOM MOBbLILIEHHH
BOAOMPOHHILAEMOCTH B 30HaX TCKTOHHYECKHMX pa3pbiBHBIX Hapylle-
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HHH, OPHEHTAUMAA KOTOPLIX MOKeT OJIarONpHSATCTBOBATb Pa3BUTHIO
COCPEeAOTOYEHHBIX NyTeHd (UAbTPAUHH ¢ TYpOYJEHTHBIM DEXHMOM,
a He C JJaMHHaPHbIM — XapaKTEepPHbIM [Jisi OCTAJMbHLIX 4acTeH Mdc-
CHBa C MEJKOH H 00Lield TpeulHHOBATOCThIO. BbisgBJeHHEe H Xapak-
TEPHUCTHKA BOAOINDOHHIAEMOCTH TaKHX 30H B OCHOBAHHAX NJIOTHH
IBJISEeTCA MEepPBOCTeNeHHOH 3agauvedl H3blicKaHHH. Heobxoaumo Tak-
)K€ UMeThL B BHAY peldKHe, HO BO3MOXKHBIE CJydal, KOrjga TeKTOHi-
yecKHe HapylLIeHHs siBAfI0oTCA OappaXamMu IJs IIOA3E€MHBbIX BOI;

6) HanpaBJieHHE, CKOPOCThL H PEXHM OQHJIbTPAUHH 3aBHCAT OT
3JIEMEHTOB 3aJjleraHis NOpPOA, OPHEHTAUHM NPOCTPAHCTBEHHOH CeTH
TPEILLUH, TeOMETPHUYECKHX IapaMeTpOB TpEIUHH, CTENEeHH BhIBETpeE-
JIOCTH [OPOJ, COCTaBa 3AallOJHHUTENA TpPewHH H AP. B COUYETAHMH C
MOJIOXKEeHHEM OCHOBHOH HapeHBnl (peKH) B peabede yyacTKa THAPO-
y3sa. [Ipu 3amosiHeHHH BOAOXPAHHJIHLIA HanpaBJieHHE, CKOPOCTb H
PEXXHM OBHXKEHHS NOJ3eMHBIX BOJ B 30HE (DPHJALTPALHOHHOI'O KOH-

Typa H3MeHAEeTCH;

B) B TPELIHHHO-NIOPHCTON (a TakKe TpeulHHHOH, JIHOO TpeulHH-
HO-TPEUIUHHOH) cpele CKaJbHBIX MaCCHBOB (QHJLTpPAlHS IPOHCXO-
JUT B OCHOBHOM TNO TpeliniaMm, TakK KaK CcaMH MOPOAB B KYCKe HJH
sJieMeHTapHoM mnopoaHoMm O6Joke (DIIb) obsapalor, Kak IpaBHJIO,
HH3KOH MEXTPaHYJSAPHOH IOPUCTOCTBIO H MaJIOH BOJAONPOHHI(Ae-
MOCTBhIO. B CKaJIbHOM MaCCHBE BCTPEUAlOTCAd pPAa3HOBHAHOCTH TiO-
pOJ pa3HOH IIPOYHOCTH, Pas3HOH cTeneHd AeOPMHUPOBAHHOCTH W
TPEIIHHOBATOCTH, CYLUECTBEHHO pasJHYalouiHecd H Mo BOAONDPOHH-
11aeMOCTH.

CHCTEeMHBIH XapakTep TPEUIMHOBATOCTH CKaJIbHLIX MacCHBOB 00y-
CJIOBJIUBAET CJIEeAVIOILHE TPH OCHOBHBIE CXE€Mbl (PHJALTPALHH NO TPE-
LIIHHAM.

[Tepsas cxema paccMmaTpuBaeT (HALTPAILHIO TNO NPOTAXKEHHBLIM
TpeulHHaM HAamJaCTOBAHHS CJOHCTBLIX H PaCCJOEHHBIX TOJIL MOPOX,
Ka)XAblH MJACT KOTOPhIX pacceyeH ABYMSA OPTOTOHAJIbHBLIMII CHCTe-
MaMH TpeulHH oOTpbiBa. YacToTa TpeuwlHH OTpPbiBA MNPHMEPHO 0O-
paTHO TNPONOPLUHOHAJIBHA MOLIHOCTH mJacTa. 3Ta CXeMa Xapak-
TepHa [Jid MacCHBOB OCAaJOUHBIX U MeTaMOp(pHUYECKHX mapanopof,
a TakxKe AJA KPYMHBIX [0 pasMepaM MAacCCHBOB HHTPY3UBHBLIX H Me-
TaMOp(PHUECKHX OPTONOPOL, B KOTOPLIX OOBLIYHO PAa3BHThI MOJIOTrie
NPOTHXKEHHbIe TPEUlHHBl MNJacTOBOH OTAeJbHOCTH. TakHe MacCHBHI
OOBIYHO AHH3OTPONMHBI TNO XapaKTepPHCTHKAM BOJOIIPOHHIIAEMOCTH.

Bropas cxema paccMaTpHBaeT (QHJAbTPALHIO IO NPEPhIBHCTHIM
KyJHCOOOpA3HBIM TOJIOTHM TpeIUHHaM TMJ1acTOBOH  OTAEJbHOCTH,
pacyjeHeHHBIM IO HOPMaJH K HEeH TpeMs CHCTEMAMH MNepPBHUHBIX
KOHTPAKUHOHHBIX TPeEUIHH OTpbiBa, 00pa3yoIHX B I[JlaHe LIeCTH-
YyroJIbHHK 0a3aJIbTHYECKOH OTHENbHOCTH. Takasi cxemMa XapaKTepHa
IJIg MOJIOABIX H COBPeMeHHBIX 3(¢Yy3HBOB, He IOABEpPraBlIIHXCS
MOCTTeHETHYECKHM TeKTOHHUEeCKHM aedopmauusaMm. Bogonpondua-
€MOCTh TAaKHX MACCHBOB MOXKeT OLITb CHJLHOH H OYE€Hb CHJILHOH
(B COOTBETCTBHH ¢ Kaaccupukauueil taba. 1),
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TpeTea cxema npeactaBjseT coboil coyeTaHHe NepBOH HJH BTO-
DOH CXeMbl C AOMOJHHTEJNbLHBLIMH TpeUulHHAMU OTpPHIBA M CKaJibliBa-
HHs, 0oO6pa3ylouHMH NPHMEPHO CHMMETPHYHYIO 30HY TIPHpa3phiB-
HOFO KJHBa)Xa BA0Jb MJOCKOCTeH CMECTHTeJsT TeKTOHHUYRCKHX pa3l-
PHIBHBIX HapyuleHH#. TekTOHHUeCKHe 30HbI BKJIOYalOT: 1) nomsony
CMECTHTEeJNST ¢ FJHHKOH TpeHHd, 3a4acTyio ¢jaaboBOAONPOHHLUAEMYVIO;
2) nON30HL pPas3/IHH30BaHHA, BOJNOIIPOHHIIAEMbIe; 3) MOA30HLI OIe-
peHHs, oOBIYHO CHJILHOBOAOMNpOHKLaeMble. MOUIHOCTL 3THX NOA30H
MPONOPIHOKAJAbHA aMIJIHTYJe TEKTOHHUYECKHX pa3pbiBHbIX CMelle-
HHII B COOTBETCTBHH ¢ MX nopsakamu (tabi. 2).

Heo6xonHMO yulTBIBATH, UYTO B pe3yabTate H30HpaTeNbHOro
BJHSIHHSI NPOIECCOB BLIBETPHBAHHA if PAa3rPy3KH e€CTeCTBEHHLIX Ha-
NpSPKEeHHH KaMaas 13 YKa3aHHLIX Tpex CXEeM MOMKET YCJHOKHHTHCA
34 cuYeT AOMNOJIHHTEJNbLHOro PACKPBLITHS paHee CylulecTBOBABUIHX Tpe-
UIHH, a TakXKe oOpasoBaHusl HOBHIX B moasoHax A, b, B na ray-
OHHy B HECKOJNbKO [ecsaTKoB Metpos, pexe-— 100 M u OoJjee
(ITpnaoxxenune 1).

PaccMoTpeHHble yrnpollletiHble TPH CXeMbl AJS KOHKPETHBIX YC-
JOBHH MOIYT IOADPA3NeNsATLCS Ha IOJABAPHAHTLI,  YUYUTBIBAIOUIHE
pasJilyHble I'PAHHUYHBIC YCJIOBHS, MOP(OJIOTHIO H pas3Mepbl TPEIuHH,
cocTaB H CTeleHb 3aloJHEeHHA TpeulllH, HaJuyle BOLOYIOPHBIX
NPOCJOHKOB H KOHTAKTOB MU AP.

1.10. [Inass H3yyeHHUS BOJAONPOHHIIAGMOCTH CKaJbHBIX MAacCCHBOB
B OCHOBAHHMSX THAPOTEXHHUYECKHX HAMOPHLIX COOPYXKEHHH CcJelyer
HCIOJB30BATh NOJIEBBIE METOAbl THAPOreOJOrHYeCKHX HCCJICA0BA-
HIHA:

@) ONbITHBIE OTKAYKH H HArHeTaHHf BOALI, HarHeTaHHsS BO310yXa
B ONHMHOUHBIe OYPOBBEIE CKBAX»XUHBI B HHTEPBaAJbl CTAHAADPTHOH IJIH-
Hel paBHOH O uan 10 MeTpam; BbINOJIHEHHE 3THX paboOT persaves-
Tupyetcss [OCT 23278—78, a Taxkxe yKazaHHAMH H HHCTPYKILH-
aMH, paspabotaudbiMH B luaponpoexkre um C. §. )Kyka 20, 43,
52, 97]:

6) HabJ/OOeHHUsT 3a peKUMOM TMNOA3EMHBIX BOJ, NO3BOJASIOLIHE C
OO0JIbLIOK AOCTOBEPHOCTHIO CcYAHTh 00 3 (HeKTHBHOH BOAONPOHHIIAE-
MOCTH MacCHBa H €ero OT/AC/AbLHLIX YacTeH, O HaJHYHH B MacCHBE
30H TOBBIILIEHHOW MMPOHIHLACMOCTH; THApOreoJoriiueckue HabJa0Ae-
HHA B Hpollecce NPOXOAKHM CKBAXKHH H LUTOJIeH, AaIOLLHe MOJIe3HYIO
KayecTBeHHYO HHpopMauiio 00 OTHOCHTENbHOH BOAOIPOHUIZEMO-
CTH Pa3/H4YHbLIX 4Yactell MacCHUBAa, O HAJHUYHH B HEM NYyTEH BO3MONK-
HOH COCPEeLOTOUYCHHOUH (PUJBTPALIHH;

8) reodH3nyeckrHe HcCAeJOBaHHS B CKBa*KHHaX, MeXJy CKBa-
KHHaMH M Ha JHeBHOU moBepxnoctH (IIpunoxenue 2).

[.11. Boamoxuocers cydhdo3un HecKaJdbHBIX 'PYHTOB, 3aMOJHAIO-
LUHX TIOJIOCTH TPEULHH 1 KapCTOBbIe IOJIOCTH, OlIEHHBAeTcs 1o pe-
3yJibTataM JabopaTopHbIX HCCAeR0BaHUI  (PH3HKO-MEXaHHYECKHX
CBOHCTB MaTepiaja 3anosHHTeJel H ero (UILTPALUOHHOH NPOY-

HOCTH B COOTBeTCTBUH ¢ PYyKOBOACTBOM, NOATOTOBJEHHBLIM BO
BHUWUHMI nm. b. E. Beneneena [56].
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Ha craauu pabouero npoeKTHPOBaHHA MNPH COCTABJEHHH YTOY-
HEHHbIX MOJAeJied BOAONPOHMLAEMOCTH OCHOBAHHA pEeKOMEHAYeTCH
HCIOJL30BATh Pe3yJbTaThl [HApaBAHYECKOro onpoboBanus Oypo-
BLIX CKBakHH IepBOii ouepeAH, BhINOJHAEMbIX [HapocneucTpoem
HJIH APYCHMH OpraBH3auHAMH INPH yCTPOHCTBE INPOTHBOQHJBTPA-
IIHOHHBIX 3aBec.

2. CHCTEMATH3ALHA NAHHbIX INOJIEBbBIX
ONbITHO-PUIABTPAHLHUOHHBIX PABOT U UX' AHAJIHUI

2.1. JIlocTOoBepHOCTE 3HAUEeHHH g U Kg H COOTBETCTBME METOAMKH
MpOBEAEHHSA ONLITOB TpeOOBaHUAM HOPMATHBHO-METOAHYECKHX MAO-
KyMeHTOB [20, 43, D2, 57] cnenyer olienuBaThL IO MaTepHaaam nep-
BHYHOH JOKYMEHTALHH ONLITHO-(QHABTpAUHOHHBIX pabor. He coor-
BETCTBYIOLIHe 3THM TpeboBaHHAM HedeKTHble AaHHble ONBLITOB He-
00XOMHMO HCKJIOUIITL M3 AaJbHEHIIero paccMoTpeHHs. PesyabTaTthl
IPaABHJABHO INPOBEAEHHBLIX OIBITOB, CHJBLHO OTJIHYAlOLIHECH OT (§o-
HOBBIX 3HAYEHHH BOAOIPOHHIIAEMOCTH (Ha HEeCKOJIbKO NOPANKOB),
JOJIXKHBl YUYHMTBHIBATBLCS, JaxKe ecJH OHH BbIXOAAT 3a HHTEpPRAJI
«Tpex curm» (Tpex CpeLHEKBaAPaTHUHBIX OTKJOHeHHH). TakHe
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Puc 3 K ouenke xkos3dpduuuedra nepexopa 0T YACALHOTO BOAONOraoIue-
Hufg g K Koapduunenry dunprpanun Kg (no panuwmm JI H  Tkauetiko,
A M Typeea, B B Kaskuua, 11 A Tluporopa)

{ — nHaGa3bl, rpaHHTH, 2 -— NMecCYaHO FAHHHCTBIE OTINOXEHHSI, 3 — H3BECTHAKH, U0J0

MHTHI, 4 — rpanutel {(KpacHospckaa TI'3C), & — kpHcrannudeckHe cnanubpt (Cadxo

Iywenckan ['2C), 6 — noaepurul (bparckasa, Ycrb Hauwmckaa [3C), 7 — HaBecT

HAKH {(Yapsaxckas [9C), 8 — uasecthakd (TokTtoryasckass ['3C), 9 — danw
(Kypncafickas, Hypexkckas ['3C)

3KCTpPeMaJibHble BeJNUUHHbLl XapakTepHcTHK Kg uaH ¢ 06blYHO HAaXxo-
IAT CcBoe OODBACHEHHE B CTPYKTYPHBIX OCOOEHHOCTAX H3yuyaeMoro
MaccHBa H OTOOpaxKawTcd B KOHTYpaX 3JIEMEHTOB MOJIENH BOJO-
POHUUEEMOCTH.

2.2, OcHOBHOH 006beM onpefeseHUH BOAONPOHHLAEMOCTH (g) B
MaCCHBE BBINIOJNIHAETCS METOAOM HarHeTaHHH (HaJHBOB) BOAL B
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CKBaXKHHbBI, 4 OLMHOYHbIe (KOHTpOJIbHbIE) MOHHTEpPBaJbHblE OTKau-
KH MO3BOJAIOT HAaXOAHThL 3HaueHHs1 Kg. g Kaxaoro ob6bekTa HC-
C/IelOBAHHH PEKOMEHAYeTCsl ycTaHaBJ/liBaTb METOAOM MapHOH KOp-
peasuuHn cBsA3b 1g Kp=[(lgg). dnsa npubaH>KeHHLIX OUEHOK MOKHO
HCMOJIb30BATb AaHHble pHC. 3, AHOO NPHHMUMAThL NPHMEPHOE paEReH-
CTBO YHCJIEHHBIX 3HauyeHHH g (a/mMuH) H Kg (M/cyT). Coraacho
CHuIl 2.02.02-85 Beanuuna otHowenuss Kg/g=0,5-+-3,0. Ob6obuia-
ouiHe rpad®HkH (pHc., 3, KpuMBble /—3), cOCTaBJieHHble MO JaHHBIM

5.6(90°) 601737
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I |
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Puc. 4. Cxema onpeneseHust rJyOHHB 30H ONBITHBIX HAarHeTAHHH

B OypoBble CKBAXHHbI OT [IOBEPXHOCTH CKaJbHbIX TOPHBIX TOPOJ

B 3aBHCHMOCTH OT [OJIOXXEHHS CTBOJIOB CKBa)XHH OTHOCH1eJbLHO
pesbeda

B. €© ({60°) — ctBos1 O6ypoBOft CKBaXXHHbI ¢ HakjaoHoM 6079, BepTHKaJbHblE TNIYHK-
THPBL — I'AYOHHEl TpaHKBI, HHTEPBAaNIOB OIBITHLIX 30H OT KDPOBJAH CKAaJAbLHBIX MOPOL.

00JibIUHX BHIOOPOK (COTHH 3HAUEHHH), paloT oTHouweHHe Kg/g =
= 1,0+4,5 B nuanasone ¢=0,001+10 n1/MuH.

Mopnenr BOLOMPOHHLAEMOCTH CJEAYeT COCTaBJATHL Ha OCHOBE
sHaueHuii Kg au60 ¢. Ecan Moaenb crpoutes nmo 3uaueHusm Keg,
TO HMeLlHecss BeJHUYHHp ¢ HeoOXxoauMo nepecuntaTs B Ky M Ha-
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obopor, K¢ caeayer nepecuuTaTh B ¢, €CJAH MOJAEJb CTPOHTCA IO
BEJIHUYHHAM

2.3. HeobxoguMbiM BclioMoraTteJbHbiM MAaTepHAaJNOM AJA NO-
CTPOEHHS MOJEeJH BONONPOHHIIAEMOCTH cJyxaT rpapukd g(h) H
g(haec), Mu6o Ke(h) u Kg(hasc), TAe h —rnybuHa OT NOBEPXHOCTH
CKaJbHBIX MOPOA NO BepTHKaJH A0 CEepelHHbl HHTepBaja onpodo-
BAHUR, f1a6c — abCONIOTHAs1 OTMETKa cepeAHHbl HHTepBaja olipobo-
BaHUSl YKasaHHble rpadUKH HEAOCTATOUHO CTPOHTH «B LEJOM IO
MacCHBY»; HeoOxonnmMa cepyus rpaPHKOB pas3ie]bHO AJisL pa3jiHy-
HbIX TeoMopPdONOrHYecKHX 3J1eMeHTOB (JeBblil 6eper, AHO AOJUiHHI,
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Puc 5 [IlpHHuunuanbHag cxeMa pacCyjeHeHHs CTPYKTYPHO-

MEeTPOJOTHYECKHX 3IMEeMeHTOB CKaJbHOrMO OCHOBAaHUAA Ha HX

HHKEHEePHO-Te0NoTHYecKHe yacTH (oObeMHbie 3JieMeHTh OJI0KH)

B 3@BHCHMOCTH OT reoMop@ONOTHYECKHX M TFHAPOreoJIOTHYECKHX
YCJAOBHH

[ — npeHupoBanHLle GopTa XaHbOHMAa H KX 4HacTH, [/ — 30HA CeaOHHLIX
KoneGaHH#t 3epKania noA3eMHBIX BOm B Ooprax, [JII — ofBoaHeHHan
3oHa 6opT1oB H ee dactH, [V -— o6BOpHeHHas noapychaoBasi 3oHa H ee
YacTH
fl — npapas, I — uwenrpanbHasa, JI — Jepaf

npasblii 6eper), pasyHYHLIX CTPYKTYPHO-NMETPOJOTHUECKHX 3JIEMEH-
top (CII3, CIIB) u ruapoamnamuveckoll 30HaJbHOCTH (1. 2.4).

['padux g(h) no3BossieT BLISABHTb BJIHSIHHE BLIBETPHBAHHA H
Pasrpy3Kd eCTeCTBEHHBIX HaNpsXKeHHH Ha BOJONPOHHIIAEMOCTD.
3HayeHHe A BepTHKAJbHBIX CKBaXXHH ONpeAeJSeTCSs MO0 Pa3HOCTH
a0COMIIOTHBIX OTMETOK IOBEPXHOCTH CKAJbHBIX MOPOA H CEpENHHBI

HHTepBaJa onpoboBannsa [aa CcKBaXXHH, NPOOYPEHHBIX HaKJOHHO,
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B TOM YHC/Ae NPORACHHBIX M3 WTOJNEH, 3HAuYEHHS /1 TIO BEpPTHKaAAM
cJelyeT onpeaeasaTb B COOTBETCTBHH C pUC 4

[padurk g(flage) NO3BONAET BLIABUTL NPUYPOUEHHOCTH 30H TMO-
BbILUEHHOH BOAOMNPOBOAMMOCTH (B YACTHOCTH, NMYTeH COCPENOTOUEH-
HOI (GHABTPALHH) K onpeaesieHHbIM abCOMIOTHLIM OTMETKAaM, YTO
XapakTepHo AJs 3aKapCTOBAHHBLIX OCHOBAHHUH, PAaHOHOB MOJIOAOTO
H COBPEMEHHOro BYJKaHHU3IMa H AP.

[IpuMeuanne. B yCAOBHSIX KaHbOHOOODA3HBIX HJAH rJAyOOKO Bpe3aHHBIX peu-
HBIX JOJHH C KPYTHIMH GOpTaMM cJjeldyeT CTPOHTb TakKe rpaduku q(h ) HIH

g{(L), rae 1, — raybHHa no MNepPHEHAHKYAAPY OT MOBEPXHOCTH CKaJbHbIX TOPOL,

L — 3arny6iedHe B MACCHB IO TFOpPH3OHTAJH B yKa3aHubIX YCJOBHAX TakHe Ipa-
GHKH JajyT MNoJe3Hyio HHOOPMAUHIO O BJHIHHH BLIBETPDHBAaHHA H Da3rPY3KH
ecTeCTBEHHbIX HANpsiXKeHHH Ha BOAONPOHHILAEMOCTD

2.4, BoaonponuuaeMocTb H peXXHM (QHABTPAUHU B Da3HUHBIX
YacTAX CKaJbHOro MaccHBa 3aBHCAT TakKXKe OT HX NPHYPOUEHHOCTH
K OAHOH H3 THAPOAHHAMHYECKUX 30H! @) 30HE€ aspaulid; O) 30He
CE30HHOTr0o KoJsieOaHHs YPOBHS IMOA3EMHBIX BOJ; 8) 30HE MOJIHOTO
BOLOHACHIIEHHS; e) 30He TAYOUHHON uupkyasuuu I[lpu Oonbluoi
IWHPHHE pycJla peKHn M aCUMMeTpun LOJMHL BO3MOxHa OoJee
apobHasi cHcTeMaTH3allia (QaKTHUECKOTO MarepHana, NpH YCJOBUHU
AOCTATOYHOr0 AJf CTATHCTHUYECKOH o0palOoTKU YHUC/A ONBITOB B KaXK-
n0it 30He (puc. b). PekoMenayemoe obsizaTesbHOE pa3gelieHue Jipe-
HHPOBAHHOH W BOJOHACHLIUEHHOH 30H B 00OpTax IOJHHBI CBfI3aHO H
C METOJAHUECKHUMH pas3JiHuHAMH B NpOBEJEHHH OIMBITOB B 3THX 3J0HAX

(HaJMBbl U HarHeTaHus)

s ' B 3akapcToBaHHBIX Mac-

- - cHuBax uesaecoobpa3Ho pa3ne-

JATb THAPOAMHAMHYECKHE 30-
Hbl o cxeme I. A. Makcumo-
BHYa {(pHC 6), Tak XaK Kax-
llasi M3 3THX 30H XapakKTepH-
3yeTCs CBOHM BOJIHLIM DEXKI-
MOM, HaJIHUHeM HJH OTCYT-
CTBHEM Haropa, MOoJOoXKEeHHeM
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4
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6 CxeMa

Puc,

CHAPOAHHAMHYCLKHX 30H

KapCcToBOro MaccHBa, NPOPEL3AHHOro PLKOi]

(I' A Maxkcumonnuy, 1958 r)

1 — 30Ha noBepXxHOCTHON uHpKYyJAAuun, Il -- 30H4a
BEDTHKAJNALHOR HHCXonAweNd uppryasuwy, lla —
noA3pHa MnoABelleHHBIX BOJX Ha MecCcTIIbIX BORO
ynopax, IIl —a30nHa koneGannus ypoBHS KapcTo
BbIX BOA HAX nepexopHasn, IV — 3ona 1opnzon
TaJAbHOR UHPKYJAAUKH, V — aoHa cHPOHHON LHD
KYJZASUHH HaNOoOpHmIX BOA, VI —30Ha UOAOCJHH
HOR MW noApychoBoft uupxyasuusu, VII — 3ona
rAYOHHHON UHPKYyJASUHHY
KapcToBble HCTOYHHKH 30H UHDKYJIRLHH A —
BEPTHKAABHO! HUCXxoasiLel b — nolBelieHHBIX
Boa, B, X — cudoruolt T — nepexonnoli E —
pas3rpyska BOA 30HBI TOPH3OHTAAbHOM UHPKYNA
UHH B pedHble OTJNOMXeHiIH

OTHOCHTEJABHO  3PO3UOHHOTO
Bpe3a, npeobJsanaioUiUM Ha-
[IpaBJ/IeHHEM [JABUXKEHUSA, CKO-
POCTbIO (QHAbTPAUHH, T €
MPUCYWIUM 3TOW 30He Ha-
[TpaBJeHHEM  THAPOrecJIOrH-
YeCKOoro npoiiecca.
2.5. PaKTHYECKHE
Hble ONBITHO-PUABTPALHOH-
HbIX  paboT ueaecoobpasHo
CBOAUTL B TabJauuBywO Qop-
My {Taba. 3), B KOTOpo#

HdaH-

MOMHMO OOLUENPHHATBHLIX CBeJEHHH OTMEUAeTC OTHEeCeHHe HHTep-

Ba/la K COQTBETCTBYIOWIEMY CTPYKTYPHO-NETPOJIOIHUCCKOMY

20
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Tabauuya 3

O0BbeKT CkBaxuga Ne . . . . .
Paspes AGC. OTM. VYCTbSl CKBa>KHUHEI
I'eomopdosiornyeckuii sJaeMeHT Yron  HakJoHa . . . . .
(npaBbif, JdeBbll Oeper, pycao) A3HMyT  HaAKJOHEZ . . . .

Abc. oTM. ypOBHa TNOA3. BOJA

- — ——— — i o —— —

UHTeppan Oauna CIID l

oﬂnrt;;zﬁo;?m Ilnmua nt}BriiEe- 'paHBbl reHeTHYe CKKX CTPYKTYPHO- B HHTCpBAAE Wnnexc KnaT:;'EP;ﬂ [MpHMeuanne
GH CT; M HHTepBa- Hye NeTpoAOTHYeCKHX 3JE€MEHTOB B Nnpejenax . CIl3 wan BHI?[E%T o- | (BO3MOXHBIE TIONPABKH
T YETha, Ja, M ﬂ,MHﬂ' ONBITHOrO HHTEpPBAJda CKBaXHHbI, M CIib CTHH BeAMYHHbI )
M % ]
or | a0 | |
- - N N |
| JKuiaa nHaﬁaa(a 13,75—16,40 1,50 34 | CII3 4a [ |
[Iapacnanum {KOHTakKT) 16,40—17,40 1,00 22 | CII3 56| 1—11
14,90 ) 19,60 4,75 | 0.7 ﬁ [Iapacnanum (BHe Kontakra) 17,40— I
19,65 2,25 ! 44 | CIIb 1 1 l
-
37,85 | 44,20 6,35 0,03 Teso xuim pgnabasza 36,56—45,55 6,35 ! 100 | CIlb 4a ] ’
| [Tlepexoanass 30Ha OpPTO-NapaciaHuEB I
25,20 | 30,55 9,30 0,05 | 100 % 530 | 100 | CIIb 3 I
45,15 | 92,09 7,40 ‘ 0,02 l Optocaannu 1009% 7,40 l 160 | CI1b 2 l | ‘




mMenty (CIIB, CII3), a TakkKe KaTeropus npeacTaBHTENbHOCTH Ma-
TepHasa onpobOBaHHA MacCHBAa B 3aBHCHMOCTH OT TPHHANJEK-
HOCTH HHTepBaJia onpoOOBaHUA K OAHOMY, ABYM HJAHU TDPEeM Pa3.JTHU-

HBIM 3JCMEHTAM CTPOCHHA MAaCCHBA:
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Puc. 7. Cxema ouenku kareropuii (I—IIl) npeacrasutenvroct
AaHHBIX ONBITHO-QHALTPALHOHHBIX pabor.

| kaTeropusi — BCs AJIHA HHTepBaJa OonpobOBaHHA HAXOAMUTCH

B npegenax oaHoro Cllb unan CII3;

Il Xxateropuss — fJiHHa HHTEPBAJa 3aXBaThbiBaeT /JABA reHeTHye-
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Puc. 8. Hsamenenne 3naueHufi yAeJbHOTO
BONOMOMNIOUIeHHS § ¢ IAYOHHOR /i OT noBepx-
HOCTH CKaJIbHOTQ MACCHBA B CTPYKI1YypHO-Ter-
POJIOIHYECKOM OJIOKe Mapac/aHiueB OCHOBAHHA
Casno-Ulywenckot I'3C

I -1 Kateropus mnpencraBHTeNbHOCTH: 2 — Il Ka-
TETODHSl TIPEACTABHTEJNBHOCTH: JAOMAHBLIMH JHHUAMMU
COoeHHeHbl CpeJlHEHHTEepBalbHbLle 3naueHHs §: RNJAaB-
HBIMH KDHBBLIMH — «CKOJb3fulee» oOcpeaHeHle cpej-
HEHHTEPBAaMNbHBIX 3HaYeHHH @

CKHX 3JIeMeHTa, HalpHuMep,
CIIb u CII3;

[I1 kareropus ~— uurep-
BaJ onpoOOBaHHUA 3axBa-
ThIBAET TPU U O0Jiee reue-
THUECKHUX 3JieMedTa, Ha-
npuMep, CIIb ocHoBHOTN
nopoanl, CII3 —Teno ma-
JOMOUIHON XKuJbl H C[I3—
€€ KOHTAaKT ¢ BMellarolleH
[MTOPOAOH.

CxeMa OLleHKH KXartero-
PHH  NIpeACTaBHTEJbHOCTH
3HAYeHHH ¢ T10Ka3aHa Ha
pHC. 7.

2.6. CrpynnupoBanHbie
no CII3 u CIIb c¢ yue-
TOM TreoMop¢OJOrHUeCKHX,
FHAPOreOJOrHYeCKUX yCJ0-
BUH H KaTeropuv mnpeacTa-
BHTEJLHOCTH 3HAYEHHS g
(HIIH COOTBETCTBYIOULHE

K¢p) aHaAAU3HPYIOTCST [My-
TEM:

— noctpoedus rpadukoB g (h) uau Kge(/i) B noaynorapudpmu-

4eckoM Macwrabe (puc. 8);
22



— nocTpoeHus rpaduroB ¢ {haec) uAH Kg(hasc) B TakoMm Ke
Maclitale;

— JNpPOBEPKH 3aKOHa pacnpejesieHHss BOAONDOHHLUAEMOCTH AJSA
BbIl€JIEHHBIX 3JIEMEHTOB MACCHBa H B 1leJIOM IO MACCHBY; B 0O0lieM
cliyyae 3TH pacnpefiesieHHsl MOTYT COOTBETCTBOBATh PAa3JIHYHbLIM
3aKOHAM, H3 KOTOPBIX, PYKOBOACTBYACb IMPAKTHYECKHM OIBITOM,
esecoobpasHo pacCMATPHBATHL [ABA: HOPMAJbLHBIH H JIOTHOPMAJb-
Huifl. Mcnonb3ya BepoATHOCTHYIO 6ymary [3D], ¢ AOCTATOUHOH Anid

J

-z -

S 9 99 "‘ ]

S (84 %) — 90— (84%) —

Y o * 80 |
0%) | (50%/ |
50% % :

S wol-L2H [ Y e

N e/ ez T

S | ; |
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3 »

o/ g1

Yo 42 Fgapmw 75 -2 -1 0 tTWQ

Puc 9 Hopmaabuoe (a) n norHopmanabHoe (6) pacnpejeJe-
HHA H HX IpelcTaBJieHHe COOTBETCTBEHHO Ha BEPOATHOCTHOH
(8) H sorapHdMHUYECKH BepOATHOCTHOHA (e) Oymare,

MPAKTHUCCKHX LeJeH TOUHOCTBIO JIerKO OonpenenuTb OJIH30CTh K CO-
OTBETCTBYIOLLEMY THIY pacnpelleJIeHHA: a) eCchdHu pachnpeielieHue g
alilNpOKCHMHPYETCS HA BEPOSITHOCTHOH OyMmare InpaMofi, TO OHO
OJH3KO K HOpMaJibHOMY; 6) ecau pacnpelelieHHe g He anipOKCH-

MHpyeTcsl NPAMOM, a pacnpejesieHHe lg g annpOKCHMHDYETCs TNpsi-
MOH, TO OHO OJH3KO K JIOTHOPMaJbHOMY (pHuc. 9);

— TI0JcUeTa cpPefHeHHTepBaJIbHbIX (B AuamnasoHe rayOHH Ak ~
~ 10 M, npnueM € BO3MOXKHBIM NE€PEKPBITHEM, HanpHMep, B AHana-
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Pic 10 VismenenHe BeJqHuHH ¢ XapOOHaTHBIX IIOPOA B MacCHBE OC-

Hopauuss HMurypu ['2C B 3aBHCHMOCTH OT reoMop@ONOTHH AOJHHEI,

3arayOsaeHHs A B MacCHB H THIOB ero reHeTHueCKHX OOBeMHbIX 3Je-
MEHTOB

a — QNLITHOe onpo6opaliHe MacCHBa Ha BbLICOKHX OTMCTKAIX (I == 415 —

— 470 M), 6 — TO e Ha cpeahlux oTMeTKax (H = 350_415 M), 8 —TQ0 we

Ha HMIKHX OTMeTKax (H =— 280—_350 M), 2 — MaccHBp B UEJOM H C YUeIOM €10
reyeTHYECKHX S3JeMeHTOBR

! — 3KcnepHMenTaJbHble 3HayeHHs ¢, 2 — cpefHeapH@MeTHYeCKHe 3HaAYeHHs

g, B HHTepBanax h 3 — cKOJMb3Hillee OcpelHenne CcpeAHeapHPMeTHULCKUX
AHAUCeHHNA Eﬂ, 4 — cpegHereoMeTpHYecKne 3HaYeHHH ¢, B HUTCPBAJAEX h, §—

KpHBafA cpeaHeapHudMeTHUecKHX 3Hauenu#t ¢, B coxpaHusix mnopoaax CIIb

6 — TO Ke B Mof3oHax cMecurenell, 7 -—To e B NNOA30HaX oOnepeHHqa TeK
TOHHYECKHX CMeuleHuH



sone 10—20 M, 15—25 M, 20—30 M K T. A.) 3HaYeHHH BOLONMPOHH-

1HaeMOCTH.

AJa caydaee HOPpMaAJIbHOro pacupeacjicHHs ., =

JJs cJydyaeB JIOTHOPMAJIbHOrO pacnpeflejnenus gqg,= =

Il
_ pIRT-ET

{=1

]
y

RJS cJlyyaeB, Korjga TPYAHO OJHO3HAYHO CYAHTb O Xapakrtepe
pacnpefesjeddus (B uaCTHOCTH, AJIA MaJblX BbLIOODPOK), 1iesecood-
Pa3HO OMNpeAesyIHTb KaK cpeaHee apHPMETHUECKOE (., TaK H Cpel-
Hee reoMeTpHYyeckoe ¢, AHaJorHuHbie PacCyXAE€HHSA ClpaBeIiBbi

H NpUMEHHTeabHO K Kg;

— TI0CJIEA0BATEJNIEHOTO CO-
elHHEHUA cpelHenHTepBalib-
HbIX 3HayeHWUH JIOMaHOH JiH-
HUEd W ee TNOoCJeAVIOUIHM
CrJlaXHBaHHeM METOJLOM
CKOJIb351LIero OCpelHeHHHA
(«craa)<yuBanie  TpOHKaMIUD
[40]). Amnaaus KoupHrypa-
[{MH JIOMAHOH JIHHHH IO PAAY
rpachukoB ¢g(h) WIH g (haec)
MOXeT O0Ka3aTbCsl I[10JEe3HBIM
AJiS1 YTOUHEHHUS TeOCTPYKTYp-
HBIX OOCTPOEHHH H YCTaHOB-
JeHUS1 COCPEAOTOUYEHHBIX HY-
Ted @UJAbTpauun HpPH TIOCT-
POEHHU MOJEeJNH BOAOIMPOHH-
naemoctHn  CkoJab3siuiee OC
pelHeHHe COCeJHUX Tpex TO-
yeKk ¢ Toc/ea0BaTeNbHbBIM
cMeuleHHeM Ha OAMH ar
HeoOXOOUMO ST CYIKAEHHS
0 «Tpenae» (CHCTeMaTH4e-
CKOIl KOMIIOHEHTE) H3MeHe-
HUA  BONONMPOHHUAEMOCTH B
3apHcumoctu ot A (puc. 10)
HAH Aase.

2.7. I'papuku g (haec) UAH
Kg{hase) TO3BOJAKIOT aHalU-
3HPOBATh BJIHSHHE Ha COB-
peMeHHble  XapaKTepPHCTHKH
BOAONPOHHIAEMOCTH  3TAIOR
Bpe3aHHs DpeKH B €€ JIOXE,
BHIDAXKAIOUWIUXCH B BBICOT-
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Puc 11, HMameHenne BeAHUYHH YHEJb-

HOrO BOAOMOIJIOUIEHHA B 3aBHCHMOCTH

OT A0COJIIOTHLIX OTMETOK CpPeAHHX 1AaYy-

OHH ONBITHBLIX HHTEPBAJOB B H3BECT-

HAKax [epBOH MNayKH HHMHEro wap-

oona (C) Ha yyacTke OCHOBaHHa Yap-
pakckon [3C

I — HHTEpBAaJibl ¢ KapCTOBBIMH  [IOJIOCTAMH,
2 — HHTEpBaNABLI ¢ TEKTOHHUYECKHMW Hapylue
HHAMH, 3 — HHTepBannl 0e3 KapCcTOoBLIX 0N0-

JAOCTEH H TeKTOHHYECKHX HapylueHHi, 4 -~
ocpeAHAOUIAA pOAs HHTepBaaoB Oe3 Kapcra
H TeXTOHHUYEeCKHX HapylleHHH, 5 — ocpepn
HAOW asds aJad MaccHBa B UelOM, b — ocpejn-
HAawulass gasg HHTepBaJOB ¢ KapCToM H
TEKTOHHYECKHMH HapYUIeHMAMH

HOM MOJIOXKEeHHH PeyHbIX Teppac, ¢ YeM CBSI3aHO, B YACTHOCTH, Pa3BH-
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THe KapcTa B KApOOHATHLIX nopojax. Hampumep, MoKasaHHbLIC Ha
pHC. 1] NMUKH pe3Koro yBeJHYEHHS BOJONPOHHUAEMOCTH B M3BECTHSA-
Kax padHoHa YapBaxkckoin ['2C coorBercTBOBaJll OTMeTKaM pas3BH-
THS peuyHbIX Teppac B poJquHe p. Uupuuk. [losesnsl Taxoro BHAa
rpapHKH B paHOHaX, CJOXXEHHBIX BYJKAaHHUYECKHMH J1IOpOJaMH, AJM
KOTOPBIX XapakTepHa CPaBHUTEJbHO, BbICOKAf BOJONMPOHHIAEMOCTD,
ocoOeHHO B KpaeBbliX 30HaX, U €€ KpaHHe HepaBHOMEpHOE pacrnpeje-
JeHHe B pa3pese. B MaccuBax, CA0XKEHHBIX APYIrMMH Pa3HOBHIHO-
CTAMH MOPOA, rpaPukH g(fasec) CNOCOOCTBYIOT BHISIBJEHHIO CYyOro-
DH30HTAJNbHBIX H TOJIOTOHAKJIOHHBIX 30H BbLICOKOH BOJONPOHHILAE-
MocTH. HeobxonuMo umeTh B BHAY, uTo rpaduku g(h) U g(haec)
HEe 3aMeHSIIOT OAHH APYroro, a SBJASIOTCA HEOOXOAHWMBIM JOIIOJHE-
HHeM Opyr apyra.

2.8. XapaxkTep KpPHMBBIX ¢(A) I03BOJISIET OPHEHTHPOBOYHO pas-
OHTL H3yYdaeMblil paspe3 Ha JAHana3oHbl rayOHH A, rae cpenHee
3HayeHHe ¢ MOXeT ObIThb IPHHATO NPHOJH3HTENILHO NOCTOSHHBIM
(He 3aBUCALLHM OT A), H, CJ€A0BAT€JbHO, B KAXAOM H3 TaKHX JHa-
Ma30HOB /1 MOTYT ObITh Onpejediedbl cpeaHHe 3HAUYEHHA BOAONPOHH-
LaeMOCTH H cpelHeKBaapaTHyeCKHe OTKJOHEHHS Ha OCHOBe [10CTa-
TOUHO O0ABLWIOTG CcTaTHCTHYeCckuro MarepuaJsa. [IpHUMEHHTEeNBHO K
pHe. 8 TakuMH aManasoHaMu raybuH A MOryT OBITh

— B JIopogax ] Karteropuy npeacraBHTeJbHOCTH: 0—I15 M; 15—
50 M:; 50—100 M; BBUAY CpPaBHHUTEJbLHO HeOOJBILIONO OTJHUHS 3HA-
YeHH}i g BO BTOPOM H TpeTheM AHaliasoHe, OHU MOTyT OblTh OOLCAU-
HeHbl TIPH jJaJbHeilllled cTaTHCcTHUeCKOH 00padoTKe;

— B nopopax Il kateropuu npepcraButenbHocTH: 0—10 M;
[0—75 M; 70—100 M.

2.9. Hus o00CHOBaHHA NPOEKTHbLIX pellieHHH 110 BOAOOTJHBY H
CTPOHTENBbHOMY BOJOMNOHHKEHHIO KOTJOBAHOB DEKOMEHJYyeTcs IOCT-
poeHle IJIAHOBBIX CXeM BOAROMNpOHHUAaeMocTH (cM. Takxke n. 4.1;
puc. 3-11). CucrteMarudauyio [JaHHBIX ONbITHO-(PHIALTPALLHOHHBIX
pabor B 3TOM CJyuyae BLBINOJAHAIOT Ha TeOCTPYKTYPHOH OCHOBE
(IITaHOBBIX CXeMax-Cpe3ax) ¢ HCHO0b30BAHHEM OCHOBHBIX HpPHHLK-
OB, H3JOXeHHBIX B nn. 2.1—2.5.

3. BAKOHOMEPHOCTU HU3MEHEHHUA BOIJONPOHULLAEMOCTH
B CKAJIBHbIX MACCHBAX

3.1. B npepnesiax raybunbl pas3BeiKH CKBa)XHHAMM CKaJbHBLIX OC-
HOBAHMH MJOTHH, OOBIYHO OrpPaHHUYCHHOH BeJHYMHOH ~ (1-+1,5)H
(rhe [ — npoexkTHpyeMblil Hamnop), HeoOXOAHMO YUHTHIBATL CJle-
AYIOLHE 3aKOHOMEPHOCTH:

1) ocpenusiioute kpuBbie ¢ (1) aas 06X MaccuBOB (KpoMe
3aKapCTOBaHHBIX) XapaKTepH3YIOTCH  3aKOHOMEPHbBIM  yYMeHblle-
HHev BOAONPOHHIEEeMOCTH ¢ raAyOHHOH (puc. 12) M, Kak npaBuJo,
HMEIOT ABe TOYKH neperuba: nepBylo, B HHTepBaJde rayouy 550 M
(A8 pa3HbIX MaccHBOB), BTOpYio, B HHTepBaJe 70—150 M. I[lep-
BYO CJeAyeT OTOXAECTBAATh ¢ [PaHHUEHd MOA30H BhIBETPHBAHMS
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Puc 12 Ocpennetdbie cBA3W g = f(A) B CKaAbHBLIX MacCHBAX —

OCHOBAaHHAX NOJOTHH

( — rpauuTsl, O -~ rPaHUTO FHEeACHI, AHOPHTL!, TPAHHTH, 8 — KPHCTaJladde
CKHe ClaHUbl, 2 — HABECTHAKH, 0 — necyauuKy M ApPTrHIANHTHI
| — I'PAaHHTLl MENKO3IepHHCThIE, MACCHB, 2 — IPAaHHThI CpelHe3epPHHCThe MAC
CHB, 3 — KOHTaKThbl Xun, 4 - yuacrox IlI, 5 — rnasHasa TexToHuueckas 3oua,
6 — yuactok Il 7 — yyactox 1V, 88— yyactok 1 (ocroraHHe Kpacuosdpckod
['2C), 9 — rpaHnTo rHefichl KpynHob6ao4yHble, [0 — rpaHHTO rHeficsl cpensHe
Gnounbie, [/ — rpaHUTO rHeficsl MeldkoOaouyHbie, [2 — TeKTOHHUYECKHe 3O0HbI
VI nopsanka, 13— tekTodnyeckue 30HL YV nopsaaxa (ocHopahupe Moruaes llo
poasckoft I'SC), 14 — NUHOPHTHI, MaccCHB, [5 — rpaHHThi, MaccHB {OCHOBaHue
KOHCTAaHTHHOBCKOTO THApoyana), I6 — OopTOCNaHUbl, MACCHB, [7 — rtapaciaatlibl,
MaccuHBp, 18 — TeéXTOHHYeCKHe 30HEl, 19— 30HBl CHALHOH TPEWHHOBATOCTH,
20 — pafiku MOLUIHOCTbLIO MeHee DO M, 27 — paflkd MOWHOCTBKY Ooaee SO M (0¢
HopauHe Caauo IllyuweHckot I'3C), 22 — MaBecTHAKH Maccus, 283 — NoAsONLL
CMECTHTENA TeKTOHHYECKHX Hapyluenuft, 24 — non3oHbl ONepeHHA TeKTUHHYe
CKHX HapyuwieHu®t (ocHoBanHe Hurypu T'3C), 25— H3BeCTHAKH  MACCHB
layka 5, 26 — TeKTOHHueckHe 230HB (ocHoBaHHe UYappaxkckoit T'3C) 27 —
HIBeCcTHHAKY, Maccus, 28— TeKTOHHYeCKHe 30HBI (OCHOBaHHe UYHpPKeHCKOH
I'5C), 29— necHyaBHKH H apruJAHTLl MAaCCHB, 30 — TeKTOHHYECKHE 30Hbl
(ocHOBaHHe CTPHLIICKOA NAOTMHDBI)
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i pasrpyski «b—B», BTOopyto — «B-——I». IIpoMexyTouHasi 4acTb
rpacdHKa, rae cpefHue 3HayeHHa g=const, aubo cnabo ymeHblua-
eTcs ¢ IVYOHHOH, OTOXAECTBAAACL ¢ NoA3oHoH «B», cayxauieh, Kax
NpaBHJO, OCHOBaHHeM IJIOTHHbI, Takum o006pa3oMm, B caMoM ynpo-
WEeHHOM BapHaHTe MOAEJHPOBAaHHS MOA30Ha «B» Moxer paccMar-
pHBaThCA Ja1HDO Kak OAHOPOAHBIH, J1b0 Kak cjalorpaaHeHTHH| o
BOLONPOHHLAEMOCTH c¢Joi. B nogsoHe «l'» BOZONPOHHLIAEMOCTDL 3a-
yactyio 6Jsu3ka K BejHunHe 0,01 ja/MuH, KoTopas oObIYHO paccMart-
pHBaeTCsl Kak yCAOBHbIM BoAOynop. V3 onbiTa pyAHHMYHOH THAPO-
reoJIOrHY H3BECTHO, 4YTO B 6OoJgee raybOKUX TOPH3OHTAX BOAOINPOHH-
1aeMOCTb MOXKET BHOBb VBeJHYHTLCH, uTo ODYCJIOBJIEHO CTPYKTYP-
HbIMH OCODEHHOCTAAMHU MACCHBA,

2) pe3koe MOBbILLIEHUE BOAONPOHHLAEEMOCTH B 30HAX TEKTOHH-
YeCKHX HapylleHH{ M B HECKOJbKO MeHblUeH CTelMeHH — B 30Hax
JKHJAbHBIX T€J MHTDY3MBHLIX [OPOA MO CPABHEHHIO ¢ 4acTAMH Mac-
CHBA, HAXOASIWHMHCA BHe HX BJAUSHHUSA. [loBbILUCHHBIE 3HAUEHHS BO-
TONPOHNIAEMOCTH Ha ydyacTKax XHJ N0JyyaloTcss B TOM CJyuae,
ecJlii MacClip nocJie BHEAPEHHA XUJA BHOBb NOABEPraacs pPas3phis-
HbIM TEKTOHHUECKMM HapylUeHHAM, npHueM BoO3HHKawulHe (OOHOB-
JAOWHECs) TPELWHHbI NPOXOAHJH 110 KOHTAKTAM KHJbHBIX TeJ, YTO
HaOJsofnaeTcs Hepeaxo., 3 3aBHCHUMOCTH OT pPa3MepoB TeKTOHHYE-
CKHX HapyuieHu#, BOAOTMPOHHILAEMOCTb iX 30H Ha |—O nopsiaKoB
boablile, yeM B cjaalOTpelHHOBATLIX Nopofax, HpHueM MaKCHMaJlb-
Hble BEAHUIHbI ¢ CBA3aHbl C NOA30HOH TPEeWHH OHepPeHHS H B MEHb-
lIefl cTeneHH ¢ MOA30HOI pas3ynMH30BaHudA. [ToA30HA cMeCTHTeJIS 3a-
JacTyio MaJIOBOAONpOHHUILaAeMa B CBA3M C HaJHuleM B Hejll I'NIHHKH
Tpetind., Haubonabvliee pazinnuyde BOLONDPOHMUAEMOCTH TeKTOHHYe-
CKHX HapyLIeHHH I He3aTPOHYTbIX HMH 4Yacrted maccusa Hadawopa-
eTcsd B nog3oHax «b» v «B», a B npeaenax noas3oHnl «I's BeJHYHHL
g <OAUKAWTCA;, NS HEKOTOPBIX MaCCUBOB COJIMMKEHHE BeJHUUH g
oTMeuyaeTcsa U B NOJA30HEe «b»;

3) BO3MOXKHOE CYIIECTBEHHOE pas3JjHuue (IpHOJH3UTEJNBHO Ha
OAHH TOPHAAOK) BeJHYHUH ¢, charawuidx NOAPYCAOBYK) 4acTh [0-
JIHHBI, 110 CPABHEHHIO C ee BOpTaMH. DTa 3aKOHOMEPHOCTb CBSI3aHA
C KOJbMaTakem TpellHH B HOpPTaX M AEKOJbLMATa)KEM TeXx e IO-
DO MOL PYCJAOM pPEeKH APEHHPYEMbLIM €10 MOTOKOM TPYHTOBLIX BOJ.
[lockoanbKy oTMeyeHHOC paaJiuyHe HaAOJIOAACTCA NPH CPaBHCHHH
BeJIHUHH ¢ HHMXKe YypPOBHA MNoA3eMHbBIX Boa (B Oeperax M B pyche),
T. €. BbITIOJIHEHHBIX 110 €AHHOH METONMKE, TO €ro HeJb3st O0OBSICHHTD
OCOOEHHOCTAMH THApaBJHYecKOro onpoboBaHHdA. B psige cJayuaen
[IPH CcpaBHeHHH BOJONPOHHLAEMOCTH MOPOA B 30He a3pauud (OHe-
per) H BOJOHACBIEHHbIX (pPYCA0) YKa3aHHble pas3JHuUHSA MOCLYT
ObITh CBfI3aHbl C HENOJHOH CONOCTABHMOCTBIO MAHHLIX HAJHBOB H
HarHeTaHHil. Yxa3aHHas BbllIe TPEThS 3aKOHOMEPHOCTh He SBJIf-
€TCA yCTOIYHBOH. cHpaBeaJHBast A ocHoBaHui KpacHoapckoi
['9C (rpanntet), Casuo-llyuwenckoir 'AC (nmapacaanip), oHa He
Oblna BoIiBAeHa Ha Kypncafickon ['DC (duariiesbie OTA0XKeHHSA)
it [lananckonM Bogoxpanuauue (uspecTHaku) [29].
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3.2, B MaccuBax, CcJOXEeHHBIX MACCHBHBIMH HHTPY3UBHBIMH H
MeTaMOp(GHUYECKUMH TNopoxaMy, Moryr HabJoaaThCd CJAEAYOLIHE
3aKOHOMEPHOCTH, KOTOpbie HEOOXOAHMO YYHTbIBATb IPH aHa.ll3e€
JAHHBIX ONbITHO-PUABTPAUHOHHLIX padoT:

) npH NOHHTepBaJbLHOM ocpeaHeHun rpapuxoB. g(h) nan
G(hase) JIOMAHBLIMH JIHHHAMII CpPEeAHHX 3HAYeHHH g (puc. 13)

KTTUKH» ¢ MAKCHMaJbLHBIMH ¢ B TOJIE KPYTOMajdlOIHX CJOEB Ma-
pacjaHleB COOTBETCTBYIOT [IOJIOTO3aJIeraioilliM TpeuliHamMm  OT-
DHIBA, CEKYLIHM 3TH CJOH; NPHMEHHTEeJNbHO K pHC. 13 Taxie Tpe-
WHHL OBLJAM yCTAHOBJEHB HA TAyOHHAX OKOJO 30, 90 H 79 M;

Q) 0)
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Puc. 13. Conocrabienue rpagpukos g = f(h) OCHOBHBIX THIIOB CTpPYK-
TYPHO-NETPOJOTHYeCKHX 3JeMeHTOB CcKaapHoro ocHoBaHHa Casno-lly-
iweHckoi ['DC:

a — neppas KATEeTOPHA TNPEACTABUTERLHOCTH; 6 — BTOpas KaTercopus npeacraau-
TeJAbHOCTH

[ — napacinaHubl, 2 — oprocAaHlbl; 3 — *KHMAbI MOULHOCTbIO Gojiee H M; 4 — KHJBI

MOWLHOCTBIO MeHee 5 M; 5 — KOHTAKThi HJ ¢ BMellalolWHMH TMNOPOAAMH, 6 —

30Hbl CHABHOHA TpeWHHOBATOCTH, 7 — 30HK! KPYTONapaWILHX TeKTOHHYECKHX
Hapyuienuf,

2) cyulecTBeHHOe MOBbLILLIEHHE BeJHYIH ¢ B rpaHHTax H TPaHH-
TO-THEe#icax CBSI3AHO € CHCTEMOH TOJOoro3ajeratoliux TPeuldH rJia-
CTOBO#i OTAeJIbHOCTH, KOTOpPLIe IPHOTKPBLIBAIOTCSA B pE€3yJbTaTe pas-
PY3KH €CTECTBEHHLIX HANpsKeHHH B NOHHOH 4YacTH JOJHHBI (Tpe-
HIUHEL «JAOHHOTO OTHOpa»), npHuyeM ocofeHHO 3TO 3aMETHO B 30HAX
BJHAHHS KpyTONajalollHX TEeKTOHHYeCKHX HapylueHHH. Manaioctpa-
ILHEeH CKa3aHHOTo. MOTYT CJAYKHTb XapaKTepHble H3THObB KPHBHIX
BOAONPOHKHILAEMOCTH TpPaHUTOB OCHOBauua KpacHoapckoi. ['9C,
PAHHTO-THeACOB yyacTKka KOHCTAHTHHOBCKOH NJIOTHHBI H MoOTHJIEB-
[Topoawckoit 'DC (puc. 12);

3) CpaBHUTEJBHO Manafg MOWEHOCTL CHJALBHOBOAONPOHHUAEMBIX
nopoj noas3oHpl «b» B UeNOM AJA MaccHBa, COCTaBJAALIAS 5—
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20 M: yBeJiHueHHe MOULHOCTH 3TOH NOA30HbLI A0 30—70 M Ha yuyacrt-
Kax 30H TEKTOHHUECKUX HapyLIeHUH.

4) B mafikax MHTPY3HBHBLIX TNOPOJA OTMEYAeTCsT CPaBHHTENLHO
HH3Kas BOJAONDOHUUAEMOCTb MAaJIOMOULIHbIX AdeK 1I NOBbLIIHEHHAs BO-
NOMPOHILLAeMOCTh KOHTAKTOB AQaeK MOLLHOCTHbIO OoJiee O M, Xapax-
TEPH3YIOULHXCST «OJOPBAHHOCTbIO» KOHTAKTOB.

3.3. B maccuBax, CJ0OXKeHHbIX CJAOUCTLIMH TOJWAMH OCAA0UHBIX
NopoA, Moryt HalJaaThCs cleAyloliHe 3aKOHOMEDHOCTH, KOTOpLIE
HeOOXOAHUMO YUYHTBHIBATH NPH aHAJH3€ JAHHBIX ONbITHO-(DHJALTPAUH-
OHHBIX PadoT:

[) cHAbHO BbiparkKeHHOe BJIHSIHHE Tpoliecca (OPMHPOBAHHS [0O-
JHHBL Ha MPOUECcChl pasrpy3kH, BbIBETPHBAHHS, KoJbMaTaiKa Tpe-
ULHH H T. A.. BCJEIACTBHE 3TOr0, NOCTPOEHHbIE AJ1s1 Pa3/IHYHBIX Te0-
MOp(OJIOTHUYECKHX 3JIeMEHTOB AOJMHBI, rpaduku g(h) MOryT CHJb-
HO pasJsHuaTtbecs. Tak, rpaguk (puc. 10, 8), noCTpOEHHBIN IO HaHHBIM
ONBLITHO-PHABTPALUMOHHLIX paboT B CKBaXHHAX, YCThA KOTO-
DLIX HaXoAsITCss B Npeiesax NOHMEHHOH Teppachl H HH3KHX OTMe-
TOK CKJOHa, CYUleCTBEeHHO oTJanuaercsa OT rpaduka (puc. 10,a),
OTHOCSIULErocsl K MAacCHBY Ha BBLICOKHX OTMeTxax. lluaocobGpasHbie
rpagiiki g(/1) oTpaxamT H3MEHUYMBOCTbL 3HAYEHHH ¢ B 3aBHCHMO-
CTH OT MOIJHOCTH NJACTOB, Xapaxkrepa KOHTAKTOB MEX/Ay IaKeTaMH
J1acTOB MaJiol u OO0JbLIOH MOWHOCTI., Taxkoe sBJACHHE XapPaKTEPHO
He TOJILKO [AJsi KapOOHATHBIX, HO W AJA TOoJ OOJOMOUHBIX TOPOA;

2) B DHTMHYECKUX TOJLLAaX OOJOMOYHBIX NOPOA OTMeUaeTcs T0-
BhilU€HHaA BOJONPOHHUAEMOCTb [NAKEeTOB I[J1aCTOB TIeCYaHHKOB,
aJeBPONUTOB H aprHJJHTOB I[PHMEPHO paBHOH, HO HEOOJDbILOH
MOLIHOCTH MO CPaBHEHHIO C BOJONPOHHUAEMOCTbLIO CDAaBHHUTENLHO
OAHOPOAHBIX H 00Jiee MOUIHbIX TAKETOB [eCYaHHKOB. ITO 00yCJOB-
JIEHO TeM, YTO B MEepPBOM CJaydae nakeTbl CAO0XKEHb 00Jiee HeoaHO-
POAHBIMH O NPOYHOCTH NOpOAaMH, MOITOMy NpH AedopMaUHAX 3TO
NPHBOAHT K NJACTHUECKOMY TedeHHIO DoJiee caabblx NOPOA M pac-
TSDKEHHIO H cKaZblBaHHIo OoJiee TNPOYHBIX nJactoB. HeMm OoJgpiue
pasJjiiyHe B NPOYHOCTH M MOIMLHOCTH OTAEJHLHBIX NJAAacTOB WJAH HX
IaKeTOB, TeM pe3ue NPOSABJMETCA B HHUX YKa3aHHLIH Xapaxrep Tpe-
iHHooOpasosanusi. CxonHass KaptvHa Habawojgactess H B ToJjauax
PHTMHUYECKH CJIOHCTHIX U3BECTHAKOB;

3) MacCHBHbBIM PH(OBBIM 1H3BECTHAKAM CBOHCTBEHHBLI OTKDBITHIE
KpynHble GOpPMpl KApPCTOBLIX NOJIOCTEH, 2 B KapOOHATHLIX CJOUCTHIX
nopoilax HabJloAaeTcs Npouecc pacliHpeHiss TpellHH 3a CYeT Bhi-
lies1ayHBaHiig H3BECTHSIKOB HJH J0JOMH10B, HUJAH 34 CYCT JAOJOMH-
TH3aUHH H Pa3foJiOMMUiiBAHHS, YTO IPHBOAHMT K TpPeUlHHHOMY Kap-
cTy. CJIEACTBHEM 310T0 SIBJSIETCS HEOAHOPOJHOCTL MacCHBA MO BO-
ACNPOBHUAEMOCTH H HaJ/JHYHe YyYACTKOB € [NOBbIIUEHHBIMH 3HaYeHH-
aMil g paxe Ha raybuue csoiuie 100—200 M.

Hanpumep, nospilieHHOe BOAOINOINIOWEHHE B CJOIHCTON TOJILLE
H3BeCTHAKOB ocHoBauusad Hurypu I'DC nabalopaercst 10 rayOHHB
150 M, a MOUIHOCTL NHOJA30HL «b» — 10 B0 M B MaccuBe BHe 006-
JJaCTH BJUSHUSA TEKTOHHYECKHX HapYLUeHUH.
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B eume 6o0Jee TeKTOHHYeCKH AedOPMHPOBAHHBIX H3BECTHAKAX
ocHoBaHus Yapsakckoii '9C MOLLHOCTb NOA30HBI «D» AOCTHraeT
100 M, cpennHe 3HauedHus ¢==0,01-=-1,2 n/MuH. Bcaeacrsne noas-
eMa 10 TeKTOHHYECKHM HapyuleHUSAM TJYOHHHBIX TE€PMaJbHBIX BOA,
06OralleHHBIX KpeMHe3eMOM H pearHpyIOLIHX C H3BECTHAKaMH (pe-
aKI U8 3aMellleHHda), obOpa3yloTca KpeMHe3eMHCThle DbiXJble HJH

KonuwvecmBo cayqaeld g »04 1/ MuH
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Puc 14. Tpaduk pacnpenenedna NOBHILEHHHX 3HaveHufi g{g >
>0,4 a/MuH) 1o abCOJNIOTHBIM OTMETKAM OMNBITHBIX HHTEPBaJOB
(ocnoBanne Yapsakckoi ['DC)

cnabocueMedTHPOBAHHBIe .06pa30oBaHis («KapaHKYJHTHI»), 4aCTHY-
HO 3aMellaloliHe H3BECTHSIKH H KOJLMATHPYIOULHE IOJOCTH Tpe-
ILHH, YCTAaHOBJIeHHble B OOPTOBBIX 4YaCTAX [OJIHHBLI KapCTOBLIE [10-
JOCTH H KaBepHbl, OO0yCJIOBJHBAaIOLHEe BBICOKYIO BOAONDPOHHIIAE-
MOCTb, NPHYPOYEHbl K ONpefesieHHLIM YpOBHAM Teppac p. HHPUHK
(puc. 14, 15).

Biausgyaue ruapoTepMalibHbIX NPOIECCOB, CBA3aHHDLIX C KPEMHIH-
CTBIMHY TJYOHHHBIMH BOJaMM, Ha COCTOSIHHE H3BECTHSIKOB OCHOBAa-
Hua Yupkefickoit I'9C okasasoch MHBIM: 3/[€Cb OHH YIJIOTHHJH NO-
POALI H 3aJieYHJH MHOrHe TpewHHbl MowHOCTL NOA30HB «Db» A
3TOro ocHoBaHHs BapbupyeT or 0 ano 60 M, rae 3Hauenue g=0,0-+
13 n/MuH.

3.4. B cKaJbHBIX MaccHBax Jito0Oro reHesuca 30HbLI [TOBBILLIEH-
HOH BOJONPOHHLAEMOCTH HEPEeAKO AaCCOHHHPYIOTCH HJAH IepeMexa-
IOTCS C TIPUHOTKPBLITHIMH B PA3HOH CTENEHH INOJIQCTSAMH TpPEIUHH HJH
KapPCTOBLIMH TIOJOCTAMH, 3aNOJHEHHbBIMH MHHEpPaJbHBIM MaTepHa-
JIOM, CIIOCOOHBIM K XHMHUYECKOH HJH MexaHH4YeCKOH cyddo3HH MNpH
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Puc. 19. Conocrasureibhble r'padHKH 33KapCTOBAHHOCTH H BOJONDOHHNAEMOCTH H3BECTHAKOB B NIPAaBOM OOpTY
nosmunbl p. Yupunk Ha yuactke Hapsakckoir 1'9C

n — KOJHYeCTBO KApCTOBLIX modocteit Ha 10 M CKBaMuHBl, § — YXEJABHOE-BOAONOIJIOWLCHHE, J/MHH



COOTBETCTBYIOULHX THAPABJHUECKHX YCJAOBHAX. TakHe 30HB caelyer
pacCMaTpHBaTb KaK NYTH COCPEAOTOYEHHOH QUAbLTpPAllHH H BO3-
MOXKHOH cy(pdo3HH 3anoJiHuTeasd. BbisiBJeHHE TaKHX 30H ~— NEPBO-
CTEIICHHAs 3ajauda H3LICKAHHH H HCCJ/IeJOBAHHH, KOTOPYIO HeoOXxo-
IUMO CTaBHTb Ha CAMBLIX PAaHHHX CTaaHsAX NPOEKTHpOBaHHA. IlpH
ee pELIeHHH CJIeAYeT YUHThIBATh XapaKTEpHbI€ NPH3HAKH H NPHYPO-

JeHHOCTb 3THX 30H B pPANE CJAYYa€B K Te€M HJIH HHBIM CTPYKTYPHBIM
3JIEMEHTAM MacCCHBA.

FeocTpyKTYypHB e NMPU3HAKH;

— CTBIKH W TlepeceyeHHsi 30H TEKTOHHYECKHX HapYylIeHHH pas-
HBIX MOPANKOB;

—— 3O0HBl TEKTOHHUYECKUX HAPYIICHHUH pPa3HBIX NMOPAAKOB, OpHEH-
THDOBaHHble KaK COTrJIaCHO C 3aJieraHHeM IIOpOJ, TaK H CeKyulue
oA pPasJHYHLIMHU YIJaMU;

— OCHOBaHHE CJIOXKEHO MACCHBHLIMH, KECTKHMH NOpPOLaMHU;

— OCHOBAHHE CJIO2KEHO CJIOHCTBIMH HJAH PACCJAOEHHBIMH IIODPO-
1aMi C 4epeJOBaHHEM I1JIaCTOB HJIH NMaKeTOB TJIACTOB pa3JHYHOH
IPOYHOCTH;

— OCHOBAaHHE CJIOXKEHO 3aKApPCTOBAHHLIMH NOPOAAMH;

— MeJIKHe CKJaAKH BOJOUYEHHS H 30HBbI OYAHHAMXKa;

— JKHJIbHBIE TeJla Pa3JIUYHOH MOUIHOCTH H HX KOHTAaKTBhI;

— THApOTEpPMAaJIbHbIe U THA aTOTEHHbBIE XKHJIB, ODBIYHO CJOXKEH-
Hble KaJIbUUMTOM; B Npolecce pasrpyskd H BLIBETDHBAHHS TAaKHe
’KHJIBL HEPEeNKO BbILieNaunBaloTCH;

— TIpPOTAXKEeHHble TpelUlHHb 0O0pPTOBOrO OoTnopa, orcefaHHss H Thl-
JIOBBIX WIBOB OIOJI3HEH.

FHapOreoNnorHuyecKue npH3HaAKHU:

— MOBLILIEHHBIE H MaKCHMaJibHble BeJHUYHHBl g H K¢, nonyueH-
HbI€ IIPH ONBITHBIX HArHETAHHAX BOAbLI H BO3AyXa, a TakKxXe IPH OT-
KauKax;

— MAaKCHMaJibHble 3HauyeHlUf CpPeJHEHHTEepBaJbHbIX 3HAYE€HHH ¢
Ha rpadukax g(haec);

— BBIXOAbl UCTOUYHHKOB H 3HA4YHTEJIbHbLIH HX AeOHUT;

— aHOMaJHH B TOBEJleHHH YPOBHEH IPYHTOBBIX HJIH IOA3EMHBIX
BOJ B Ibe3oMeTrpax HabJlonatelbHOH CETH;

— aHoOMaJiii B TeMIepatype H XHMHUYECKOM COCTaBe NOA3eM-
HbIX U I'DYHTOBBLIX BOJ C OTKPBITHIM 3€DKaJIOM.

[IepeuncsieHHble BbILUE, a TaKxXe HEKOTOPble 0COObIe NMPH3HAKH
(HanpuMep, mnpoBaJpl OYpPOBOrO cHapsga, AaHOMaJbHBLIA Dpacxon
IPOMBIBOYHOH MKHAKOCTH NPH OypeHHH) AOJKHBI ObITb YUYTEHBI NpH
aAHAJIK3e MaTepHaJIOB FHAPOreoJIOTHYECKHX M reopH3HuecKHX pador,
B TOM uHCJe CMNEHHaJbHO npeiHasHAUCHHBIX AJA UCCJAENOBAHHUA CO-
CPeJOTOYEHHBIX TyTell (UAbTPAUHH (HHAHKATOPHbIE METOHAbI, Me-
TOJ €CTEeCTBEHHOTO 3JIEKTPHYECKOro I0Jis1, reoH3HyecKue HCcaeno-
BAHHA MeXJy CKBaXXHHaMH W Ap.). HeoOXOAHMO YUYHTHIBATb, UTO
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cydhdo3HOHHAs YCTOHUYHBOCTHL 3aMOJHHUTENst TpPEeUHUH B OCHOBHOM
onpeneJsieTc napaMerpaMH (QHAbTDPALLHOHHOrO IIOTOKa, Peliexnue
Bonpoca o cyd@o3ud 3anoJHUTENR TPEUHH H TEeKTOHHYECKHX 30H
B03MOKHO JHILIL HA OCHOBe cClleliHaJ/JibHbBIX MOJIeBLIX H Jabopatop-
HBIX HccJefoBaHHH (0 HEKOTOPBIX M3 HHX roBopHTca B lIpujoxe-
HHAX | 1 2). [Ias npeaBapUTeNbLHOTO CYXKAEHHA O 30HaX BO3MOXK-
HOft cyddo3un MOXKHO HCIOJb30BaTh CJeAYIOLLHEe TreoJlorHuecKHe
XapaKTepPHCTHKH:

1) MomHoCTh TEeKTOHHYECKHX 30H H MOJOCTeH TpeuHH, COHep-
Kamwnx cydhOO3HOHHO-HEYCTOHUNUBLIK 3AlOJMHUTENbL: Q) MOLIHOCTD
30Hbl H3MepseTcsi MeTpaMH — O4YeHb OIaCHO; 6) TO 2Ke — JelHMerT-
DaMH — OMAaCHO; B8) TO e — CaHTUMeTpaMH — c¢J1abo  omnacHo;
2) TO e — MUJAJHUMEeTpaMH — NpPaKTHUYeCKH He onacHo. [Ipu 3aToMm
cJae/lyeT YUUTBHIBATh OPHEHTHPOBKY 30H MO OTHOWEHHIO K (PHJIABLTpA-
IHHOHHOMY MOTOKY H COOPYIEHMIO, a TAKXe yHCJIO W 4acToTy pas-
BUTHS HapyVUIEeHHH CIJIOWIHOCTH.

2) Copepxanue cybdhO3MOHHO-HEYCTORUHBOTO MaTepuHaja 3a-
IIOJIHUTEJNH I1OJIOCTeH TeKTOHHYeCKHX HapVWEeHHH W TPEeLLHH:
a) 6oJbluOe KOJHUeCTBO CY(P(HO3UOHHO-CIIOCOOHOrO Marepuasa; Bbl-
HOC YacTHL, MOXET NPHBECTH K PA3BHUTHIO TYpOYJEHTHOTO peXMMa
buabrpalyu; 6) cpenHee KOJHYECTBO; BBLIHOC 3aNOJHHTEJNA YBeJH-
YHBaeT BOJOMNPOHHLIAEGMOCTh HA |—2 nopsAnka BeJHUWHBl §; 8) Ma-
Jloe KOJHYECTBO;, BBLIHOC MartepHaaa MOXeT IHOBLICHTb BOJONDOHH-
11aeMOCTh B HECKOJIbKO pa3. KuaccHpuxanmus 3anoJHUTENS 110 3TO-
My OpH3HAKy NPOH3BOAHTCH MO rPAHYJOMETPHUYECKOMY COCTaBy 00-
pas3uoB NnopoJa, B3RTHLIX B TOPHBIX BHIPAOOTKAX HJH CKBaXKHUHAEX.

[Ipu3nakomM 3aKONbMATHPOBAHHOCTH TPEWiHH B 30HAX BbIBETPH-
BAHHS] H PAa3rpy3kd CKaJbHBIX TMNOPOIA MOIYT CJAYXKHTb HH3KHE
snaueHns ¢q = 0,01-+0,1 n/mMun Ha ¢OHe BeJuuuH ¢ > 1 a/Mun.
['eonoruueckHMH HabJIONEHHSIMH DEKOMEHAYeTCs TaKxKe OIleHHBAaTh
C1ereHb 3aMoJiHeHUs1 NOJOCTH TPellHH PHIXJBIM MaTepHaaOM H €ero
MJOTHOCTD.

[loneBbie Meronbl NpUONHIKEHHOH OLleHKH nposBaeHus cyddo-
s3ur 122, 27, 42] cBopsTcsl K ClNeHmHaJbHOH CXeMe ONbITHBIX HarHe-
TaHHH 110 Hapacralouled BeJIHYMHe Hanopa, a 3aTeM 10 TOH XKe
clcTeMe yObiBawllero Hanopa. [lo xapaktepy rucrepe3ucHbX KpH-
BbIX ¢(H) cyaar o Hannuun cyd§o3ny, NpH3IHAKOM KOTOPOH SIBASA-
€TCA MOBBLILIEHHE BOLOMPOHUILAEMOCTH Ha KPHBOH yObIBalollero Ha-
mopa. TakHe uccyepoBaHusas Ha KOHCTAHTHHOBCKOM THAPOY3Jie NAJH
cienylolne pesynabTathl: 23% OnbITOB OOHADYXKHJIH NPU3HAKH He-
bonbwoi cyddo3uu. IIpu 3TOM mocsie MakCHMaJdbHBIX HAamopos A0
0,9 MIla 3HaueHHs BOMONPOHHIIAEMOCTH yBEJHUHJAHCL B 2—4 pasa.
Cyd@o3HOHHO-HeyCTO!UMHBBIE KAOJHHL H3YUaeMOro OCHOBaHHUS Xa-
PAKTEPH30BAJAUChH OBICTPOH Pa3MOKaeMOCThIO, OOJBLIOH HEOAHODPOJ-
HOCTHI0 1O rpaHysoMerpHyeckoMy coctaBy (K,=156=-300), unc-
JJOM nacTHuHocTH ot 0,05 no 0,17. Heo6xoauM0O OTMETHTH TaK>XKe,
YTO B Npejesiax ORHOIo TEKTOHHYECKOro HapyweHusa HauboJee BEpo-
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ITHO HauyaJio npolecca cypdo3uy B MNOA30HE PA3JNHH3OBAHUA
HapyUeHUs, SIBJSIOLIEHCA MEePEexXONHBIM 3JEMEHTOM MEXAY IOA30-
HaMH CMECTHTeNs] H ONepALHX Pas3JIoOM TpeLLHH.

JlabopaTopHbie U CHeUHaJAbHbie MeETOAbl HCCACNOBAHHA CV(d-
GO3HH 3anoJIHHTeNs TpellWH MNoApOOHO OCBelleHbB B JHTeparype

[20, 22, 26, 32, 33, 42, 56].

bosee noapo6HO BONpPOC O MYTAX COCPENOTOUEHHOH (DHABLTDPALIHH
H HX OCOOeHHOCTAX B MacCHBax pPas3JHYHOTO JIHTOJOrO-NeTPOJIOrH-
JECKOT0 COCTaBa H NPH PAa3HBIX CTPYKTYPHO-TEKTOHHYECKHX YCJO-
BUSIX H3J0KeH B [Ipusoxennu 3.

4. METOHOHUKA COCTABJIEHHYd MOJIXEJEHN BOJONPOHHUAEMOCTH
CKAJIbHbBIX MACCHUBOB

4.1. B cooTBecTBHH ¢ 1. l.b HCXOAHBIM MarepHasoM MIJaS CO-
CTaBJEHHUs MOIEJH BOJONPOHHHAEMOCTH JOJIXKHA CJAYXKHTbL Teo-
CTPYKTYpHas MOJeJNp B BHAE CepPHU BEPTHKAJIbHbIX pa3pe3os, IO-
FOPH30HTHHIX CPe30B, a TaKXe CHellHaJH3UPOBAHBIX KapT H CXEM.
Kapra ¢akrtHyecKoro MmarepHaJa Mo3BOJIA€T OUEHHTh pacrpeneJe-
HHEe 10 NJAOUIAaAHM CKBAXHH, B KOTOPBLIX BBINOJIHGHbl ONBITHO-(MOHJIbLT-
palMoHHLle paboThl. PYKOBOACTBYACL €10, AJs INOCTPOEHHS MOAECJIH
BOJAOMPOHHUAEMOCTH cJeayeT BblOpaTh Te& TEOCTPYKTYpPHLIE pas-
pe3bl, KOTOpble MaKCHMaabHO obecneyeHbl PakTHUECKUMH JAaHHBIMH
GUIABTPAUHOHHOTO onpoboBaHHss. (CKBaXXHHBI, PAaCNOJOXEHHBbIE IO
obe CTOPOHBI OT JIHHHH COOTBETCTBYIOUlEro pa3pesa, MOryT ObITh
HCIIOJb30BAHbI HA 3TOM CEYEHHH (NyTeM CHOca) JHUWL NPH HeobXo-
AUMOM TeOCTPYKTYPHOM OOOCHOBAHHM HAEHTHYHOCTH pa3pe3a CKBa-
KHHBl U ee NMPOEKIHH Ha pacCMaTpHBaeMoe ceueHHe.

Ha BLiGpaHHBIE CEeUCHHA CJeAYeT HaHEeCTH YPOBEHb NOA3EMHLIX
BOX H CTBOJILI CKBAXHH ¢ HHTEPBAJIbHLIMH 3HaueHHAMH ¢, a TaKxKe
XapaKTePUCTHKH BOAONPOHHULAEMOCTH, ONpenesieHHbie Treodu3anye-
CKUMH W APYTHMH MeTogaMH. Ha paspesde skejaTeJlbHO OTPaA3HTDb
TaK»Xe. aHOMAaJibHYI H3MEHYHBOCTb MHHEDAJJH3allHH H TEMIIEpaTYphI
BOJ; BO3MOXHble [aHHble O 3aKOJbMATHPOBAHHOCTH TpeUHH (Ha-
NpUMeEp, Mo pe3yabTaTaM (POTO-TeJIEeBU3HOHHOrO KapoTrax)ka); crene-
HH 3aKapCTOBAaHHOCTH KapOOHATHBLIX NOPOA H APYIYIO BCTOMOraTe/lb-
Hyi0 UH(POPMAUHIO, KOCBEHHO CBS3aHHYIO € THAPOreoJIOrHYECKHMHU
0COOEHHOCTSAMH MACCHBA.

4.2, Orbop, CcHUCTeMaATH3ALHI0O H CTATHCTHUYECKYI0 o06paboTKy
LAaHHBIX ONBITHO-(PHJIBLTPaUHOHHBIX pPaboT, a TaKXKe IOCTPOeHHE
rpadpukos g(h), q(hasc) CJENAYeT BHIMOAHATH, PYKOBOACTBYSCH
nn. 2.1—2.8 nacrosmet Meroguxku. IlpH 3TOM HCXOLHBIM MaTepH-
aJOM JOJIXKHBI CAYXKHTH TAOJHULI ONBITHO-QUABTPAUKOHHHIX padorT,
B KOTOPbIX KaXIblH HHTepBaJ OnpoOOBAHHA OTHECE8H K COOTBeT-
craytoulemy CIIb nau CII3 u yxasana xateropus npeacTaBHTCJb-
HOCTH (m. 24), 3Ta «IPHBA3KA» KaX[Oro HHTepBaJia onpobOBaHHSA
K TOMYy MJH HHOMY CTPYKTYPHO-NETPOJOrHYECKOMY 3JIEMEHTY
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(CITD) ocyuwiectBiiseTcd Ha OCHOBE BCECTOPOHHEro aHalin3da Mare-
pPHAJIOB HHXXEHEPHO-Te0JOTHYeCKHX H3BICKAHUH.

Ha ocHose Takoi o6paBoTKH genaloT 3aKJKUeHHe 0!

l) xapaxrtepe 4 3aKOHe pacnpejesieHHss (HOPpMaJbHOM HUJH JOT-
HOpMaJibHOM) 3HA4YeHHH BOAOINPOHHUAEMOCTH IJA MacCHBa B le-
JOM H AJA OTHEeJbHBIX erc HHXXEHePHO-reoJOrH4YeCKHX 3JeMEeHTOB
(puc. 1), KBa3HOAHOPOJHBLIX 10O JIHTOJIOIO-NETPOJOTHUYECKOMY CO-

CTaBy, CTPOEHHIO H COCTOSIHHIO;, BeJHYHHAX CPeNHHX 3HAYEHHH ({a,
gr) ¥ CPeHEKBaAPATHUHBIX OTKJOHCHUH (04,, Og.);

2) xapakrtepe rpadukoB g(h) U g(haec), TOCTPOCHHBIX Pa31eib-
HO HJS OCHOBHBIX TreoMOD(MONOTHUECKHX 3JE€MEHTOB J[AOJHHL (Ha-
npuMmep, IJs JeBoro fepera, gHa [NOJIMHBL H NpaBoro Oepera) U c
YUEeTOM:

a) pasNHYHBIX CTPYKTypHO-nerposaornueckux sjemeHtoB (CIIb
H CI13, 3HayeHHss ¢ B KOTOPbIX HAHOCAT HA rpadHK pa3HbBIMH 3Hau-
KaMy H ob6pabarbiBalOT pa3jebHO);

6) pa3/IHuHbIX THAPOAHHAMHUYECKHX 30H B Macchse (. 2.4),
HJIs dero Ha uikaJde fasc rpadHKOB G(fasc) MOKHO NGKa3aTh AHa-
Ma3oH OTMETOK yPOBHA NOA3EMHBLIX BOJ, 30HB CE30HHOrO KoJeba-

HHst 3TOTO yPOBHSA H T. I.;

3) XapakTepe H3MeHeHHs CPelHHX 3HAUEHHH ¢ar HA rpadukax
g(h) unu g(hasc); War ocpejHeHHs] uallle BCero BuIGUpaeTcs O M
uay 10 m {(ecsaun npH ware ocpeHEHHS O M eCTh HHTEpBaJbl C YHC-
JOM TOUYeK MeHee 5--7, TO JAyuuie HCnoJsib3oBaTth war 10 M ¢ NATH-
METPOBLIM IepekpbiTHeM: 6—156 M, 10—20 M, 15—20 M w T. 4.).

4.3. AHanu3 JaHHBIX cTaTHcTHuecKoli oO6paboTKH 3HAYeHHil BO-
NONPOHHLAEMOCTH Ha TeOCTPYKTYPHOH OCHOBE ¢ 1eJibl0 BBIFBUTL
CYLIeCTBeHHO pa3JjiHyHble 10 BOAOINPOHHIAEMOCTH CTPYKTYPHO-TET-
POJIOTHUECKHEe 3JIEMEeHThbl, a TakXe O00beAHHUTh (YKPYMNHUTbL) Te
3JIeMeHThHl pa3pesa, rje paljuuyne 3HAUYEHUH g U 0y B COCEAHHUX 3Jie-
MeHTax pa3pe3a He3HauyurtesbHoe. [la9 TAKHX YyKPYIDHEHHBIX 3Jle-
MEeHTOB CpelHHe 3HAaYeHUS BOJACHPOHHLAEMOCTH H CpejHeKBalpa-
THYHbIE OTKJOHEeHHUS cJaeldyeT OnpeaessiTb Ha oOLleM MarepiaJge
obbenHHsAeMbIX BBIOOPOK, yTO CHHXKAaeT OWMHOKYy CpelHero 3Hage-
HUA W abCOJIOTHYIO BEJAHUYHHY CPeJHEKBAAPaTHYHOIO OTKJOHEHUS.
Bo3MOKHbI pa3nuuyHbie criocobbl MOAEJUPOBAHUA 11O BOJONPOHIILA-
eMOCTH, B YaCTHOCTH, 30HaJIbHBIH M C HCMOJAb30OBAHHEM H30JUHUH
3HaueHu#t g uan Ko, Ykpynunenunole CIIb u CI3, HaneneHpwie 3Ha-
YeHHSAMH Gar M Og ar, SABJSIOTCSI 3JCMCHTAMH 30HAJLHOIO PaHOHH-
poBanus (n.1.6). Ilpumepsr ¢prparmeH1oB Takux MojmeJdeit cOCTaB-
aeupl B. B. Kaskuubim 1 A. M. Kaakunoit [29}na psae o6beKToB
FHApOCTpOHTEeNbCTBA B CpeaHel Azuu (puc. 16). 3oHaabHBIH CIO-
c00 pavuoOHHPOBAHHUA ABJASETCS JOCTATOYHO NDOCTBIM IAS HCIOJIHE-
HisA, [lpyroe ero npeuMyileCTBO — B NpaKTHYecKoM yjob6CTBe He-
MOCPEACTBEHHOrO0 HCNOJIL30OBAHHA MPH pacyerax H (PU3HUYECKOM MO-
jenupoBaHiu. Hapsaay ¢ 317uM HeoOXOAHMMO OTMETHTb, UTO AOCTO-
BEPHOCThL MOJAEJH BOJAOMNPOHHUAEMOCTH M KOHTYDPOB BbljleJIeHHBIX
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3JIEMEHTOB BO MHOIOM ONpefesidercd AOCTOBEPHOCTbIO TE€OCTPYK-
TYpHOU mojeau, CiaeLOBaTeNLHO, €CJIM B CHJY HENOPa3BeJaHHOCTH
OCHOBaHHs, NHOO HEOAHO3HAYHOCTH B HHTEpIIpeTalnH, Ha TeOCTPYK-
TYPHOH MOJAeJdd OYAYT NpPONyLLeHbl CTPYKTYpPHBbIE 3JI€MEHTHI, 00YC-
JIOBJIMBAIOLIIHE BBICOKHE 3HAueHHA g H K¢, TO B MOLE&Jb BOKONPOHH-
naeMocty b6yner HcCKaxeHa, JHb60 BMeCTO MNyTH COCPEeLOTOYEHHOH
GUMbTPAUUH Ha MOAENH OyAeT YKPYIHEHHbIH 3JIeMEHT, XapaKTepH-
3YIOLWLHHUCSH MaJloO3aMeTHBIM MOBLILUEHHEM ¢ H gy.

JIpyrofi HepoCTaTOK 30HaJbHOro cmnocoba COCTOHT B 3aMeHe
rpagHeHTHOrO0 XapakKTepa pa3pe3a BOAONPOHHUAEMOCTH (HanpHMep,
B 30HE IMOBEPXHOCTHOTO BbIBETPHBAHHA H PAa3rpy3KH) Ha KBAa3HOA-
HOPOAHBLIA HMJIH CJIOUCTO-OAHOPOIHBIH.

OTMeueHHBle HEJAOCTATKH MOXHO B psje cayuyaeB H30eXaTh,
eCcJIH [IOMHMO 30HaJABHOro crnocofa, B AONOJIHEHHE K HEMY, HCIIOJb-
30BaTh €nocod H30AHHHHK, [Ipu OosbUIOM yHCAEe (PHIABTPALHOHHBIX
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Puc. 16. ®parMedTn MoAenelt BOAONPOHULAEMOCTH

4 — H3BECTHAKOB oOcCHOBaHHA ToOxToryabckoi I'2C; 0 — (paAHwIeBLIX OTAOXEHHH OCHOBAHHA
Kypncafickofi I'9C (no B, B, Kaskuuy, A, M., Kaakuauopt (291

[ — TeKTOHHUYECKHE Da3phiBbl; 2 -— KpYIHble TPeUiHHbLl Ppa3rpPy3KH, 3 — YPOBeHb TOJA3CMHbLIX

BOA; 4 — FrpaHHUL! KBa3HOAHOPOJHLIX N0 DBOAONPOHHIAEMOCTH YYACTKOB: CpelHHe 3HaveHuA

g (a/mun) u Ky (mfeyr, 5—g=10,02; Kgz=0003 6-—00!; 00l; 7—0,04 0,04 8-
0,15; o1, ¢9-—0,3; 0,2; Jf0-—0,02, 00t; 1/--0,1; 0,05 12-02; 0,15  18—0,6; 0,5;

14 — KOHTYpP JABYXPSAAHOA UEeMEHTAUHOHHOA 3aBechl; [5 — KOHTYDP OLHOPAAHOR LECMEHTAlH-
OHHOR 3aBecCHl.

onbiToB B MaccHBe (nopsigfka o00—1000 u 6Gosee), obecrneynBalo-
IHHX XapaKTePHCTHKY BOAONPOHHIAEeMOCTH OCHOBAaHHA B pa3pe3e H
B IJaHe nJisi OCHOBHEIX FeHEeTHUYeCKHX 3JIeMEeHTOB, cnocod H30JHMHHH
MOXHO DEKOMEHAOBATL KaK allbTeDHATHBY 30HAJbHOMY.

4.4. B crnocobe H30JAMHUH MOJeJb BOAONPOHULIAEMOCTH TIPe/l-
CTaBJIAETCA B BHAEC NuJf JUHHA paBHbIX 3HaueHHH g uan Ky, Iaa
NPOBENEHHST H3OJHHHH HCHOJbL3YIOTCH BCE HaHHblE OIBITHO-(PHJILT-
PAllHOHHBIX PabOT, 3HayeHHUSA BOAOMNPOHHUAEMOCTH IO De3yAbTaraM
reO(PU3HYECKHX HCCAEHOBAHHH, a B NPOMEXYTKaX MeXAY CKBaX<H-
HaMH MOXHO INPHBJIEKATbH CPeJHHEe H MOJaJibHble BEJHYHHbl g, BO-
NepBBIX, CcHATble ¢ rpagHxoB g(h) H G(hasc) AN COOTBETCTBYIO-
Hlero CTPYKTYPHOTO 3J1eME@HTa, a BO-BTODLIX, NOJIYyYeHHble Ha OCHO-
B KOpPpEeJSIUHOHHBIX CBf3€H HJH pacCYHTAHHble MO IapaMeTpam
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rpeinHoBaTocTH, B cnocobe H30JMHKHE MOXNHO peasiH30BaTh CJIE-
NYIOLUIYI0 NOCJeA0BaTe/bHOCTD onepaittii (B pasjene 6 OHa HJIIO-
CTpHPYETCS NMPHMEPOM OCHOBAHHS HUurypu I'2C):

() npoBeJleHHE H30JIMHHMH 3HayeHHH ¢ nyrem (hOpMaJIbHOH HH-
TepnoJsALUHH AAHHBIX ONMBITHO-(BHABTPALUORHBIX paboT Ha yIPOULICH:
HO}i TeoCTPYKTYPHOH OCHOBE (cJIOHCTOH Mopenan) ¢ rpaHHlaMH TTOL-
son A, B, B, I' Ges yuera ApYyrux ocoBGeyHocTefi reoJJOrH4ecKoro
cTpOeHHs  OCHOBaAHIA («popMaiH30BaHKbBIH  BapHaHT [» — cM,
pHC. 2D);

6) nposejeHHe H3ONHHUI JHAYeHHH ¢ ¢ yyeTroM JIHWb TIOBBI-
enHoli  BOAONPOHHLA®MOCTH TERTOHHUECKHX gapylueHni  («pop-
Manu3oBaHHbll BapuanT 1I» —cM. puc. 26), ncnonp3ya B COOTBEL
CTBHH C TFeoCTPYKTYpHOH MOAe/]bI0 KOHTYPBl 3THX HADYILIeHHH,;

g) uutepnperauus, obbeAHHAIOULAS «hopMasin30BaHHbIE BaPH-
antit | # 1I», H MO BO3MOXHOCTH, C IOJIHHIM Yy4€TOM 0Cc0OeHHOCTEH
reoCTPYKTYpHOH MOAEJH (B TOM u4HCJe MeJKHX 30H yyaulgHHOH
TPELIHHOBATOCTH B KOHTAKTaX PHTMOB PasHoi MOLLHOCTH M IIPOTHO-
cti u ap.) — Bapuant Il —oM. pHC 27 HeoOXOAHMO OTMETHTD,
yro papuanT [1l po/mxeH yuyecTb TAKIKE BCE nMelollHecs reoH3ai-
yecKHe naHHble O BOAONPOHMUAEMOCTH MaccuBa, a OCHOBHbIE KOH-
TYypbl MOJEJH BOAONPOHHLAEMOCTH HE NO/DKHDI MpOTHBOPEUHTH KOH-
TypaM reo(H3HYECKOH (ceficMOreoJIOr4ecKOoH, re03JeKTPHYEeCKOH)
MOZeJii CKaJibHOro OCHOBAHHMA;

2) cxeMmaTH3alUUs H reHepasH3alds KOHTypOB moaean Il Ba-
PHAHTA C LEeJbio yNpOUleHust M MOJAYHCHHA MoOJesd BOAONPOHHUAE-
MOCTH IJisi GHAbTPALHOHHBIX PACYeTOB H (H3HUCCKOTD MOJEJIHPO-
paHus (BapuaHt IV — CM. pHC. 23).

[Ipu cocTaBJeHuH MOJe/il BOAOTPOHHIAEMOCTH Heo0OA3aTeNbHO
Hoc/el0BaTe bHOe H pasjie/bHOe BbINOJHeHye nepcyHCACHHbIA orie-
pauuii no COCTaBJieHHIO BapHAHTOB [—I11I. WnkeHep-reoJior HJH
FHAPOreoJor, MMEIOWHH OnblT COCTABJICHHA MonesH BOJONPOHHIA-
eMOCTH, MOXKeT, MHHY$i BapHaHTDI I—II, 8 xomne noctpoenus I1lBa-
pHaHTa B KOMIIJIEKCE YUECTDb 0COBEHHOCTH KOH(GHUIyPalHH H30IHHHH
g, cBi3aHHble C NOJ30HaMH BLIBETPHBAHHA U pa3rpyskH, a TaikKe
¢ OCHOBHBIMH H MEJKHMH TEKTOHHUECKHMH HapylleHHIMU.

45 Ha Bcex MeTOAMUYECKHX 3TamnaxX mocTpoeHHs MOAeJH BOAO
NpoHHIlAeMOCTH HeOGXOAHMO YUHTbIBATH 3aKOHOMEPHOCTH H3MeHeHHs
XapaKTepHCTHK ¢ H K¢, H3JOXCHHBIC B 0. 1. 3.1-—3.4. HacTosALLeH
MeTonuky. Ocoboe BHHMaHHE CJIEAYET ynensrtb BbISBJACHHIO M OT7
paKeHHI0 B MOJEJH BOAONPOHHLAEMOCTH myTeli COCPENOTOUEHHOH
¢buAbTpaALHH H BO3MOXKHOH cydHPO3UH 3anoJHHTEI. PekoMmeHay-
eTcsi SIPKOI pacKkpackoii (KpacHblH, CHHHI usera) NOKa3biBaTb HA
pa3pesax H cpes3ax NyTH cOCPeJIOTOUeHHOH (uAbTPalHH H COAEP-

xaHue cyPQPO3HOHHO-HEYCTOHYHBOIO Marepuasa B TpeuinHax (CM.
[Tpunoxenue 3).

4.6. Ha HauanabHBIX CTaAHAX HM3bICKAHHH H pecseoBaHuy A0
MpOBEAEHHS ONbITHO-QHAbTPAUHOHHBIX paGor (1M B YCJAOBHAX
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eAHHUUYHOrO uHcJa Takoro onpobGoBaHHA) H THIAPOTreOJIOHYECKHX
HCCJIeAOBAHHH MeTOAaMH reo(H3UKH AJS XapaKTEPHCTHKH OXHjae-
MOH BOJONPOHHLUAEMOCTH OCHOBHBLIX 3JIEMEHTOB uUCX00HOU U npeo-
sapuTeabHotll modeaell PEKOMOHAYETCS HCIIOJb30BaThL (B KOMIIJIEKCE
HJAH pasiedibHo);

a) RaHHble «KOCBEHHBIX» reO@H3HYECKHX, B YACTHOCTH, CEHCMH-
YecKHX MeTOoAO0B pa3pefkH (cM. Ilpuaoxkenue 2);

6) OnbIT MNpPEeAlIeCTBYIOLUHX HCCJAeAOBAHHA OCHOBaHHH-aHAJO-
rop, reoJiorndyeckoe nopo6He KOTOPOro ¢ H3ydaeMbiM OODBEKT-
TOM ycCTaHaBJIHBaeTcd Io paAy ¢akropoB (THNA NMOPOABl H €€ MH-
HepaJIbHOrO COCTaBa; reoJIOrH4eCKOH HCTOPHH paHOHa H CTPYKTYD-
HO-TEKTOHHUYEeCKOH 0OCTAHOBKH; COCTOSIHHS IICPOJ; YCJOBHH 3aJiera-
HHSl MOPOA, B YAaCTHOCTH OPHEHTHPOBKA 3JI€MEHTOB CTPYKTYpPHl OT-
HOCHTEJIbHO JOJIHHBE DPEeKH; XapakTepa COBPEMEHHOro peaneda H
FreoMOp(dOJIOrHYeCKHX OCOOEHHOCTEH );

g8) pacueTHbIH MeTOJ] OmnpenesieHHs BOJOINPOHHLAEMOCTH IO Ha-
paMeTrpaM TpeUlHH, NOJy4YHBUIHA pa3BuTHe B paborax E. C. Powm-
Ma, M. B. Pana, C. H. Uepunimuena, H. b. Mpanosoii, K. Jluion,
B. Butke u ap. B Hacrosulee BpeMs OJAA LeJied HHXEHEPHOH I'€0-
JOTHH CKaJbHBIX MAacCCHBOB peKoMeHayerca Metoad M. B. Paua,
C. H. YUepnniiosa 1 H. b. MBanoBOil ¢ peanusanHel pacyeTon Ha
SBM. B cBsI3H ¢ TeM, YTO 3TOMY MeTOAY TOCBAUIEHO ClelHaJbHOe
pykoBoAcTBO [59], B Hacrosuwed MeToAHKe OH He paccMmaTpHBa-
ercd. HecMmorpss Ha psjg OrpaHdueHHH, TPOaHaJH3HPOBAHHBIX
A, A. Bapro#t [7], u npuOJIHXKEHHOCTb PACUETHHIX METOJOB, HX He-
COMHEHHOe JOCTOHHCTBO 3aKJlouaercd B BO3MOXKHOCTH OlLEeHKH Ky
B JII0OOOM HanpaBJieHHHM.

4.7. [lanbHelllee COBEPUICHCTBOBAHHE METOAHKH COCTaBJIeHld
HHXKEeHEePHO-TeOJOrHYEeCKOH MOJEeJNIH BOAONPOHHHAEMOCTH CBA3AHO
C pa3BUTHEM CJECAYIOUIHX HallPaBJIEHUH:

1) reocTpyKTypHOro H reoH3H4eCKOro MOJEeJHDOBAHHS;

2) MeTojOB M METOAHK THAPOTreoJIOrHUYECKHX H reoH3HYeCKHX
HCecJIe LJOBAHUH;,

3) aHaJHTHYECKHX METOAOB OLEHKH BOLONPOHHLUAEMOCTH IO Ma-
paMeTpaM TPELLHHOBATOCTH;

4) pelieHud oOpaTHBIX 3a7ay QUALTPALHH MeTOAaMH MaTeMaTH-
YECKOro H (PH3HUYECKOro MOAEJNHPOBaHUA ¢ oJiee HIHPOKHM HCIIOJIb-
30BaHHeM onucaHHblx B MeToaHKe Moaesied BOJLONPOHHUAEMOCTH;

5) CONOCTAaBHUTEJbHOrO aHaJiH3a pe3yJbTaTOB PACYETOB H (DH3H-
YECKOro MOJAEJHPOBAHHS M HATYPHbIX HaOJIOJEeHHH 3a OCHOBAHH-
SIMH COOPY2KEHHH B NEPHOJ CTPOHTEJBLCTBA H 3KCIJIyaTallHH.

5. OHEHKA HEOOHOPOOHOCTH U AHHU3OTPONMHH MACCHBA
10 XAPAKTEPHCTHKAM BONONPOHUUAEMOCTH

(PuabTpaunoHHOH HEOAHOPOAHOCTH ¥ AHH3OTPONHH)

5.1. HeoaHopoaHo#t HasbiBaercsi cpena, CBOHCTBA KOTOPOH B
PA3JHYHBIX TOUKAX pa3JIHYHBI; B YACTHOCTH, AJI HEOLHOPOAHON IO
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BOAONPOHHLUAEMOCTH cpelbl 3HauyeHust g u K¢ apasiores (yHKIH-
SIMH KOOpAHHAT. PHUAbTPaUHOHHAA HEOJAHOPOAHOCTL CKaJbHBLIX OC-
HOBAHHH IJOTHH 0O0ycJ/JOBJ€Ha HEOAHOPOAHOCTHIO H TpPeLlHHOBA-
TOCTBK) CJlaraloWHX HX ropHblX nopoj. basa onbITHO-QHILTPALLHOH-

Horo onpoboBanua (0—10M) couamepuma ¢ KOHCTPYKTHBHBIMH UJH
TEXHOJOTHYECKHMH 3JIeMeHTaMH COoOpyxKeHHl (ceKIHH, O0J0KOB Oe-

TOHHPOBAHHSA H T. A.), T. €. 3HaUGHUA ¢ U Ky MOryT ObITh HCIOJb-
30BaHbl HENOCPEACTBEHHO [AJI1 XapaKTePUCTHKH (HIbTPALHOHHOM
HeOJHOPOIHOCTH MacCHBA KaK OCHOBAHHUA TMJOTHHBI B MpejgeJgax
OAHOIO MaciiTabHOro ypoBHst. DPHUIALTPAUHOHHAS HEOLHOPOAHOCTh
Bbipaxaercss B WIMPOKOM pasbpoce 3Hayenuit ¢ u Ky (3—5 nopsaz-

KOB) Jjaxe B BblOODKax, XapakKTepH3YIOWHX BOAONPOHHLAEMOCTh
00BbeMHBIX YacTed MacCHBa OAHOPOAHBIX 110 CYMME TIeQJIOTHYECKHX
NPpH3HAKOB NOPOA, T. €. OTBEYAIOWHX MOHATHIO «HHMKEHEePHO-reoJ0-

riyeckuil sjeMent» [12}). CywecTByrouite xJjacchpuxauuy (PpHABT-
PaIlHOHHOH HEOAHOPOAHOCTH nopof [32, 41 u Ap.], HCNOJbL3YIOlLHE
B KauyecTBe KDHTEPHA HEOAHOPOAHOCTH CpeJHeKBajpaTHYHOE OT-
KJIOHEHHE Jiorapu@ma BOJOIPOBOAHMOCTH Oig 1, JHOO KO3 DHIHEHT
H3MEHUHBOCTH (BapHauun) Vr, Vi,, 0Ka3aJHCb MaJONPHIOAHbIMH

IIPH OLleHKe HeOJHODOAHOCTH CKaJbHBIX OCHOBAHHUH 1NIJIOTHH, I1O-
CKOJIbKY He TOJILKO OOJbILIHHCTBO OCHOBAHHH, HO H HX KBA3HOAHOPOA"
Hble 110 CTPOEHHIO 1 COCTOAHHIO 3J1eMEHThI B COOTBCTCTBHH C 3THMH
KJ1aCCHPHKAUHAMH MOXHO OTHECTH JHIUb K OJHOMY KJaccy —
KpaliHe HEOJHOPOAHBLIX. IT0 OOBACHAETCA TeM, 4TO VKa3aHHbIe
KjgacCHpHKalUHH B KayecTBe oOObeKTa HCCJeLOBAHHH paccMarpH-
BaJli B OCHOBHOM IIOpHCTHLIC cpeabl {3epHHUCTBHIE, CBA3HbBIC H CLlEMEH-

THDPOBaHHBIE), Il€é BECh KJaCCHPUKAUHOHHBIK AUManasoH COCTaBHMI:
0g r==0,1-0,75; Vr=40-=-150%; VK¢m25—:—200%.

Tabauna 4

BoponpOoHKItaeMoCTh H  XapPAaKTEPHCTHKM HEOJHOPOJHOCTH OCHOBHBIX THIIOB
reHeTHYeCKuX o0bLeMHBIX 3JeMEeHTOB CKaJbHbIX MaCCHMBOB

i e JpE— . PR . A — —

.ﬂornopmanb}me pac-
HopMmaabHoe pacnpeacaeHue npejedelue 3HAYEHHN
aHaueHHA g, AfMun g, 1/MUH
Turnbl reHeTUYACKHX 3/1eMEHTOB _.
MaCCHBOB _ _ _
7y 7, oo, - o
ﬂf:iﬂﬂ -ﬂ/MgH qa> ﬂ/hl;lIH ng:ﬂu
Hiuxenepro-reosornyeckiie
6noxu (M1 bB) 0,01—0,5 | 0,1—1,0 | 30—200[0,01—0,1 {0,01-—-0,5
CTPYKTYPHO-IEeTPOJIOrHYe-
ckie 6yoxkH (Cl1DB) 0,1—150] 0,1—50 | 50—300(0,01—1,0 | 0,1—10
CTPYKTYpHO-NETPOJOTHYE-
fmie s3o8b (Cl13) 1,0—100] 10—100 | 100—-500| 0,150 [-—200
Kpynusle 4acTiH  MacCHBOR,
cocTosille H3 HECKOJLKHX
371eMEeHTOR 1—50 | 5200 |150—600| 0,1—1,0 | 0,0—10
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5.2, [lna cpaBHHTENbHOH OUEHKH HEOAHOPOAHOCTH MO BOAONPO-
HHIaEeMOCTH OCHOBAHHA H €ro 3JeMEHTOB PeKOMEHJAYeTCHs HCIOJb-
30BaTh BEJHUHHLI CPEIHEKBagpaTHUHLIX OTKJOHEHUHH paclpenene-
HHA ¢, T.€. 0q,, Oq,,a TAKXKe KO3 huuHeHT Bapuauuu V,,  (npH HoOp-

MaJlbHOM pacnpefefieHud BejdudH ¢). XapaKTepHBIH [AHaAna3oH
3THX BeJUYHH npHBeaeH B TabJsa. 4. B KauecTBe KJacCHPpHKA-
IIHOHHOT'O KDHTEPHA HEOAHOPOAHOCTH pEKOMEHAYETCA OTHOLIeHHe

qa./q: (Taba. 5). DTO OTHOLIeHHE (PYHKUHOHANbHO CBSI3aHO C JMC-
epCcHer JJOrHOPMAaJIbHOTO pacnpejenedus [62]:

Ga/qr=rexp (2,651 lg 0,2). (3)

K coxanenuio, HCNoJb30BaHHe KO3(pdHUHeHTa BapHaudH B Kaye-
CTBE KJACCH(MHKALHOHHOIO KPHUTEPHS HEBO3MOXKHO, TaK KaK IpH

JIOTHOpMAaJIbHOM pacnpeiesneHud kKoadppuuHeHT BapHanHu Vg, =
=0ig4,/1g ¢r TEPsieT CBOH CMBICH, MOCKOJbKY NpPH g—1 V, — oo,

Tabauya 5

Kaaccudukauna uabTpauHOHHOR HEOQHOPORHOCTH
CKaNbHbiX, MACCHBOB, MX 4YacCTeH H SJEMEHTOB

o il

PexoMeHAyeMblf
X apaxTe pHCTHKA KphTepu# ypoBeHb BEepPOATHOCTH
HEOAHODPOAHOCTH HEOAHOPOAHOCTH, P {%) ans suibopa
BOAOMNPOHKILAe MOCTH qa/qrt pacqe'rﬂ?_rn 3HAYECHHA
| ; pacy
- i o ] e —
Kpaiine HeogHopoaHan boaee 40 00 %
CHJIBHO HeOAHODOJAHAA 20—40 50—55
Heonuopoanas 10—20 505—65
KBasnoguopoaHas 5—10 | 65 —75
OaHopoaHas Menee 5 76—90 *

* KOHKpeTHOe 3HayeHHe P BHIOHpaeTCs, HCXOAA H3 pellaeMofl 3afavi
i CTaAHH NPOEKTHPOBAHHA THIApPOYy3asa

5.3. Besuunnel, HeoBXoAHMBIe MJisI OLEHKH HEOAHOPOLHOCTH OC-
HOBAHHsI H Ccro yacteH, HanboJiee NPOCTO MOJIYYHIL C [TOMOUILIO Be-
POSITHOCTHOH OyMaru [35]. D1anbt 310t 06pabOTKH CAEAYIOLLHE:

) BbIOODKY B ynopsinoueHHOH (paHKHpoBaHHOH) ¢dopMe Hapa-
CTAaroulero psigia BeJHYHH g HAHOCAT Ha BOPOSITHOCTHYIO Oymary
(puc. 17), opauHata y KOTOpOil Bcerga B JorapHGOMHUYECKOM Mac-
iurabe, a abcuucca MoxeT ObLITb B HOpMaJdbHOoM Maclurtabe (ans
alIpOKCHMAaUHHU NPSAMOH B 3TOM Maciutade KyMVYJSATHBHOH KpIHIBOH
HOPMAJILHOro pacnpefenaenusa), JHOO-—B JorapH(pMHYECKOM Mac-
wrabe (AJst annpoOKCHMAUMH TNPsSAMOH B 3TOM Macurtabe KyMmyJs-
THBHOH KPHBOH JIOTHODMAaJIBHOIO pacnpefienieHus); TakuM obpa3om,
C JNOCTATOYHOH AJIsl NMPAKTHKH TOYHOCTbIO ONPEneNdroT THI paclipe-
AeJleHHs1 (HOpMaJbHBIH HJIH JIOTHOPMAJbHBIH) ;

2) B cJyyasax HOPMAaJIbHOrO HJIM JIOTHOPMAJILHOTO pacipesele-
HHS ¢ COOTBETCTBYIOLLHE CpeJHHe 3HAUYEHHS CYHTBIBAIOTCS CO UIKa-
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THNL 3aNOoNHHTENeH
10 (PHALTPAUHOHUOH TPOYHOCTH

MpensapHrenbHasd KhaccudprKkauda 3aNoJHUTENEH NOAOCTEH TPEeWMH H KapcT(

il

LlementHpyouine nopoasl

i

HepacTteopumMmuie b Bole

BonopacTeopumble, ¢cnocofibie K XHMuyeckodl 1 Mexannuce(koi cyddoain

caado

CHALHO

TepmoHeycToiigissote,
cnocodnuie K MeXaHHYeCcKkoH

Cyphosmi

...._-—-J

I'eHeTHYeCKHe TpPYINbl 3aMOJHH-
TeNeH

NCab

YEeCKHe H rHApoTepManibible

MdTMaTHHECKHE, METACOMATH-

JKHJBlL THAPOTEPMAJbLHDbIE
AaTorenHole

H T'H-

Xunpl H BKpanJeuuss rHiaToreHiible

K Aol H
KDHOTeHHble

BKPAMNJCHHS

JIMTONMOTrHYeCKHH ¢OCTaB 3anoJi-
JHTeNeH

YKUAbHbBIE

34ITONIHEeHHbIE

MarmaTHuecKHe  TMOPOAHI,
Pynupie # Oe3pyaHple XHJBI, KBaple-
Bble H H3 APYIHX HEpPacTBOPHMbLIX B
BOLE MHHEPaJOoB, BTOpHUYHBIE KHJKH,
BOJOHEPACTBOPHMLIMH

JKUAEr  KanbUuTa, AaparoHuTa,
AOJMOMHTAE W Ap. KapOboHaTHLIX
CoeflHHeHHH UYHCTBIX U B cCoOvye-
TAHHH C XJOPHTOHAAMH H aAp
HEPaCcTBOPHMBIMH MHHEpaJaMH

JKHJB  aHrHAPHTA, THICA, KaMeHHOH
COJIH H JAp. CHJALHO DAacTBOPHMBEIX B
Boae cyab@aTHLIX H TrajJoOHAHBLIX CoJeH,
lieJIoUeH W UIeJOUHBIX 3eMeJb, Berpe-
YaloTCd B BHUE BKpPAIVIEHHH B pbiX-

UueTeid aeq H
MEHTHD YOI HH
3aMOJHHTeNb

Jen, ue-
PbIXJIbIH

MHHepaJlaMH:  XJOPHTOHAAMH, 3NHAO- JBIX H CBSI3HBLIX 3aMOJHHTEJISX
TOM, TaJBIFODCKHUTOM, OKHUCJIAMH XKe-
nesa M T. Il
!
Crenedb  HEOAHOPOAHOCTH 3a-,HeoaHOpoaHL! B NPHKOWUTAKTOBBIX 30-|MOHOMHHepaNbHble, OAHOPOAHLL;|/KHAbHBIe O0OpasoBaHHs, u"ale OJHO
NOJHHTeNeH HaX BMeLLaIHX [0POJ NOJHMHHEpaJbHble, HeOAHO-|poanble. Bxpanjaeyns HeOAHOPOAHbI
POLHBL

1

HacTo HenANOPpOHLI

o ik

B3aHMOCBA3b € 30HAaJbHO-6JI0U4-
HbIM CTPOEHHEM MAaCCHBA

Bausior Ha xapakTep 30HAJbHO-GJAOYHOrO CTPOEHHSI CKAJNbHbIX MACCHBOB

HeuemMeHTHPY K

Rl

pasrpya-

il

B3auMocBadk ¢ 30HOH
KH H BbIBETPHBAHHA

i ey

L Pl il . i,

il

o

Bausiior Ha npouecchl pa3rpy3kKH H BLIBETPHBAHHA

HeueMeHTHP)

BisaumMocBa3s C

ryey

reoMopdoJio-

Bausior na paspiuTHE pedabeda

3 6Goprax nOJIHR
pexk. B pycaax
DEK TaJHKH

i

L P

B3aHMOCBA3L C KAHMATOM

He Hmeercs

.  apHIHBIM

Ma10M B JAPCRHO-

CTH H B HacTod-
l1ee BpeMs

KJAH -

C apKTHYECKHAM
H cyOapKTHUECK HM
KAHMATOM

B3aumocBA3bL ¢ THAPOTEOJOTHCH

f

Bauswor Ha ruaporeosorHyeC¢kHe YCJOBHS

——

HelueMeHTHDYK

— S p—

e

B3aumocBsizb ¢ BOJONPOHHIAE-
MOCTbIO, NedPOPMHPYEeMOCTLIO H
NMPOYHOCTHIO CKaJIbHBIX  MAaCCH-

BOB

BAHAIOT Ha BOLONPOHHLAEMOCTb, AeGOPMHUPYEMOCTh CKaJjbHbIX

MOPOA B MacCCHBe

H Ha CONpPOTHB/IEHHE CJBHIY IO TPelLHHEM

Crnocobroctb K cydho
MOTO 3aMOJIHHTEJIS
PBIXJbIM MaTepHaJ



OBbIX NMOJOCTeH B CKaJMbHbIX OCHOBAHHAX CHAPOTEXHHYECKHX COOPYXKeHHH

Tabauya 1-2

HQHEME}ITIIf}yIGIHIIE NOPGALL PLIXAKIE 1 CBsIZHAKIO
CnocobHbl K MeXaHuyeckoil cyg¢osnn CriocobHbl K nepemMeieHio
-~ — - B 3aBHCHMOCTH OT BA3KOCTH
o6pa3oBaHHKe HA MecTe ' NpHBHECEHHDbIE HIBHE
y —— —_—
TexkToHHUECKHE DioBHaJbHble HenoBHanbyble AJIAIIOBHANbHbIE [TpoaoBHAIL- JIeIHHKOBBE H JOJI0BLIE KaycroGuonutel
HEIe QJAIOBHOTJIALH -
aJIbHble
! — , .
Pasuble ¢pakuiu Opek-|[lpecBa H TJIHHUCTBIE MHHEpaJbl [‘anbxa, rpaBHH, neckH, CynecH, CYrJIHMHKH, [JIHHB Da3JHYHOIO MHUHEDPaJIOTHYeCKOro Jlecchl, OsokepuT, OHTYMBI, HedTH (B Hedie-
yuit TPEHHS CMEIMAHHBIX|CAMPOJHTOB KaOJHUHHT, MOHTMO-| H TPaHYJOMETPHUECKOrO COCTaBa, COCTOSLIAE H3 INepeMeleHHbIX TPOAYKTOB BBHI- necKi HOCHbLIX paloHax). KameHHble yrau H
MOpOM pasHOro coctaBa |pPHAIOHHT H aAp Myka kapGo-| BeTpHBAuMs pasHbIX THNOB — OOKCHTOBOrO, JAaTEPHTOBOrO H AP, Xapakiep MEJIKHX 'YMYC B PBIXJbIX M CBA3HBIX [pYyHTAX
HATHBIX 11OPOJ KOTOPBIX oOnpejlensercsi KJAHMATHYeCKHMH YCJAOBHUAMH., B apHAHOM KauMaTe BO3- Pppakuum 3an0JIHHTeJIel
HpecBa 1 ap. (ppakUHH OPOAYK-| MOXIbI BKpauJeHHA CHJAbHO BOAOPACTBOPHMDBIX COJeH |
TOB BbIBETPUBAHHA pPAa3HbIX TIO-
poa
d - ) - = [ ———
CHJIbHO HEeOJHODPOJAHH Heopnopontble  HecoOpTHpOBAH Menee HeojHopoaHbie, Ooaee HeonHopoa- CpaBHyH- tHeoagHopoaHbie
Hble COPTHPOBAHHLIE Hble TE€JIbHO Oj-
‘ HOpOAHbLIE
oulHe TMOPOJAY pBIXJIbie 1 CBs3Hbie 3allOJHHTENH pacnpoCcTpaHerbt Ha 00Jiee 3HAYHTENbHYIO IAYOHHY B CTPYKTYpPHO-TeTposiorHueckux 3sonax (CI13), MmeeTcH
0CcOoOeHHO B TEKTOHHUECKHX, H B Mcuwweint ctenend B Menxkux tpewunax ‘ClI3 u CIIbB.
yviollliie MOPOAY 3aloJIHUTeNH pacnpoCTpaHeHbl NpelMyLLeCTBeHNO B noa3oHax A, b, B MeHbullel cTeneHH B noasoHe B M elle MeHbwe B nojpzone I !OBOKEPHT H OHTYMBI B 10OA30HAaX
30HbLl BJUSHHS NPOLECCOB Pa3rPy3KH 1 BLHIBETPHBAHHA A—TI'. HedTb rnybxe
| OtuertqHBble CBA3H C (OpMaMH penbeda )
Bausior Ha a3- ] fIBHOH CBSI3H  He
BHTHO penbecppa B ocuoBHOM B 60p- B ocHoBHOM [log Teppacamy u | B paBHHHax npen- | B oTpH. bopMax}  yaGmiopaercs He umeercs
TaX NOJHUH HA CKJIOHAX PYCJAAMH DeK TOpHH peabeda L
1 —— i . -
Bnuser Ha pa3BH- C  BJaXKHBIM, YMe- He umeetcs He nmMmeetcs [IpeumyitecTBeBHO C apkTuueckHM Ha|C apHAHBIM KJIH- ) He uMmeetcs
THe pesbeda PEHHLIM,  TpPONHYE- | ¢ apHAHBIM  KJH- KOHTHHEHTaX H MaTOM
CKHM H CyOTpOIH- MaTOM BBICOKOTOPbAX
YeCKHM KJHMaTOM

IOlllle TOPOAY 3AMOJIHUTENH pPACHPOCTpaHeHB NPEeHMYLIECTBEHHO B 30He a’3palHH, B MEHbUIeH CTeleHH B 30He KoJeOAHHH 3epKaja TPYHTOBBIX BOJL
H ellle MEeHblle B 30He NMOCTOAHHOTO BOAOHACHILLEHHS

UmeeTcs

—— il S e

3MH HelleMeHTHPYIOUIHX NOPOAY 3anoanireneil yCHAHBAeTCss ¢ NOBbIIEHHEM BOAONPOHHIAEMOCTH W (QUILTPAUHOHHOH  HEOJHOPONHOCTH MaccHBa H ca-
H ONpejessieTcss MeCTHBIMH TrpafilienTaMi GHALTPAUMH M PEXHMOM (GHUAbTPALHOHHOTO MOTOKA, OCOOEHHO B MeCTaxX, rie TPelHHb H KapcT 3anoJiHEeHb

OM JHUWBL YACTHHHO, CYUJ.E:CTBEHHO IMOBHILLIAIOT ,&Ed)DpMI*pyEMOCTb CKanbHblIX MACCHBOB H CHJABHO CHHXQJKT CONPOTHBJICHUE CABHTY HO TpEllHHaM

Hneetcs
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Puc. 17. TlpuMeppl pacnpejneneHus: 3HauyeHHil ¢ Ha BepOATHOCT-
HOH (a) H JorapHpMHUECKH-BEPOATHOCTHOH (6) Gymare:

a — H3BEeCTHAKH ocuoBaHua HHrypckoft I'OC (30HEI TeKTOHHYECKHX HAapY-
treHHN), BoIGOopKka Ne 2]; 6 — nmapacnaHns! BHe 30H TeKTOHHYECKHX Hapy-
WeHHA — ocHoBaHKHe Casno-IUymenckoft I'SC, BuniGopka Ne |
I — nuteppan ray6us H=0-16M;, 2—H=15283M J—H=—235..
75 M, 44— H=75.100 M; § — H=0-100 M (B menom): [17}.



Jpl aOCUHCC OT TOYKH IepecedeHHA aNNPOKCHMHPYIOWEH TpsiMON
c opauHatoil P=50%: a cpeaHekBajJpaTHUHbIE OTKJOHEHHS ¢ ONpe-
JEJISIOTCS COOTBETCTBEHHO:

Oq, = 0,5(6}’84“—915), (4)
Olg ¢r=0:5[(1g9)84“(1gf?)16]: (5)

[RE Qg U Gi1g— COOTBeTCTBEHHO 84%-ble 1 16%-ple KBAHTHJH HOP-
MaJIbHOIO pachnpepeseHus (§,, CHHUMaeMmble C BEpPOATHOCTHOH Oy-
Mary, abcllicca KOTOpPOH HMeeT HOpMaJibHbIE Mmacwrtad; (lg g)as
H (lg g)is — COOTBETCTBEHHO KBAHTHJIM JIOTHOPMAJILHOrO paclpe-
JeJIEHUa ¢r, CHUMaeMble ¢ BEPOATHOCTHOH OyMard, adcuucca KoTo-
POl HMeeT JiorapudpMuHyeckHd wmacumtad. BequuyHHBl NapaMeTpos,
CHHUMAEMBIX ¢ BEPOATHOCTHOH OGymaru, nojydarTcst B MOTEHUHADPO-
BAHHOM BH/E.

0.4. QUABTPALUOHHYIO HEOAHOPOAHOCTb HHXKEHEPHO-TeoJIoTHYe-
CKHX 3JIEMEHTOB DPEeKOMEHAYeTCHs YYHUTbIBATb NyTeM AH(PPepeHUHpPO-
BAHHOI'O NMOAXOAa NMPH ONpeNeJIeHHH PaCUETHBIX XaPaKTEPHCTHK BO-
AONpoHHLaeMOCTH. Kak 1okasbiBaer oOnwiT, AJda OOJbUIHHCTBA
CKaJIbHbIX MACCHBOB M HX 3JIEMEHTOB XapaKTEpPHO JIOTHOPMaJbHOE
pacnpeaeJsjieHHe 3HaueHHH g u Kg. OnpenesnseMmoe gas TAKOH Bbl-

T————

OOpKH cpelHee 3HaueHHe g, oTBeyawpulee P=050% moBepureacuoi

BEDOATHOCTH, KaK MNPaBHAO, 3HAUHTEILHO HHXKE BEJHUUUBl g, AN4
To# ke BoibOpKH. BMecTe ¢ Tem CHullw 11-16-76 u 2.02.02-85 pe-
KOMEHAYIOT B XayeCTBe pPacCUETHBIX 3HaueHUH BOAONPOHHUAEMOCTH

NPHHHUMAaTbL (,. BcrpeuaromiHecs B NPakKTHKE THAPOCTPOHTEJbLCTBA
CJAYYaH IMOBLILIEHHBIX NPOTHB IPOTHO3HPYEMBIX IIOTEpPb HA (QHUJILT-
DAlHK CKAJIbHBIX OCHOBAHHH TaKXXe CBHAETENLCTBYIOT O 11eJj1ec000-
PAa3HOCTH NOBLICHTL TPeDOBAHHA K YPOBHIO JOBEPHTEJbBHOH BEPOAT-
HOCTH pac4YeTHblX 3HauyeHHH BOAONPOHHLAEMOCTH IIDH JIOFHOPMaJb-
HOM pacnpejejleHud BeJHUHHBl ¢. TloBbilleHHe ypoBHS P B TaKhX
ciayuasix nenaecoobpasno B npepenax 50-—90%, T. e. B paMKax pe-
aJlbHO oOlpene/jsieMblx cpeaHeapHMETHUECKHX 3HauyeHHH Tex xKe
BbIOOPOK, PeKoMeHAYeMblit ypOBE€Hb BEPOATHOCTH pacyeTHOro 3Ha-

YEHHUS (pacy NPHBEAEH B TpeThbel rpade tabJ. O.

[IpakTHKka MoKasbiB4eT, 4TO MNOJAYUYEeHHble TaKuM 00pasoM (pacy
IJIST KBA3HOAHOPOAHBIX 3JieMeHTOB (P=65—75%) oxaswBaloTCA
OAH3KHMH K ¢, BBLIOOD KOTOPHIX B KauyeCTBe pacyYeTHbIX PEKOMEH-

ayer CHull 2.02.02-35.
HeobxoaumMo HMeTp B BHAY, UYTO K KJaccy <«OAHOPOAHBIX»

(tabs. 5), ynoBJeTBOPAWOWMNX TPpeOOBAHHIO §,/qr<D5, OTHOCATCH HE
TOJIbKO cJlaboTpellHHoBaThie, CJ1aboBOAONPOHHLLAEMbBIE CTPYKTYP-

HO-nieTposioruueckue 6y0ku  (g,=0,01--0,5 n/Mun), urto ecrecr-
BEHHO, HO H OYeHb CHJbHOBOAOINPOHHIIAEMBIE KDYIIHbIE TEKTOHHUYE-
ckie uHapywenus (CII3 u MI3), pacnosoxeHuble B NpUIOBEPX-

HOCTHBIX UacTAX mMaccuBa (ga>30 Ja/MHH).
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Tabryua 6
Kaaccngurauma ckanbHblx maccuoB n0 Ki(vp) H COOTBeTCTBYIOILHM eMY
npuMepHbie KOIGQDHUHEHTH AHN3OTPONHH BOAONPOHULAEMOCTH

Ka (g, A{MHUH) NDPH

XapakTepHCTHKA
aHH30T PO ﬂp' WM fC Kﬂ (UP} |

q" = 0,01 I q" = 0,1 ‘ qg" = 1,0 | g" = 10,0 I q” = 100,0

BoaoHacbllleHHOe COCTORHHE MacCHBA (HUXe YDOBHS BOJHbI)

H3oTponubiiy 1,0—1,05] 1—2 1—17 1—-1,5 1—13 | —1,2

Cnabo auHu30TpoOIl-

H bl H [,06—1,1 2—33 [1,7—3,0 {156—23 |1,3—1,9 [12—1,5
AHH30TPONHBIT 1 1—1,3 1-3,3—50,01{3,0—-250{23—-13,0119—-7,0 |1,5—3,2
CHJIbHO aHH30-

TPOIHbII} I, 3-—1,50 | 50—1000| 25—220 | 13—70 {7,0-20,0}3,2—7,0
Kpaiiie aHH30-

TPOMHUBLIY BoJgee boisee bonee Gosee bosaee bonee

1,0 1000 220 70 20 7,0
JIpeHHpoBaHHoOC COCTOSIHHEe MacCHBA (Bblille YPOBHSI BOIbI)
FlaoTponustil 1—-1,1 1—2 1—1,7 1—1,3 1—1,05
Cnabo aHH30TPOI-

Hbl i 1,1—-1,2 2—4 1 7—2,8 |1,3—1,7 {1,05—1,1
AHH3OTPONHBII 1,2—1,5 4—40 {2,8—1,3 {1,7—4,0 | 1,113
CHIbHO aHH30-

TPONHbBI 15—18 | 40—350 | 13—060 4—8 1,3—1,5
Kpaiile anH3o-

TPOIHbBI boaee bojee bosee | boaee 81 bonee

1,8 3070 60 1,5

5.5. AHU3OTPONHOII Ha3blBaeTCsl cpeja, CBOHCTBA KOTOPOH He-
OJJHHAKOBLI AJA pas3JH4YHbiX HanpaBuenui. [as OGonablinHCTBA
CKaJbHbIX MAacCCHBOB XapaKTepHa OoCecCHMMeTpHuHas aHM30TpPONHUI.
['eosiornyeckoil npuYHHOH# aHH3OTPONHM MacCHBA SBJISIETCS YIOPS-
JI0YeHHass (OpPHEHTHPOBAHHA%) HEOJHOPOAHOCTL €ro 3JEeMEHTOB,
CBsI3aHHas ¢ npeodOnajalliuM HanpaBJeHeM TPEUIHHOBATOCTH, CO
CJIOHCTOCTBIO H CJIAHUEBATOCThIO NOPOA. AHH3OTPOIHIO MaccHBa
HJIW ero 4yacTteh OOBIYHO OUEHUBAIOT BEJAUMUYMHOH KO3(QPHUUHEHTA aHU-
30TpoluH Ka(X)=LXuaxc/Xsun, A€ Xuaxc, Xmun — OOJAbLIAST H Ma-
Jasg nmoJyoch 3JIJHMIICAa aHH30TPOINHH COOTBETCTBYIOWICH XapaKTepH-
CTHKH CBONCTB !

SHauennss Ka(A) oaHOro W TOro e sjieMeHTa MacCHBa, BLIYHC-
JJeHHbie 10 pa3HbIM XapaKTepHCTHKaM CBOHCTB, MOI'YT pasJu-
yatbesl. Kpome toro, K,(X) 3aBucHT oT pa3MepoB o6JiaCTH ONpoO-
boBaHHsl MacCHBa.

B nacrosllee BpeMsi OTCYTCTBYyeT OOUIeNPHHSTAS MeETOAHKA
OIl@HKH aHH3O0TPONHH MaccliBa 110 BOAONPOHMUAEMOCTH, XOTSl HMe-
eTCsl DAJ NPeaJIOKEeHHH [10 ee peaJiH3aldd KakK NpsIMbIMH, TaX H

I'Kak noxazanay mccnepoBanus 3. I'. Tasmesa ¢ coamrtopamu [{9], B cay-
Hae OJIOYHON cpelbl (C NMOCTOAHHBIM AJS1 KAXXAOH CHCTEMBl TPELLHH PaCKpPbITHEM)
€e AaHH3OTPONHA 110 BOAONPOHHUAEMOCTH B ofuUieM cJydae HKMeeT BHJI OBA4JOB
Kacciny («ABYXNenecTkosblii 1BeTOK»). OAHAKO AN NPaKTHUECKUX Hesell J0-
AYCTHMO ynpoiatb 3Ty (GHIYPY A0 3JJHNCA.
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KOCBEeHHLBIMH MeToaaMH. HeobxoauM0 OTMETHThL, 4YTO BCe& 3TH
CIIOCOOLI SBAAIOTCH NMPHOAHIKEHHBIMH M HO3BOJASIOT NOJYUYHTL JIHIUL
OoueHOYHble BeJHYHHBI. [JOCTOBEPHOCTb TAKHX OLEHOK MOXKHO ITOBDLI-
cuth HesaBucuMbiM onpegenenHeM K. (Kg) unu K,(g) asymsa
6osee cnocobaMu. Huxe, B nm. 5.6—5.9 KOPOTKO pacCCMOTPEHbI
35TH CIOCOOHI.

5.6. Meroabl npsiMOro ruApaB/HyecKOro onpodOoBaHus TIPH H3Y-
YeHHH aHU3OTPONHH [OPOJ 1O BOAONPOHUIAEMOCTH BKJIOYAIOT:

a) HCMONbL30BAHHE PE3yJhTAaTOB ONBITHO-PHABTPALHOHHBIX pa-
60T B pPAa3HOOPHEHTHPOBAHHBIX CKBaxXMHAX C IIOCJACAVIOLLEH CTa-
THCTHYECKOH 06pabOTKOi NMOJIYyYeHHBIX pe3yJabTaToB [44];

6) KyCcTOBbIe THAPABJAHYECKHE OTKAUYKH; YACTHbIE PEUIEHUsT 3TOM
sajgauyn, noayuennole H. A. Oruabsd, B. [l. babywkiHbMm,
B. M. lllecrakosuim [41, 61, 63], npriMeHnMbl B OCHOBHOM K H3Y-
YEeHHI0 HeCKaJbLHBLIX TPYHTOB, JIHOQ CJIOUCTHLIX HETPEIHWHOBATLIX MNO-
POJ OCAJOUYHOro NPOUCXOXKaeHHSA. Haa n3yuyeHHss nNAaHOBOH (PHJLT-
PALHOHHON 4HH3OTPOIHH TPEUHHOBATHIX NOPOA MO AAHHLIM KYCTO-
BbIX OTKA4YeK MPH HEYCTAHOBHBLUEMCH pexHMe (QHALTPAUHH LOI-
3eMHBIX BOJ MOXKHO pekoMmenaoBaTh Metoauky WM. K. TaBnu [8].
B ocHOBe 3TOW METOAMKH JEXHUT 3aBHCHMOCTL [efca, B KOTOpOI

Kosdpdbuuuest Guabtpauny 3aMeHed Ha VKg maxe * Ko mun . Maxcu-
MaJibHble 1 MHHHMaJbHble 3HAUeHHSA K¢ Onpenessiorcs 110 JaHHBIM
H3MepeHHA YPOBHA BOJALI B HADJIOAATENbHBIX CKBAaX@KHHAX, PACNOJO-
JKEHHBIX HE MEHee ueM Ha TpeX JyyaxX ONBITHOro KyCTa B KOJHYe-
CTBE MHHMMYM IO AB€ Ha ABYX Jyuax ¥ OAHOI Ha TperbeM [31].
MeToar KYCTOBOIO FHAPABAHYECKOTO ONpoBOBaHHUA TO CPaBHEHHIO
C MpoydMH crocobaMu paroT HauboJjee AOCTOBEPHBIE DE3VJAbTATLL.
OIHAKO B CHJY 3HAUHTEJLHOH TPYAOEMKOCTH (AJS H3Yy4YeHHSI OCHO-
BaHHs HeoOXOAHMO onpoboBaTh pPAL KYCTOB CKBaXHH) METOAbLI
KYCTOBLIX OTKAaue€K INPUMEHAIOTCA pEAKO NPH H3YYEHHH CKAaJbHBIX
OCHOBAHUH.

5.7. KocBeHHbIM cnocoOOM OLEHKH A4HW30TPONHH MaccuBa Mo
BOJLONPOHHUAEMOCTH  SIBJASICTCH  pacueTHblH METOA OfnpejeseHIs
Ka(Kge) mo mapaMerpaM TpellHH pas3JiHuHbIX CHCTEM, BbISIBJEHHbIX
B MaccHBe. B coorBercTBHH ¢ 1.4.6 MerTonukH, nyrem Takoro pac-
yeTa BO3MOXKHA OUEHKA BeJHUHHB K¢ B J0O60M HamnpaBJseHHH. Cile-
A0BaTeNbHO, BO3MOXHa Hu ouenka K,;(Kg) #Hu3lyuaeMoro macclina
HJIH ero yacTed. 34ech cJAeAyeT OTMETHTh HEeOOXOAHMOCTL H3YUEHHA
TPEUIHHOBATOCTH HEe TOJIbKO B NPHIOBEPXHOCTHOH YacTH MaccHBA —
B OOHa»KEeHHAX, HO U B IOPHbIX BBIpAOOTKaX — BO BHYTPEHHIX TOU-
Kax cpenbl.

5.8. Hpyroii kKocBeHHbli cnocob oueHkn K,(g) =¢9”/g+ (rne
g” — BOAONPOHUIAEMOCTb BJOJL NPOCTHPAHHUA CJOHCTOCTH, CJaH-
[(€BATOCTH; g+ — TO XK€ BKPECT MNPOCTHPAHUA TeX Ke 3JeMEHTOR)
OCHOBAH Ha H3YYE€HHH aHM3OTPOIIMH MAaCCHBA MO CKOPOCTH PACHPO-
CTpaHEeHHA ynpyrux BOJH [16].

45



Metonpl HHXKeHepHOH ceHCMHKH 1I03BOJSIIOT HauboJiee I10JHO,
OBICTPO H NPH OTHOCHTeJbHO HeOOJbIIHUX 3aTPATAX OLEHHTL AHH3O-
TPONHIO CKaNbHOrO MaccHBa HJH €ro 4acTed 110 CKOPOCTH NPOLOJb-
HBIX yNpyrux BOJH, T. e, onpefeduTb Ki(Up) =0, waxe/Up yux HJH
IJs cJydass 0CaJOuHbiX, MeTaMODPHUECKHX NOpOJ H MAaCCHBOB ¢
OPHEHTHPOBAHHOK TpewHHOBATOCTbIO Ka(v,) ==0,"/v,*.

CBa3p Ka(v,) ¢ ¢7-u g+ caeayrwouras [16]:
lg ¢+ =Ka(vp) Ig ¢"—a[Ky(v,)—1], (6)

rne a-— KosppuUHeHT B ypaBHeHHH |g g==a—bu,, BooOIUe roBop4,
HHAHBUAYAJAbHBIH AJ8 KaX»KA0ro MaccHBa. Ero cpeasiie 3HaueHus

CJIEAVIOULHE:
a) AJsT MarMaTHyecKHX BOJAOHACLILWEHHBIX nopoa a=3,7 J/MIiH:

AJIS1 ApeHHPOBaHbIX nopoi 6eperosB a=1[,1 a/MuH;

a) 0)
Ra(9) K2(q)
35 Jhr— __-T-w/ /
30' ) 70 I:' ]/
75 25! Eé //
S
20 20 [
S BRI
/5 S 15 At A
)4 /
10 S 10} A
5 \()Qf 51 / /{ LA T

(17 1213 44k /v) 1 41 4243 L4 4,5 1,6 Ky (1)

Puc 18 CBa3p Ko3(hduumueHtTa aHH3OTPONHH MAacCHBOB CKAaJb-
HbIX TOpoj Mno BojonponuuaemoctH K,(g) ¢ xosapdHIHeHTOM
aHH30TPONHI MO CKOPOCTH IPOAOCABHBIX YIPYrUX BOJH Ki(vp)

0 ~— OOGBOAHEHHBII MacCHB, € — MAacCHB B 30HE a3palHH, mapaMmerp Kpu-
BblX — 3H3YeHHe ¢” BAOJb HAaNAAcTOBaHHA (AHGO BIOJAbL npeobaajalouels

TpeutuHoBatocTH), K, (q) = g”/q +, Ko(v,) = vp”/u‘;-

0) nss 30HB aspaunu Tybonecuandkos a=1,5 J/MHH:

B) I/Isi 30HB a3pallid  3aKapCTOBAHHLIX H3BECTHSKOB Q=
= 3,32 J1/MHH.

3anasasicp 3HauenusMu Ka(v,) u ¢”, no dopmyse (6) omnpene-
as10T g , a 3atem Ka(g)=4"/g*+. B npusenenubix nH;ke npume-
pax pacuera (puc. I8, Tabsa. 6) NPHHATBH 3HaueHUs aq =— 3,7 H
I, a/mud. Kaxk caenyer u3 puc. 18, 3navenus Ka.(q) u Kai(v,)
HeJIHHEIHO CBA3aHbl MeXxay coboil, TakuMm o6pasom, onpenesnus no
latbbiM celicMopasBenkn Ka(vy) u 3Has ¢”, nerxko maiitu Ka(g).
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3ameyaHne, B npaxkTHke H3yuyeHHs CKaJIbHbIX MAacCCHBOB OuUeHb

yacToO HMeeTcsd HHpOpMauus o cpeaHeM 3HayeHHH ¢ga H Ka(uvp).
Kak ouenutrs ¢” u g+? IlpuMepHyio OLEHKY MOXHO cAeJsiaTb Ha

OCHOBe puc. 18 uau TabJa. 6, orkyna, noaaras, yto g” HMeeT TOT XKe
MOPSIAOK, 4TO H BeJIHUHHA ¢g,, HaxoauM Ka(g). ¥YuureiBasi, urto

Ka(q)=q"/q*; 9a=(97+q *+)/2, nonyuum

1 1 L P
0" =2, |7+ 19t = 200 [Ka(q) 11 (7)

5.9. I'pybyio oueHKy BenHuUHHbl K,(g)s=qanp/Gnp (rAe Qgnp—
CpelHsis BOJONPOHHIAEMOCTb OCHOBAHHSI BAOJb DpyCJda peKH;
Gnp— TO K€ INEPNEeHAHKYJAAPHO PYCAY) MOXKHO BLINMOJHHTbL <3IKC-

— o
ol m
= , Pazpesmoeon | Pospsy | @ E Paspssmooty | Paspzs
8F 100 N anomzny | 8%um poxu Eg_ oA nnomur | 88oms paru an{q}
S & q _
' T |
.4 s n f.3-
IEI _ a Id- : E _.2 5
?a . a.t-t.,*; 3 —“'Fj ne I T TTT I Tl Y
P , — pall— e e e
{,0~ g2 | 3.3
Ja |, . 4 RSt - O | 17 | Ry %ﬂ e
-120) (TR | [GFRREED | Bain) | R i
E.l'?" % e
Ifa R i .
40 s RESRY
25-
Ya s

Puc, 19 CxeMa OCHOBHBIX BapHAHTOB B3adMHOH OpHEHTAUHH oOcef
6eTOHHBIX IUIOTHH C 3JIeMEGHTAMH 3aJieraHig CKaJibHBIX INOPOA B HX

OCHOBAHHAX H COOTBETCTBYIOUIHe JHama3onbl Ka(g) Ha ocHOBe 3Kc-
NEePpTHOH OLEeHKH

MepTHEIM» crocof6oM, OCHOBAHHBIM Ha pPAaCcCMOTPEHHH BapHAHTOB
B3aHMHOH OpHEeHTalUHH oceHd OETOHHBIX NJOTHH C 3JeMEHTaMH 3a-
Jerayusa HOPOA B MACCHBE H yueTe NMPaKTHYeCKOro OMNblTa H3y4eHHs
OCHOBAHHH — aHaAJIOTOB. ITOT cnocob npeanoJiaraer, uTo KpYIiIHbIE
CTPYKTYPHO-TIETPOJNIOTHYECKHE  3JIEMEHThl MACCHBOB XapaKTepH3Y-
IOTCA OCHOBHBIM jauanasonoM K,(g)=1-10. 310 HaxoauT non-
TBEPIKJEHHE B HUMEIOUIHXCS (MoKa elle MAaJOYHCJEHHBIX) ONbITHBIX
JAHHBIX, a TaKxKe cJjelyerT H3 Toro, uto npu ¢”=0,1 n/MuH H aas
HauboJiee XapaKTepHOro AJA pasJiHYHbIX OObEeMHBIX 3JIeMEHTOB BO-
BOHACbLILIEHHBIX MAaCCHBOB JaHamna3zoHa 3HadeHHH K,(v,)=10=
—1,20 BeanunHa Ka(g) sapoupyer or | no 10. CoraacHo AaHHLIM
M. A. Iluporosa [44], sepxusia (20-MeTpoBasi) 30HA OCHOBAHHS

Casno-Ulymwenckoit I'9C xapakrepusyercs K,(g)=2,5; nasa nec-
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yaHukop ocHoBaHusi Hypekckoii I'2C K,(¢g)=2,8 no gaHHeM pa-
6otel [53] L

Bopuoanmest | Gcrnobuete munst [ Korpauydy Pa
k - Jpes Poipe3
bsaummou | /13w L1165 rit finan ne ocu  nagmunst | §ons pycaa pexu
opucKmouny | maccubol Kafq)
1
a | flapacaaniysi - 125
i
prm-ﬁff: B M ——— J»;}"T" =
[ | ¢ MpeuLuHbl 11=1,23 i/:;:‘ r:%;?,ﬁ?;j_&
Mlenoeuc — m —}'
§ MpeusuHb! 1 -1,60 R (L1100 e
Kpucmanusecxue ~
a CRAHUG! =129 -
|7/ Aauxy 92,9 90,0 wﬂ T
| AN ER{yx IR
5 Menxue mexmony 35900 :“:;é“ﬁj} ¥ [} |
HECKUE 30MbI o | A M e 1o
a Fparume! §,4-2,0
FRydunysIU ;
Vi | ¢ O 3NOM 1,7-2.8

Cpedrie mekmony _
) 6 NECKUE 30K} [-1T

Mabecmuskts moH- ~
X0 -CAQUCTIbIE ”’l 20

Menxue cmeuie- )
L J 9 o naoomoa ) [,7-23

6 |Menxue cdpocst | 3.9-3.0

U3Becmuaku e
@ JoR0MUMbS 3,9-34

X J Menxkue cmewde - 20-2.5

HUSR 10 nRoCmaoM
[ nudunnbiy
| 6 | s nons 12520 |
SN R |

|
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Puc. 20. CxeMBl HEKOTOPHX CJyuyaeB B3aUMOOpPHeHTAUMH OCeH IJIOTIH
¢ 3ajeranueM reHeTHueckux s3naemeHtoB (CIIb u CII3) B cKaabHbBIX
OCHOBAHUAX

| — cxeMbl OpHEeHTAUHH NJOTHH B nJjaHe: B — GeTOHHBIX, 3 — 3eMJAHLIX; Obedubl:
Il — HuKHH, B — BepXHHH;, 2 -— OpHEHTAUMA MJAACTOB TNOpPOH, TEKTOHHYECKHX 30H
H Tpel{MH B IJlaHe, napeHHe: I — nonoroe, ¥ — nop yriaom, K — kpyroe; 3 -
NopPoOALl TOHKONJAKHTUHaThie, 4 — MOPOABLI CpeAHenaAuTYaThIe; & — NOPOALI 10JICTO-
ftAHTYatTbIe, & — NOpoabl MAacCHBHBIe {(IpaHuThl), 7 -— TEKTOHHYECK!e 30Hbl B 1Ja-
He M #Ha paspese: [ — rny6uunble pasnaomel, C — cpeanue, M — Mengue, & —
NPOTAMEeHHble TPEIW(HHbI pPd3HOro reHesnca H OpHeHTAUHH; § -— wuHabl (Hafikit)
MarMaTH4ecKdx 0O0poOA.

Puc. 19 u 20 nokassiBaioT 10 BapuaHTtoB (H 5 noABapuaHTOB)
B3aHMHOU OpHEHTaUuH OoceHd I[JIOTHH C 3aJieraHHeM TreHeTHYECKHX
3JIEMEHTOB MaCCHBa I COOTBETCTBYIOULHE 3KCIepTHbIE 3HaYeHHS KO-

i Peus yaeT 0 MaccHBe B LEJOM HJAH O €ro KPYHOHBEIX CTPYKTYPHO-IETPOJO-
rHyeckKix agaemenrtax. Has JgoxkaabHbiXx dacTeil maccuBa {(Ha 6a3ax nopsaika e4H-
HHL, MeTpOoB) uacTHble 3uauenusn Ki,(Kg) Moryr umerh namioro OoJsibuiHe BeJH-
yiHbl, Ha 310, B yactHocTH, yka3wiBan C. H. YepHbllueB, aHaAu3Hpys [0JYyUeH-
Hble pacyeTOM MO MNapaMeTpaM TPellMHOBAaTOCTH 3HAaueHUs Kg B 30He BAHAHHA
1peliitn BopTosBoro otnopa B jodepHrax boryuwanckoft T'9C [64], rae Ka{Kg)
N0CTHrana pesuunn nopsaka 100 u Goaee,
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s(dHLHeHTa aHU30TPONHH BojonporuuaemMoctH Ka(g)s. Ilpororu-
namMmp BapHaHTOB 1V~—X ABJAAIOTCA OCHOBaHHS CJAEAYIOUIHX THAPO-
y3JjoB: Casino-Ulywenckoro (Bapuantm VI, VII}; KOHCTaHTHHOB-
ckoro (VIIl); Hapsakckoro (IX); Hurypu (X).

5.10. B coorBercTBuH ¢ «Ilocobuem Kk CHull 11.16-76» maccus
AHH30TPOIIEH MO BOAONPOHHUAeMOCTH, eciH Ka(K¢) uin Ka(g) 60-
Jnee 1,5,

AHH30TpPONHIO MaccHBa IO BOJONPOHHIIAEMOCTH PEKOMEHAyeTcCHd
VUHTHIBATE CJAEAYIOUIHM 00pa3oM.

a) nyreM co3naHHs GHIHYECKHX Mojaesed (B 4YaCTHOCTH, AJA
HceaenoBaHHid MertogoM 3IIJIA), ya0BJETBOPAIOUIHX 3alaHHOMY
3HaueHHio Ka(q), ompeneseHHOMY MeTOAaMH HHXEHEPHOH reodH-
3HKH HJIH € TOMOUIBIO ONBITHO-(QHJIBTPAUHOHHEIX paboT B pPasHO-
OPHEHTHPOBAHHBIX CKBAaXHHAX H T. I.;

6) nopbllleHHeM pacyeTHoro 3HayeHuss g (nau Kg) ¢ yyetom
B3aUMHOH ODHEHTALMH OCH IJIOTHHBLL C 3aJleraHHeM NOpPOoA H CTPYK-
TYPHO-TOKTOHHYECKHMH OCOOEHHOCTAMH MaccuBa (puc. 19, 20):

oacy = 1 (8)

6. NMMPUMEPbI COCTABJIEHHA MOIXEJIEA BOILOIIPOHHUAEMOCTH

$dparmeHT MozenH sogonpoHuiaemoctd ocHoBaHus Hurypu I'acC

leocrpykrypHrasa cxema maccusa

Oco0eHHOCTH TreOoNOrHYeckKoro CTPOEHHS CKaJbHOr0O OCHOBaHHA
naoTHHEl Murypu I'2C, orpakeHHble Ha €ro reoCTPyKTYpPHOH CXeMe
B [JlJaHe W paspese (puc. 21, 22), cBoasarcs K cJaeayIOlLeMY.

PaccmMaTpuBaemMblH y4aCTOK pacnosaraercsi Ha IOXKHOM Kpblje
AHTHKJHHAJNbHOH CKJAAKH, CJO¥EHHOH H3BeCTHAKAMH H JIOJIOMH-
TaMH DappeMCKOro sipyca HHXKHEro MeJa, 3aJeralouliMH MOHOKJIH-
HaJMbHO NPH oOLIEeM nageHHH Ha IOro-BOCTOK, BHH3 IO TeUYeHHIO
peKH nox yraom Hb—65°. B oceBoH nNJAOCKOCTH aHTHKJHHAJNLHOA
CTPYKTYpBbl OTMeyaeTcsi HebOJbUIOK NeperHd ee NPOAOJbHOH YHAY-
JAUHH, OOYCJIOBHBILIHH pasjHyHe B IPOCTHPAHHH INJIACTOB HaA Ipa-
BOM H JeBoM Oeperax JOJIHHbI Ha BeJH4YHHY A0 10—105°

Tonula kapOoHaTHBIX NMOPOJA HMeEET SBHO BbIpaxKeHHOe pHTMHUYHO-
CJIOHCTOE CTpoeHHe, o0YyCJOBJIEHHOE 3aKOHOMEPHLIM, HO HECKOJILKO
HepaBHOMEDHLIM YepeaOBaHUEM IJacTOB pPa3/JIHYHOH MOUIHOCTH OT
0,1 no 2—5 M. Touswa nopox ywacrka OeJHTC Ha 6 nauek
(I-—VI), cMensmomux apyr apyra B HOpMaJIbHOH cTpaTurpadHue-
CKOH TNOCJIENOBATEeJbHOCTH. Kaxpnas H3 HHX COCTOHT H3 I1J1aCTOB
PA3HOH MOUIHOCTH, CTPYNNHUPOBAHHLIX B PUTMBI, XapDaKTepH3YIOLIH-
eCsl TOCTENeHHO HapacTalolUled MOUIHOCTBIO YepeAYIoLIHXCA IJa-
CTOB OT MHHHMYMa 10 MakcHMyMma. MOUIHOCTE DPHTMOB KoJebinercs
or 10—15 po 40—40 M. I'paHuUbl nayek ¢ MOLLHOCTBHIO, U3Mepse-
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POHHLLAeMOCTH MacCHBa OCHOBanid NAoTHHL CTPHIICKOro THApoyana

MODAa3aBeRKH:, 3HAYeHHSH Uy, KM/C, 6 — MHTEPBAJbl ONbITHLIX HarHeTaHHil BOAbLI B CKBAKHHDI,

H
3HayeHHA Ko3dPHIHeHTA GHALTPALHK Kq._, H YACALHOTO BORONOIJNOILEHHA q; 7 ~ H3ONHUHHH Y, A/MHH, 8 — YpoBeHb BOAb!,
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Pic 21 Teocrpykrypnas cxema yuacrka maoTHHbet HMurypun I'SC
2 — HOMEeD nadky J — rpalila MexKay InadkaMu

4 — HOMED pPHTMa 5§ — TOHKOCHOHKCTbie KapOoHatunle nopoabt (0 1.—.04 M)

6 — cpenlechoycThie KapGouatHsie fopoabl (04—10 M) 7 — TOJNCTOCNORCTLIE
Kap6ousaTHsle nopoasl ({0—20 M u 20 M) & -—raaBupll npasolepexKHblil
pa3jioM 9 — 30Ha apobGneuus nopos JO -— 3A0H1 TPEeWHHOBATOCTH B nNpefe€idax
OKOHTYpPEHHOro yHacrka /]l — TexTOMHYeCcKan TpewuHa (HOMepHAA) 12 —
HOMEepD TPeluMHEb J3 — pnarpaMmma po3a A — TPEIHHOBATOCTH B — T€K10

HHYECKHX pAa3PbIBHLIX RapyWwenuft a -— yrol H HanpaeaeHHe napeHuss O —
A3WMYT NPOCTHpPAUMS TPeWid HJAH TEKTOHH ICCKHX pPa3spbiBHLIX HapylueHufy

] — reonornueckKHfi HUAEKc
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Puc. 22, I'eoCcTpyKTYpHHH paspes no auHu A — B —C (K cxeMe 30HanbHO-O6JOYHOTO CTPOEHHS

Hurypu T'2C)

17

70

OCHOBAaHIA

] — reoJOoruYecKHfi HHJIEKC;, 2 — rpaHula MexxJYy naykaMH: J— FPAaBHLUA MEXAY pPHTMaMH, 4 — IpaBHIa MeXXAY CHOosIMH

pa3HORl MOINHOCTH; 5 -— HOMep HOAaYKH; 6 — HOMep PpHTMa, 7 — TJAaBHMA npaBobepexKBhill pPas3joM;

Y — KynucooOGpa3Hoe pPa3BRTHE TPelIHH, YCTAHOBJeHRHOoe: [0 — TO XKe,

npeanojaraeMoe;

I] — annwBHaJbLHBIE

8 — HOMEepHAasf TpeluHrBa;

OTJAOH{CHHUH.



MOH OT aecATkoB ao 100 M u Oonee, coBnapgaleT ¢ CpaHHLaAMI
HauOoJiee XapaKTepPHHIX PHUTMOBR (puc. 23).

BoijesieHHble B CBOAHOM pa3pese KapOboHATHOH ToaLLH (MOLL-
HocTh D00 M) 42 puTMa noapasaensiorcs Ha 6 THNOB B 3aBHUCHMO-
CTH OT COYeTaHHH NJAaCTOB B pa3pe3e PHTMOB:

I Tun — npeobaagator nnactel H <04 M, pexke H=0,4—1,0 M,

cpefHiiii o6beM 6s0KoB Vang =8 ams:
2 THN — npeobJaparT naactel H==0,4—1,0 M, pexe h<<0,4 M,

Vgns = 260 ILMS;
3 TUn — paBHoe coOoTHOWeRHe naactoB 1=04—1,0 M 4 A=1—

—2 M, T/-am;, —74() ,H,M3;

4 tun — npeobaanator naactel A=1—2 M, Vaps =2400 am?
O Tun — npeobaanaroT miaactel A > 0,4 M M 4acTH4YHO h = 2 —

— 3 M; Vans==7500 am?;
6 THn — npeobaanaloT naactel A = 2-—3 M, MNPHYEM TNJACTHI

h<0,4 M orcyrcrsytor, Vang =10 000 am3

OfHUM U3 TJIaBHBIX CTPYKTYPHBIX 3JeMEHTOB Ha y4acTKe IJ0o-
THHBI fIBJAeTCS mnpaBobepexxHblH B3Opoco-caBur (pasaom III no-
PANAKA), OTHOCALIHACA K QNEpPeHH0 peruoHanbHoro MHrHpuiuckoro
padaoma (Il nopsaka), pacnosoxxeHHoro B | KM 3anajHee naH-
HOTO yuyactka. IlpaBolepexHblili B3OpOCO-CABHT HMeeT cyOUIHpPOTHOE
NpOCTHPAHHE C MajeHHeM Ha tor noxg yraom 75—80° amnanryna
cMellegsHs B nuaHe 70—80 M H no BepTHKaau nopsaka 70—100 w,
AJHHa ero npesbiluaer | KM, MOUWLHOCTL 30HBL CMecTHTeNss 2—9 M.
JTOT pas3joM [A€JHT MacCHB OCHOBaHHS NNOTHHbI HA JABa CTDYK-
TYPHO-TEKTOHHUYECKHX OJq0Ka: I0KHbIH 6J0K A (npHNOAHATHIH) K Ce-
BepHbil OJIOK b (onyulenHblii). MeHee KpynHble TeKTOHHYECKHUE Ha-
pyweuns IV—VI nopsaakoB: MexdopMallHOHHble H MEXKIJaCTOBHIE
CPBIBHL H CABHIH no HanaacroBasuw (NeNe [1—20), a Takxe 1no-
JOTOHAKJOHHBIe 30Hbl yYalleHHBIX TpPEUIHH OTpPbiBA, Da3BHThIE KYy-
aucoobpaszno Mexay pHTMaMu nJjactoB, Ha ydacTKe BbljeJieHbl
O cHCTeM TpEeU[HH:

| — TpewHup cxoJsia, a3uMyt npoctupanun All=25—50° nane-
vue Ha OB, yron nagerug ¥YI[1=55—65°

2 — TpeuwlHHbl oTpelBa, All = 295—35°, nagenne na C3—CB,
YI1=50—80":

3 — TpeuiHHpl otpbiBa, All = 290—350°, nanenne na 103,
YIT=20—60°:

4 — tpewiint OoTpuia, All=20-—-90°, napenve una C—C3,
YI1=15—50°%

O — TpewtuHnl ckona, All=345—360°, namenne na CB, ¥YII =
= 50—65°:

6 — Tpewtnusl ckosa, AlIl=60—80° mnagenue na OB, VYII=
= 60—80°.

B 30Hax npHpaspuIBHOTO KJHBa)Xa TEKTOHHUECKHX HapyuIeHHH
TPeUIHHB BCE€X CHCTEM yuallleHbl, HCKaXKE€HbLI 10 CBOEMY 3aJieraHHuio
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Puc. 23. Hamenenne MOILHBOCTH NJACTOB H3BeCTHSKOB TI0 pa3Mepy B OCHOBaHHH TUIOTHHDI
Unrypu I'2C.



n MPHOTKPHITH. B 3THX 30HaX OTMeHYAIOTCA NPOUEcChl AOJOMHUTH3A-
IIHH B H3BECTHSKax H pPas3JoJOMHUYHBAHHA B [OJOMHTAX, CJel-
CTBHEM uyero sIBJISIeTCsl NMPHUCYTCTBHE B IOJIOCTAX TpelluH KapOoHar-
HOH M NOJIOMHTOBOH MYKM, 0COOCHHO CHJIBHO pa3BUTOH B 30HE nJja-
CTOBLIX cMelleHH#d u cpbiBoB NeNe [7—2(0 B 6GJioke A, BOMU3Y mnpa-
BoOepexHoro pasjoma. 30Ha ApoOJeHHst [10CJaeAHero JAOCTHraer
MoltiHocTH 17 M, a 30Ha onepeHusa — a0 100 M ¢ Ka><i0H CTOPOHBI.
30Ha ApobJeHHA TeKTOHHUeCcKMX HapyuweHuilt IV—VI nopaakos
HMmeet MowiHocTh 0,1—2,0 M. boabWHHCTBO MeXKPOPMAUHOHHBIX 1
MEXNJacTOBbIX cMelleHuit (62%) oTBeuacT KOHTAKTaM MaJOMOLL-
HblX (MeHee 0,4 M) H MOLIHLIX NAKETOB IJIAaCTOB COCEAHHX DHTMOB.

Bce 3TH 0COOGEHHOCTH TreOJIOTHYECKOro CTPOEHHS Ipeaonpeje-
JISIIOT 3aKOHOMEPHOCTII Pa3BHTHS MEJNKHX TEKTOHHYECKHX TpeLULHH,
ONnpeaesioOUlHX HEOAHOPOLHOCTb H AHH3OTPOIMHIO MacCHBa [0 BO-

JONPOHHLLIAEMOCTH.

CeyeHHe MacCHBa MOHOKJIMHAJIbHOH CTPYKTYpbl Ha JaHHOM pas-
pese umeer aAyroobpasHyio (opMy, NO3TOMy TIpPaHHUBI Nayexk 11Ja-
CTOB HA HEM }HMEOT NajeHue B CTOPOHY OOPTOB AOJNHHLL, BLIPHCOBLI-
Bas JIOXKHYIO aHTHKJ/HHAJb HECKOJbKO acCHMMETPpHUYHONH (OopMbl B
CBA3H C MNPOAOJbHON yHAyAsuHed (meperHO6OM IJ1acTOB) HOKHOIO
KpblJia AeHCTBHTEJIbHOII aHTHKJIHHA M.

HlocneaoBaATEAbUOCTL yueTa QCOOEHHOCTEH reoJIOrHYecKoro
CTPOEHHA MACCHBA MNPH COCTABJEHHH MOAEJAH BOJONPOHULAEMOCTH

[Ip cpaBHHTeNbHO OrpaHHUYEHHOM UMCJe OollpeleseHHit HHTep-
BaJIbHLIX 3HaudeHHMi BojonpouuuaeMoctd (300 3HayeHH) CTaTHCTH-
yeckafd o6paloTka 3THX AAHHBLIX C YUETOM reoMOP(ONOrHYeCcKHX M
00beMHBIX reHeTHUeCKUX 3JeMeHTOB MaccuBa (puc. 10) nokasana
CYILECTBEHHOe pa3JiMyHe BOJLONPOHHLAEMOCTH BOJIH3U IpaBobepeik-
HOro pa3joMma, B 30HAaX TEeKTOHHYeCKHUX HapyweHuu [V—VI nopsa-
KOB H DUTMOB PAa3HbIX THINOB. DTO pasjiHuHe AOCTHraer ABYX—Tpex
nopsiakos (puc. 24). llpn stom ob6paniaer Ha cchHs BHIMAHHE 3a-
METHOe CHHXKeHHEe BOAONDPOHHLAEMOCTH PHTMOB C MOLLIHBIMM niJa-
CTAMH H3BECTHSKOB [0 CPaBHEHHIO C PUTMaMH, CJOMEHHBIMH TOH-
KHMH MJacTaMH Tex »Ke [0opoj, OTMeuaeMoe [Jf BCeX IJyOHH OTbIT-
HbIX HMHTEDBAJIOB HArHeTaHHl. DTa 0CODeHHOCTh YKa3biBaeT Ha pas-
BHTHE TPCLIHHOBATOCTH B 30HaX KOHTAKTOB pPHTMOB, BhI3BaHHOC
CMEUIeHHAMH [0 HaJacTOBAaHHIO MOULHBIX M[JACTOB 1O Jlakeraw
TOHKHX TJ12CTOB.

[locsesnoBaTenbHOCTL,  MeTOANYECKHX  3TANOB  HHTeppeTallHil
MOXXHO NPOCAEAHTL HA YCTHIPEX BapuauTax OAHOro U TOrO Ke pas-
peda no ayre apouyHod njaotunusl MHrypu ['2C. 3TH BapuaHTh OT-
paxawT pa3jgHYyHYyI0 CTefleHb JeTaJbHOCTH y4era OCOOBeHHOCTeH
[€OJIOTHUYECKOIr 0 CTPOEHHS MacclBa H BJHSHHSA Ha NOPOALI TpoILec-
COB BbIBETPHBAHIA M Pasrpy3KH eCTEeCTBEHHbIX HaNpPsrKEeHHH,

Bapuaut I (puc. 25) yuuTbiBaeT npu HHTeprnpeTaluHd TOJABLKO
BJIHSAHHE MNpPOLLECCOB BLIBeTPHBAHHA H Pasrpy3kd Ha BOJOIPOHHUA-

ot



eMoc1b MaccuBa. HMurepnoasiuusi GaxkTHYECKHX 3HAYEHUH ¢ H CHSA-
ThiX ¢ rpadukoB g(h) (puc. 12, «maccuB B LeJOM») COCOOOM H30-
JUHHH C rpajauiiedl BeJiMyliHbl ¢ B OJIMH NOPSIAOK BbIsSIBHJIA pa3Bil-
THEe [IOJIOIOHAKJIOHHLIX 30H IOBbLIUIEHHOH BOAONPOHHUAEMOCTH, NPH-
MEDHO COTJIAaCHBIX ¢ penbedOM JAHEBHOH IMOBEPXHOCTH H YacTHYHO

a ) A 2)
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Puc. 24. CBsi3b BOAONPOHHUAEMOCTH (g) H3BECTHSAKOB OCHOBAHIIS
Murypu I'9C ¢ xapakTepHCTHKaMH HX CTPYWRTYPHI

@ — CBfI3k § ¢ Ccopep)aHHeM MAaJIOMOLLHBIX TJIACTOB H3BECTHAKAE B pPHTMHYHOR

toaue (B8 %), 6 —cBSi3b ¢ CO cpenHefl MOUIHOCTHIO TaAacToB pHTMa (0—2,0 Mm);

8 — ¢cgfiab g ¢ THonaMu (I—VI) putmon; & — pacuapepieneune suavyenuit g 8 %

[ — TeKTOHHUYECKHe HapYLIeHHS; 2 — MeJIKHe TpelllHbl H TEeKTOHHYECKHe Hapy-
ey, 3 — MeJIKHe TpeUlHHbl B MacCHBe, BHe TeKTOHHYECKHX 30H

COBNaaloUIHX ¢ MOJOrOHAKJOHHBIMH 30HaMH TpellHH  OTDPhLIBA
I'V cucremnl. [lonyueHUBLIH pa3pe3 XapaKTepeH IJIST 30HAJILHO-CJIO-
HCTBIX YIPOULEHHBIX MOJeJel BOAONPOHHMLAEMOCTH, HanbdoJee 4yacTo
BCTPeYalOUIHXCA B IIpaKTHKe HHXKEeHEPHO-reoJoruyeckorg 0o0O0CHO-
BAHUS [IPOEKTOB MJIOTHH Ha CKaJbHLIX OCHOBaHHSX.

Bapuaur Il (puc. 26) yuuteiBaer NnpH HHTePNnpeTaLUHH TOJbKO
IIOBLIILIEHHYIO BOILONPOHHUACMOCTh TEKTOHHUECKHMX HapYyIUeHH H
JUUlb YaCTHUYHO BJIMSAHHE NPOLECCOB BLIBETPHBAHHA H pasrpys3kH
nopox. IlosyuenHas npu cobMIOAGHHH NMPaBHJA HHTEDPNOJAUHNH CXeMa
BOJOMPOHHULUAEMOCTH SBHO NpOTHBOpeYHT BapuaHty 1. BBuay npe-
HMYUI€CTBeHHOro pasBHUTHS B AAHHOM MacCHBe TEKTOHHYECKHX CMe-
WEeHH{ [0 HaMJacTOBAHHIO, CBSI3aHHAA C HHMH MNOBBIIEHHAS BOJO-
npouxyaeMocTs ob6prHcoBana (B BIAC J3OJIHHA 3HAYeHHIl ¢) KOH-
TYPbl 3THX 30H, a TakKKe NMOJIOTOHAKJOHHBIX 30H YYaUleHHOH TpelUlH-
HoBatocTH [11—IV cucrem.

Bapuant HI (puc. 27) o6obumaer Bapuantel I u 1, orpawxas
OoJiee CJOXKHYIO KapTHHY HEOJHOPOJAHOCTH BOAOIPOHHLAEMOCTIL.
OnHoBpeMeHHO OH CBHAETeJbCTBYET O JOKaJbHbIX YCJAOMKHEHHSX

0o
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CKaJdbHOro MaccHBa. BapuarT 1 — HHTeplperauus ¢ yyeToM BJHAHHS NpO-

HeCCOB DA3rPY3KH H BHBCTPHBAHHA

ropB30HTH rkHxkHero Mmena (K), ussectHAkH (IV -—H) u jponoMutn (IV — 1): 2 — rpasuisl nadex:
3 — rpaBHON TOPHIOHTOB JOJIOMHTOB; 4 — ROHTYPH JOJOMHTH3aOHH; 5 - TEKTOHHYECKHe Hapyumenus V—VII popsiakos; 6 — THIBI DHTMOB MO MOILK-
V—VII

Puc. 250, ®parMeHT MolenH BOLONPOHHUAEMOCTH

1 ~— aHTOJOrO-CcTpaTREIrpadprUe.KHe XAauKH §H

7 — npaBobepexxHulil B36poco-caBdr 11l popsapka; & — TeKTOHHYEeCKHEe HapYlleHus NOPANKOB:

a-— Ne 8— MexdopManHOHBEIR cpwB V nopsaga; 6—1, 2, 5, 6, 9, 10, 11, 12, 15, 16, 17, 18, 19, 20 — casury no maacrtesanuw VI—VII nopsagn-

KOoB: 8 — 4, 7, 8a, 13, 14 — nONOroHaKJIOHRELE TEKTOHHYECKHEe CMeEI(eHHs IO TpemHsBe OTphBa VII popsanxa; 9 — nrrepsansn onpoGOBaBHA YroJb-
HrlX Boponoraomiesuf  (JA/MER); [0 — H30JHEHH  BOaCOnpomBnaeMocte (g — 0,01: 0,1: 1,0; 10; 100 n/MuEH),

BHOCTH TIJAacCTOB NOPOA;
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Puc. 26. ®parmedT moaend BORONPOHMIIAEMOCTH CKaJbHOrO MaccHBa. Bapuant 1] — uHTepnperauus c YUETOM BHISIBJCHHBIX
H3KICKaHHAMH TEKTOHHYECKHX HapyuleHHH NeNe 1—20,
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MOEJAH BOAONPOHHIAEMOCTH CKaJbHOrO MaccHBa  BapuasTt

I — g « 0,01 afmuy

2 —q=1001—1,0 afmuu, 3 — g = 10—100 a/mMun,

IV — cxemaTtusauus  aaa
H MOIEJbHHX HCCJIeOBAHHH (MHJIbTPAUHOHHOrO KOHTYpa NJIOTHHEI

4 — g > 100 a/mMuH

POCKTHPOBAHHUA



PHCYHKA H3OJHHHH ¢ BOJH3H CKBa)XHH ¢ AaHHBIMH OTBITHO-(PHJbLT-
palHOHHBIX pabor. Mexay CKBa*KHHAMH PHCYHOK H3O0JHHHH g
ynpouaercss B CBA3H C Te€M, UTO CPEARHE 3HauYeHHA ¢, CHATbHIE C
rpaukoB ¢g(h), eCTeCTBEHHO, HE OTpaxXalT JOKaJjbHble HEOLHO-
POAHOCTH PHMTMOB H3BeCTHAKOB. B cJaydae yuera rpatuul, 42 pHT-
MOB, BbiZleJICHHLIX NPH NOCAOHHLIM H3YYEHHWH CBOJAHOTO JHTOJOIO-
cTparurpadHueCcKOro paspesa, MOXHO AeTalNH3HpoBaTh 110 BOJO-
NDOHHLAEMOCTH TNPOCTPAHCTBO MEXAYy CKBAaX»XHHAMH, ONHpasicCh Ha
JeTaJbHYI0 TeoCTPYKTYpHy0 cxeMy. OQAHaKo, KakK HNpaBHJO, TaKasd
peTaJii3alms oKa3blBaeTcsd U3JHUIIHEH, a IJs NpaKTHUYECKHX 3ajau
MOJEJIHPOBAHHA U pacueToB MOKeT OblTb HCNOJb30BaH paspe3 BO-
AONPOHHLAEMOCTH C YKPYMHEHHBIMH 3JIeMEHTAaMH HEOJHOPOJHOCTH
(Bapuant IV, puc. 28). Ilpu cocrasienun 3storo BapuaHra oda3a-
TeJbHO yuacTHe, Hapsaly C HHXEeHepaMH-reoJloraMH, THAPOTEXHHKOB
H CHelHaJJUCTOB, NPOBOASALLHX 3KCIEpUMEHTaJsbHble (QHJILTPALLHOH-
Hble HCCJeJA0BaHHS METONOM MOJAEJHPOBAHHA.

$®parmMeHT MOAEJR BOAONPOHANAEMOCTH OCHOBAHHA NJOTHHDLI
CTpbticKoro ruapoyaana

[uapoysen npoektHpyercss Ha p. CTpuiii B 30He pa3Butus Kap-
MaTCKOro TeppHreHHoro GdJKlIa BepxXHeMeJoBoro Bo3dpacra. OcHO-
BaHHe THAPOy3Ja CJOXKEHO TMNepec/aHBalOUIHMHCA NeCYaHHKAMI H
apruJaJuMTaMH, B MeHblleHd CTENEeHH aJieBPOJHTAMH U I'pDaBeJIMTaMH,
IJis1 3TOro palioHa XapakTepHO pa3BHTHE TaK Ha3blBaeMblX CKHOO-
BEIX CTPYKTYPHBIX ¢opM, 0OYyCJOBJEHHBIX CHCTEMOHd B30OpOCOB H
Ha/BHIOB pa3HbIX MNOPALKOB M CONPSXKEHHLIX ¢ HUMH CcOpOCOB H
CABHroB. B paspesde ¢anwa BblAEASIOTCS TPH THNA nayek cJara-
IOLIUHX HX TIOPOA:

) ¢ npeobsapaHueM necYaHHKOB (cpefHHE 3HAuYeHlie ¢, B HH-
TepBaJie raybuH ot 5 go 100 m cHuxkaioresa ot 0,3 go 0,01 n/MHuH);

2) ¢ npeobnanaHHeM aprHAJIMTOB (COOTBETCTBYIOUIHE ¢, CHH-
)kawTtcea ot [,8 po 0,02 a/MuH);

3) ¢ NpHMEPHO PAaBHOMEDHbLIM UYepejOBaHHEM MecuaHi OB M ap-

TUJIJIHTOB (coorBeTCTBYIOUHE ¢, CHHXatoTesi  oT 5,0 1o
0,023 n/Mun).

B 30Hax TEKTOHHYECKHX HAPYLIEHHII H MEJKHX CKJajO0K BOJO-
MPOHHILAEMOCTL Tex Ke nopoa nosBbilwaercas Ha 1,0—1,5 mopsanka
BeJIHUHH, MIcXOoAsl M3 yCTAHOBJIEHHBIX 3aKOHOMEDHOCTEH H3MEeHEeHHd
BOAONPOHHILAEMOCTH € rayOHHOH H ONHpasich Ha CPaBHUTEJILHO He-
00Jibliioe YyHCJAO NOHHTEPBAaJAbHBIX HAarHeTaHH# BOAb! B CKBA4XHHDI

(okosio 140 onwviToB), 6L cOCTaBJEH pa3pe3 MO OCH NJOTHHBI B
noxKasatensix BojonponuHuaemoctun (pHc. 29). Ilpu cocraBJjeHHH
3TOr0 pa3pel3a HCIOJb30BaHbI TaKXKe JaHHble CEHCMOpa3BenKH, ITO-
3BOJIIIBLIHE pAaCYJEHHTb pas3pe3 Ha MNOA30HKI PAa3JyIHYHOI'O BJAHSAHHSA
BhIBETPHBAHIA H Pa3rpy3Kd NMOPOA B MacCCHBE.
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$dparmMerHtT MojaesH BOAONPOHULAEMOCTH OCHOBAHHA TMAOTHHLL
Kpachosapckon '3C

OcHoBanue naotHubl KpacHospckod I'OQC c/oXKeHO rpaHUTaMH
[JIyMHXHHCKOrO HHTDPY3HBHOrO KOMIIJIEKCA, BBITAHYTOrO B IUHPOT-
HOM HaNpaBJeHHH H NpPeACTaBJEHHOrO ABYMSA CTPYKTYPHLIMH pas-
HOBHJHOCTAMHY, PAa3J/HYaloOUIHMIICA 1O KPYyMHOCTH 3epHa. Menkosep-
HUCThIe TPaHITHl cJjJaraloT OOJbWYK YacTb OCHOBaHHA B pycae H
npaBobepekKHOM TNPHMBIKAHUY, CPEeAHE3ePHUCTHIE TPAHUTLI PA3BUTHI
B JIEBOH YacTH pycsa U JeBoOepeXXHOM INPHMBbIKABHI. [ paHuTH
IPpOPBAHBl CepHEH MarMaTHYECKHX 2KHJ B OCHOBHOM ceBepO-3amna-
HOrO NPOCTHPAHHA ¢ KpyThiM naneHuHeM. OHH NpelcTaBJeHbl HHb-
eKUHSAMH CHEHHTOB, BOI'€3HTOB H NOPGOUPHTOB. DOJBUIHHCTBO KOH-
TAKTOB JKHJIbHBIX TeJ ¢ BMEUIAKIIHUMH HX TPAHHUTaMH COPBaHbl TEK-
TOHUYECKUMH HApYLICHHSIMH pa3HbIX NOPAAKOB Thna cObpoco-cABI-
OB, OPUEHTHPOBAHHBIMH IIPHMEPHO NMapaJsijeNbHO XXHUJLHLBIM TeaaM.
Haubosee KpynHoe TekToHuuyeckoe Hapyuienne 1V nopsaka, nepe-
cexKawouiee JOJHHY p. EHHceH mox OCTPBIM YIJIOM K OCH IJIOTHHBI,
HMeHyeTcsl TIaBHOH TEKTOHHUECKOH 30HOH.

B MaccuBe OCHOBaHHS BBIZEJEHBL CJAEAVIOUIHE CTPYKTYPHO-NET-
POJIOTHYEeCKHE 3JIeMEeHTH:

. CITb MeJKO3epHHCTBIX IPAHHTOB BHE 30H BJUSAHHA TEKTOHH-
YECKHX HapYIIEHUH.

2. CIlb cpeane3sepHUCTBbIX FPaHHTOB BHE 30H BJHSHHS TEKTOHH-
YeCKHX HapVUWIEeHHH.

3. KOHTAKTHI KHJ nopPupuTa H CHEHHTA.

4. Yuactok Il — Mexay rnaBHOI FCKTOHHUYECKOH 30HON H Tpyn-
MOH NMOPPUPHTOBEIX XHJ.

D. 'maBHas TeKTOHHYecKass 30HA — NPHUPAa3PLIBHbIE KJAHBAX.

6. Yuactok Il MexXay rnaBHOH TEKTOHHUYECKOH 30HOH H CHEHH-
TOBOH KHJIOH.

7. ¥Yyactoxk 1V —Kro-zanagHas yacTh TPYINbl NMOPpHHUPUTOBLIX
KU,

8. YuyacTok | — ceBepo-BoCcTOUHEe CHEHHTOBOH XK HJHL.

CraTtuctHueckass ob6paborka rpadHKoB ¢(h) NPHMEHHTENLHO K
YKa3aHHLIM  THIIAaM  CTDPYKTYPHO-TIETPOJIOTHYECKHX  3JEMEHTOB
(puc. 12,0) cBHAETEJbLCTBYET O CHJILHOH BOAONPOHHLAEMOCTH rJjaB-
HOH TEKTOHMUECKOH 30HBI U KOHTAKTOB KHJ MOPOHUDHTOB, BOre3u-
TOB H 0cOOeHHO CHeHHUTOB. BJHSIHHE TEeKTOHWUECKHX HapyLIEeHHH H
XKHJABHBIX TeJ CKa3aJioCh H HAa NOBLIIUEHHOH BOAONPOBUIAEMOCTH
rpaHuTOB OOOMX BUAOB. Xapaktep Kpuswix g(h) (puc. 12,0) BbI-
IBUJI 3HAUHTEJbHYIO MOIUIHOCTH NMOA30HbE «D» — CHIBHOrO BJAHSIHUSA
pasrpy3ku 1 BbiBeTpuBaHUfA (nopsiaka 40—65 M), ¢ BOAONPOHHULA-
€MOCTbIO B HECATKH — COTHH JUTPOB B MHUHYTY Ha ydyacTKax rJaB-
HOH TeKTOHHUYECKOH 30HbI U CHEHHTOBOH KHUJbL. a5 OCTaJibHBIX 4a-
CTelf MaccHBa aJasa Tex ke raybuu (40—65 M) 3gauvenus g==1—
—10 n/mun; ray6xe (B udrepane 65—I100 M) —¢g=0,1—
I n/MuH.
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YKazaHHble 0COOEHHOCTH pacnpeaesieHHst BOLONPOHHIIAEMOCTH
norpe6oBasy NMPHMEHEHHA VIVIOTHAOWIEH LEeMEeHTaUHH OCHOBaHHA
Ha ryouHy a0 40 M, a B 30HE rJaBHOTO TEKTOHHYECKOro Hapylue-
HUST U IJyb6xKe.

MuTeprnperaudsi pe3yJbTaTOB ONBITHO-QUALTPALHOHHLIX pabor
BHISIBHJIA HAJHUHE MNPHOTKPBITBIX TPEWHH NJAaCTOBOH OTACALHOCTI
MOUTH Ha BCO raybuny paszseakn (po 100 M), npHueM B 30HE BJIIL-
SIHHA TJaBHOTO TEKTOHHUYeCKOro Hapyluennst Ha raybuse 30—40 m
sHauenna ¢==100—200 n/mun. 1lpu BCKpBITHII KOTJOBana obHapy-
YKCHB! [TOJIOTHE TPEUWIHHbl NJACTOBOH OTAEJLHOCTH C LUHPHHOH pac-
KpLITHS, H3MepsieMOi caHTuMetrpaml. B NoApycJoBOill 4yacTH [J0-
JUHBLI TaKHE NPHOTKPHLITbIE TpPELUlHHBl IJAaCTOBOH OTAEJNbHOCTH He-
DEAKO OKa3blBaJUCh XOPOLWIO NPOMBITBIMH OC3 3anoJiHlITeNAs1 B Blile
MeJIKOo3eMa, XapakTepHoro agast O0pTOB AOJHHHEL.

Xapaxtep ODOUJILTPALHOHHOHW HEOJAHOPOAHOCTH CKAaJbHOIO O"HO-
BaHuss Kpacuospckoi ['DC orpaXeH Ha paspese 10 OCH MJOTHHEI
(puc. 30). Ha 3TOM pPHCYHKE 3HAKOM «BN» OTMEUEHbl MXUJbl BOTe-
3HTOB M NOp¢GHUPHTOB, a 3HAKOM «C» — KHJa cHeHHUTa. JlaHHBI} pas-
pe3 noaTBepKaaeT TAYOOKOe 3ajeraHHe OTHOCHTENBLHOTO BO10-
yrnopa, ycJOBHO npuuuMaemoro no nzoannuun ¢g==0,01 a/mun, xo-
TOPLIL [pH peaniH30BAHHOU rayOuHe passeaku nopsaka 100 v s
psifle cJAydyaeB He JOCTHTHYT. DTO MOKAa3bLIBAeT, YTO MPOTHBO(HIbT-
palHOHHas UeMeHTauyouHasi 3aBeca Ha rJaybHHy nopsaaka 70 ™
HMeeT XapakKTep BHCSIUYEeH, XOTA, KaK MoKa3aJ OIbLIT 3KChJjayara-
nuy Kpacunospckonn I'9C, m saBJaAeTCca A0CTATOYHO 3(PQPEKTHBHOM.

[IpuBenexHble Bbllle ¢parMeHThl MojeJsiell BONONPOHHLUAEeMOCTI
CKaJibHbIX MAaCCHBOB KaK OCHOBAHHU IIJIOTHH HJJIIOCTPHDYIOT BO3-
MOXKHOCTL JOCTATOYHO NOAPOOHOH XAapaKTePHCTHKH HX (QHUAbTPAaL-
OHHOU HeoJHOpoRHOCTH. HeoBXoauMO OTMETHTb, YTO AJS HCCJIEeN0-
BAHUM Ha MOJeJfiX, HCIOJb3yeMbIX IMPH NPOEKTHPOBAHHH IOA3EM-
HOrO KOHTYpa MJAOTHH, TpeOyeTcsi He TOAbKO COCTABACHHUE NOAOOHBIX
Paspe3oB (Kak noONepedHblX, TaK H HOPOAOJbHBIX 1O OTHOLWUEHHNO K
NOJIMHE pPEeKH), HO 1 TOTOPH3OHTHBIC CPC3LI HA Pas3jHyHbLIX OTMET-
Kax. Ha ocHose 37X MaTepuanoB BO3IMOXKHO NOCTPOCHIIE IPOCTPan-
CTBEHHBIX (PH3HUECKHX MOJAeJeH BOJONPOHILAEMOCTH, OXBaTbiBalo-
HIKX B MNJaHe HE TOJbKO OCHOBaHUe, HO H 064acTh OO0NOAHOIN
GuAbTpauyui B 6O0pPTaxX AOJHHBI PeKll.

[loMuMo npHBeZeHHBIX Bbillie pa3pe3oB BOAONPOHIILAEMOCTIH,
npumepsl pasanudbix noaxonos (CAO I'maponpoexra n BHHKWI a)
K cxeMarnszauun aJsi ofHOro H Toro e obwekra (Happaxckas
I'9C), paspesnl y cpe3nl BOAONPOHHUACMOCTH CKaJbHBIX OCHOB!HIII]
(Casino-Ulymenckas I'9C 1 KoHcTaHTHHOBCKINT THAPOY3€Ja) HUPH-
Beacunl B llpuaoxkenun 3, rae obcy»<aaioTcst BOMNPOCH O MyTHAX CO-
CPEAOTOYCHHON (QHJAbTPAULK H 30HAX BO3MOXKHOH cyd¢osnu.
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nmPHJ O)JX)XEHHIA

ITpunroocenune 1

YCJIOBHA &UJDBTPAUHU B CKAJIbHbIX MACCHBAX

JIBHXEeHHe NMOA3eMHLIX BOJ B CKaJbHBIX MAacCHBAX

DOUAbBTPALHOHHBIMH HCCAEMOBAHHAMH CKaJlbHbIX MACCHBOB ycCTa-
HoBJsieHO [36, 51, 06 u aAp.] caenyroulee:

~— B OOJIbIIHHCTBE cJyyaeB (HJAbTpAlUHsA B TPEUIMHOBATHIX
ChaJBbHBIX MACCHBAaX COOTBETCTBYET JIAMHHApPHOMY pEeXKHMY;

~— B 34aBHCHMOCTH OT reOMeTpHH NPOCTPAHCTBEHHOH CETH Tpe-
H{HH, (IEePOXOBATOCTH HX CTEHOK W OT HACHCTBYIOUIErC HAIOPHOro
rpaanenTa BCTPEYAlOTCA chaydyal TypOYJNEHTHOIO pexKuMa;

— KPHTHYECKHH HaAmnOpHBIH rpagHeHT, NPH KOTOPOM NPOHCXOAUT
H3MeHeHHe peXHMa MNOTOKa B CKaJbHbIX MNOPOAAx, ONpPeAessieTCA
dopMmyson (1.3);

— [OJI7 OUEHKH BJHIHHS LIEPOXOBATOCTH CTEHOK TpellHH HAa
FHAPaBJHUYECKOE CONPOTHBJIEHHE PEKOMEHAYETCS HCNOJb30BaTh JBa
napaMmerpa (A u B), COOTBETCTBEHHO AJIA JI@AMHHApHOro u Typoy-
JIEHTHOTrO peXHuMOB (HJbTpaluu (tada. 1-1).

Tabauya 1-1
KnaccHgHKanHsa TPEWHH MO CTENEHH LUEPOXOBATOCTH HX CTEHOK [51]
Mopdoaorit- FHApaBAKYECKHE TTapaMeTphl
HeCKHH e POXOBATOCTH, CM
XapahTepHcTHKE HIEPOX0BATOCTH napamMerp
lepoxoBa- -
TOCTH A B
[TpakTUYeCKH T[JafKHe CTeHKH 1,004 0,02 0,03
Manass u1epoxoBaTOCTh 1,004—1,02 | 0,02—0,1 0,03—0,068
[ToHHXeHHaa 1WepPOXOBATOCTD 1,02—1,05 0,1—0,25 [0,068—0,42
CpeaHss 1WepOX0OBATOCTD 1,00—1,1 0,25—0,5 0,42—1,7
[loBHILIEHHAs UIEPOXOBATOCTh 1,1—-1,2 | 0,5-10 1,7—6,8
BriCokas 1IepOXOBaTOCTh SoJee 1,2 6onee 1,0 6osee 6,8

'HaApaBaAHYeCKHE CONMPOTHBAEGHHSA YCTAHOBHBLIEMYCA ABHIKEHHIO BOMLI
B TpeliunnHax (no B. H. )XXunaenkony)

Ha OCHOBAHHH rpaflieHT-CKOPOCTHBIX XapaKTepUCTHK
(pHc. 1-1), monyyeHHBIX NpH H3Y4YeHHH npolecca HHABTPALUHH BOMLLI
B TpelHHax ¢ pPas3JIHYHbIM pacKpbiTHEM O H pPAIHOH LIEPOXOBA-
TOCTbIO HX CTEHOK, YCTAHOBJIEHO, YTO CpPE€JHHE CKOPOCTH ABHXKEHHUS
BOJbl B TPELUHHAaX
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NPH JAMHHAPHOM pexXHMe

_ Jg??
O I ARy (1.1)
NpH 1ypOyJIEHTHOM pexXiume
— /&Y
v, =10/ 24 (1.2)

BakHenllern oco0eHHOCTLIO npouecca GHALTPAUHY BOJB B TPELLH-
HaX $IBJSIETCA TO, YTO NPH BO3pacTaHi{ rpajHeHTa Hanopa cBepx
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Qs J4 68Q0I234 6841 27 468[0234 6810234680 v
(HGPATNG COuXNenus Joder & mpoelyune, er/e

Puc. [-1. TpanHeHT-CKOPOCTHBIE XapaKTePHCTHKH TMOTOKZ BO/!
B TpelIHHAaX ¢ UIEPOXOBATHIMH cTeHkaMu (o6pasely H3 6eToHa HA
FpaHHTHOM webHe KpymHOCThio 15—20 mun), npu A = [, cM H

B =8, cm. Temneparypa Boast 20°C (no B. H. )iuaeukosy)

TdK HA3bIBAEMOrO «KPDHTHYECKOI0» €ro 3HauyeHls JNaAMHHapHbIH pe-
KHM CPaBHHTEJbHO OBICTPO CMeHseTcss TYpOYJEHTHBLIM. Boipaxe-
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HHA KPHTHUECKHX rpajaileHTa Hanopa H CKOPOCTH TeYeHHH BOLLI B
TPEULHHE CJeNYIOLIHE:

_ e ¥ (L4 Af)s
i = 144104 2 Lo (1.3)
_10.13 1 _1+AD 1.4

M3 (1.3) caeayer, uTo npu yBeJHYEHHH PACKPbLITHA OUYCHb TOHKHX
TPEILHH, AJs KOTOpbIX napamerpbl A U B MHOro d6ogapiie O, KPHTH-
YECKHH rpajHeHT ObICTPO yMeHpUlAeTCsl, NPaKTHYeCKH ODpaTHO IIpo-
NOPUHOHANBHO YETBEPTOH CTeNeHH pacKpLiTHS Tpeutiinl. COOTBET-
CTBEHHO, KpHTHUYeCcKoe 4yHcJIo PeAHoMbACA

_ Uxpd ged . (I + A/d)
Re, = 5 = 34 (1 L Af%) Jyp = 600 Vi BT (1.5)

XapakTep u3MeHeHusi Rex B 3aBHCHMOCTH OT THAPaBJHUECKOro fa-
paMerpa 1IepoxoBaTocTH A mno-
Re Ka3aH Ha pHC. -2,

ﬁmj ] I'uapaBanyeckKkue  napamer-
8 ol | pbl A W B Tpeuliybl MOXHO
S i OfipefeJiiTh N0 JABYM TOUYKAM Ha
1% l FPaaHEHT-CKOPOCTHOH XapakKTe-
Q ‘W o DHCTHKE!
A B 00/1aCTH JaMHHApHOTrO pe-
§ 2 - S . XKHMa
S W \\1 A N B A=L20 5
E \ O =y 12v v,
S \ 0= O5cu
N A — (€2 2 1)s, (16
25— B SR
g 94+ 08 12 ;‘5 A ca B ob6mnactu TYpOYJEHTHOTO

JUGDOLTUYECKUL 1a0aMEmD W EDD - pexumMa.
ACOZ/T0C72 CTIEHON /TI0eLy L/ T
T
T

Puc 1-2 T'pagHkH H3IMCHCHHA KPH-
THUeCKOro vyucaa PeiiHoabaa 1oT1o-

Ka BOAbl B TpellHHe B 33aBHCHMOCTH — 100g Jr 18 (1.7)
OT THAPAaBJHYECKOrO napameTpa lle- U

POXOBATOCTH €€ CTEHOK (npH fp =
=20°C) (mo B. H JRuacukosy) B 3akapcTOBaHHBIX NOPOAAX

TypOyJIeHTHOE JBHXKEHHEe YacTo
pa3BHBaeTcs nNpH HeboJbLIHX rpafgHeHTax Hanopa. Uasg cBOOGOIMBIX

MOTOKOB BOAbI H BOJH3H MNOAOLLIBLI 30Hbl a3palliy 3aKapCTOBAHHBIX
NOPOA H AJSA «MNOABeUIeHHbIX» 3aKApPCTOBAHHBLIX TFOPH3OHTOB Xapak-
TepHO TypOyJeHTHOE ABIDKEHIe

B CcKaJbHbIX TPEUIHHOBATBLIX NMOPOJAax C TPeulHHaMH pas3JyiHyHOro
DACKPBITHA I NPOBOANMOCTH nepexoi OT JaMHHApHOro peHMa K
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TypOyJeHTHOMY INOCTeNneHHHH, Tak Kak TypOyJIeHTHOe ABHXKEHHE
pa3BHBAeTCs cHayaJjsa B TpewHHax ¢ OOJbIINM PACKDBITHEM.

Y nopoa ¢ OAMHAKOBBIMHM NapaMmeTpaMH TpeUiHH Inepexox OT
OJHOI0 pexkuMa K Apyromy Moxer ObITh pe3kKHM 0e3 BbipaKeHHOH
MpOMEXyTOYHOH 3aBHCHMOCTH. B npupoae nonobHble IOPOAH
BCTpeualoTca peako. K HUM MOryTt OBITb OTHECEHBl HEKOTOpbIe OC-
HOBHBHle 3bdVy3UBLI yeTBEPTHYHOrO BO3pacra, 6a3ajbThl M 3akap-
CTOBaHHbIE TOPOAbl C HE3anoOJIHeHHHIMH KapCTOBBIMM KaHaJaMi.

Ycnosusi cyddo3un pbIX0ro K, CBA3HOrO 3aNOJHHTENSA
NoJaoCcTed TPEMHBH ¥ Kapcra

EcrecTBeHHblf HJAH npeoOpa3oBaHHLIM B pe3ynabTaTe CTPOH-
TeJbCTBA (QUABTPAILMOHHLIA [OTOK, BO3JAEHCTBYA Ha 3alOJIHHTEJb
TPpelWUH HJH APYruUX NYCTOT, MOXKeT, C OAHOH CTOPOHBI, Pa3MBITh,
pacTBOPHTL, BBIHECTH €ro Ha NOBEPXHOCTb HJHU NepepacnpenesUTh
B TPEILHHOBATONH cpene MmaccuBa. C APYrod CTOPOHBI, He3aNOJHEeH-
HBIE TIOJIOCTH MOTYT OBIThH 3aKOJbMATHPOBAHLI IIPUBHECEHHBIM H3BHE
MeCYaHO-TJIMHHCTBIM MAaTepuasJioM HAH «3aJeUYeHbl» BbLIMABUIHMH U3
pacTBOpa MHHEPaAJVIbHbIMH HOBOOOPA303AHUAMH.

CJ/lelCTBHEM TNEPEUHCJEHHLIX B3aHMONPOTHBOMNOJOMHBIX NpoLec-
COB — CcyhOHO3HH U KOJIbMATAUHH, pPacTBOPEHUHA W BLINAJEHHS H3
PacTBOPOB 0CaAKOB, B CKaJbHBIX MacCHBaX MOryT OLIThb CYLIECTBEH-
Hble H3MeHeHHs] YCJOBHH (duabTpauuu. B 3ToM nanaHe ocoOeHHO
OoJsiblloe 3HaYeHUe uMeerT cypdo3usg PHXJIOro H CBSI3HOrO MHHEDAJb-
HOrO 3aNoJHUTeNs TPeUlHH, NMOCKOJbKY 35TOT [1pPOLeCC, B OTJHUHE
OT PACTBOPEHHS, MOXKET NPOUCXOAHTb AOBOJIBHO OBICTPO.

YCJOBHA BO3HHUKHOBeHHSI cy(d¢o3uH onpenensioTcss HaJHyHeM
COOTBETCTBYIOIIHX (HUIUKO-MEeXaHHUECKHX, XMUMHUECKHX H THAPAaB-
IHueckux ¢axtopos. K nepBbIM H3 HHX OTHOCATCH (PH3UKO-MeXa-
HHYECKHE M XMMHYECKHe CBOHCTBA 3aNOJHHTeJell, KOTopbie BO MHO-
'OM 3aBHCAT OT TeHe3Wca MaTepuaJa, 3aloJHAIILero TPEeWHHbl U
ApYrue NmyCcTOTHI.

tbmmrpauuUHHO-npnwocmme THNB! 3aTONHUTEJeH
H B3aHUMOCBA3LB HX C I'eHe3HCOM
H NPpYI'HMH NPUPOAHBIMH KOMIOOHEHTAMH

Co6cTBEHHO MHHepaJsbHbIH 3aMoJIHHTEeNb C TOYKH 3pEHUS BORO-
YCTOHUYBOCTH H (DHJILTPALHOHHON NPOYHOCTH MOXKHO Da3lesHTE Ha
ABE OCHOBHBIE I'DYIINLL.

. Sanonnuresnb, UEMeHTHPYIOUWIHA NOPOAY HACTOJNbLKO, UYTO
MpaKTHYECKH TpeWlHHa 3aJieuHBaeTCd IOJHOCTBIO pPaBHONDPOUYHBIM
MaTepuasoM. JIpHMepoM TakKoro 3aNOJIHHTEJIS ABJSIOTCSA KHJIbl Mar-
MOTHUECKHX NOPOJA, IeTMaTHTOBbLIe, AllJIHTOBble H T. H. B JIOOBIX
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BMELIAWWHX HX NopoAax, MeTacoMaTHUYeCKHe XHJbHbIE 00pa3oBa-
HHS, HanpHuMep, KaJbUHUTOBLIE »KHJIbl B H3BEeCTHAKAX H T. II.

2. 3anoJiHHTeAb, He UEeMEeHTHPYIOUIHHA NOpPOAYy B 30HE TpPEUlHH.
K TakuM 3aNOJIHUTeJAM OTHOCATCH HEKOTOPLle MOPOALI TEKTOHHYE-
CKOro T[MPOUCXOXKAEHHA, KOPOYKH pasHbiX MHHEpPAJNOB-NPOAYKTOB
BbIBETPHBAHHUS THOA JKeJe3HCTbiX H MapraHuUeBblX COEJHHEHHUH,
MIPUBHECEHHBIH DBIXJIBIK MaTepHaJd aJJlBHAJNLHO-AENIOBHAJNBHOTO
HJAH aJIJIIOBHAJABHOILO IMPOHCXOXKAEHHA, KOTOPbII B pPa3HOH CTEleHH
3aKynOpHUBAET II0JIOCTH OTKPBITLIX TpPEUIHH, B TOH HJH HHOH Mepe

PenATCTBYS ABHKEHHIO O HHM BOJBI.
PacnpocTpaneHde OTHEJNbHBIX THNOB 3aNOJIHHTENEH HaxOJHTCH

B 34aBHCHMOCTH OT UEJIOro psaa reoJOrdyecKHx, reoMop@oJioruue-
CKHX, FHADPOreoJIOrHyecKux M KaumaTtnueckux ¢axropos. B radn. -2
COCTaBJE€HHOH Ha TreHeTHUYEeCKOH OCHOBe, 3aNOJHHTEJH TpPEUHH H

KapCTOBBLIX NOJOCTEH KJACCHPUUHPOBAHBI N0 HX (GUHABTPALHOHHOH

TPOYHOCTH.

C 3TOH TOYKH 3peHHA CcpeaH LEeMEeHTHPVIOUIMX 3alloJHHTeJeH
BRIAEJAIOTCA CHJAbHO- H cJabOOBOAOPACTBOPHMEIE, BOAOHEPACTBOPH-
Mble M TEPMOHEYCTOHUHBBIE, a HelUueMeHTHpYIOUIHe paccMaTpHBa-
IOTCSI KaK NOTEHUMHAJbHO CHOOCODOHBIE K MeXaHHuyecKon cydho3Hu.
Ilanee nauboJjiee yacTo BCTpeYaeMble reHETHUYECKHE pPa3HOCTH 3a-
[IOJIHHTEJIEH TPYNNUPYIOTCA B npelenax BblJEJNEHHBLIX THIOB, YKa-
3bIBalOTCH HaubOMee pacnpoCTpaHeHHble COCTaBbl TOPOJA, CTENEeHb
OAHOPOJIHOCTH, OTPAarXKalOTCA B3aHMOCBA3H ¢ 30HAJAbHO-OJOUYHBIM
CTPOEHHeM MacCHBa, 30HaMH BHIBETPHBAHHA, TreoMopdoJioruet,
KJIHMATOM W THAPOTEOJOTHUECKUMU YCJIOBHAMU [IpUBOAHTCH Kaue-
CTBEHHasd oueHKa cyd(dHO3nOHHOH yCTOHUHBOCTH.

Ilna oUueHKH (PHALTPAUHOHHOH INPOYHOCTH MaTepHaJsa NpPaKTH-
yeckoe 3HaueHHe HMeeT rpyrnna noTeHUHaNSbHO CYM(MO3IHOHHLIX He-
LeMEHTHPYIOUIHX MOPOAY 3anoaHuTtesied. Jljasg HUX XxapaxTepHbl clie-
AYIOILHEe B3aHMOCBSI3H C Pas3JAHUYHBIMH MNPHPOAHBIMH YCJOBHSIMH H
CTpOEHHEM CKAaAbHbIX MAacCHBOB.

B3aumocBsA3H ¢ 30HAJbLHO-OJIOYHBIM CTPOEHHEM, BhIpaXalo-
IIIHUMCS B INPEHMYILUECTBEHHOM pPAa3BHTHH 3THX 3aMOJHUTeJIeH B 30-
Hax TEeKTOHHYECKHX HapyuleHiiil H B MeHbUIeH CTEeNeHH B MeJKUX
TpelUlHHax B 3aBHCHMOCTH OT CTEeNeHH DPAaCKPBLITHA MOJIOCTEH B I10/-
30HAX pa3rpy3KH eCTECTBEHHbIX HaNpsXKeHHH H (PH3HKO-XHMHYe-
CKOro BbIBETPHBaHHA. KoJsbMmaTaX TpEUIHH HMEET MECTO B OCHOB-
HOM B nol3oHax A u. b, B MeHbluel CTeneHH — B T0A30HEe B #
MPpaKTHYECKH OTCYTCTBYET B YCJOBHO COXPAHHBLIX MOPOJax NMOA30HBI
I'. B 30HaX TEKTOHHYECKHX HapyLIeHHH KOJbMAaTa)K NOA30H CMECTH-
TeJIT NepeTepThIM MaTepHaJoOM NPOAOJXKaeTred H B noasoHe I, Tak
KaK €ero pas3BHTHe OrpaHHYHBaeTCss pa3MepaMH CaMoOro TeKTOHHYe-

CKOTO HapylleHHs.

B3auMocBs3n ¢ reomMop@oJsorueli Buipa)kaloTci B Xapakrepe
PAacmpOCTPAHEHHS Pa3JHUYHLIX TI'eHeTHYEeCKHMX THIIOB NPHBHECEHHBIX
H3BHE PLIXJIbIX H CBA3HLIX TPYHTOB 3alOJIHHTEJEH NPEeHMYLIEeCTBEH-
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HO K COOTBETCTBVIOLLHM 3sJeMeHTaM peJsibeda. Tak, AeNIOBHH MpH-
ypOUeH K CKJOHaM, aJJIlOBHH — K pycJjaM DeK H TeppacaM AOJIHH,
3JI0BUN — K BoJOpasjesaM, UOKOJbHbIM TeppacaM M IOJOIHM
CKJIOHaM, MpoJiloBHaJ/JbHblE 3amnOJiHUTeNH CBsS3aHbl ¢ KOHyCaMH
BLIHOCA [OPHBIX PeK Ha paBHMUHAX nNpearopHd H T. m. IIpuypouel-
HOCTH 30JIOBBIX 3anoJiHuTesled K ¢opMam pesbeda He HabJona-
eTCcH, TaK KaK OHM, pacceuBasCb B BO3Lyxe, paclIpOoCTpaHAIOTCA IO
CYLLeCTBY IMOBCEMECTHO.

[IpoHuKHOBeHHE 3anOJHHTEeJNEeH pa3HOro reHe3Hnca, ITOCTENEeHHO
BMbiBAeMBbIX aTMOC(pEepHbIMH BOJAMH MO TpPEUlHHaAM, OTMeyaercsi Ha
AOBOJIbHO 3HAYHTEJbHYIO TIJay0HHY H HEpeAKOo BCTpeHaercss H IMOA
PyCJaMH pekK.

B3auMOCBA3H reHe3uca 3anoJIHUTEJI€H C APEBHHMH H COBDeMeH-
HbIMH KJHMAaTHYECKHMH [OACAMH BbIPAXAaIOTCA A0CTATOYHO YETKO
JJis1 HEKOTOPBIX M3 HHX (TalbJj. 1-2).

B3auMOCBsA3H ¢ THAPOreoJOrHYeCKHMH YCJAOBHSIMM OUYEHb CJOMK-
Hbl H BhLipaXalOTCs B NEpeHOCe BCeX BHAOB LEMEHTHDYVIOILHX H He-
HEMEeHTHPYIOWHKX INOPOAY 3anoJHHTEe eH, OCOOEHHO TJAHHHCTHIX ua-
CTHL,, 1O BOAONPOBOASALIUM TpellHHAM NOA3€MHbBIMH BOJAMH B BHJE
B3Becel H pacTBOpPOB, HelleMeHTHpylOUiHe NOPOAy 3alOJHHTENH
pacnpocTpaHeHpl NPEMMYUIeCTBEHHO B 30He ajpauuH, B MeHbllef
CTerneHd B 30He KoJyseOaHHH 3epKaJid 'PYHTOBLIX BOJA H elle MeHblue
B 30He IOJIHOrO BOJOHACHILIEHHUS.

B3auMocBsi3y ¢ BOAONPOHHLZEMOCTbIO TaKKe HEeCOMHEHHB! W
CJIOKHLI B pe3yJ/bTraTe MHOrooOpasHs ycJOBHH BBIMBIBA Y BBIHOCA
MaTtepHaJa, KOTOPble 4acTO NPHHHMAIOT XapakTep HepaBHOMEDHOH
MHUIpAlMi MeEJKHX 4YaCTHL, IepeHOCHUMBIX, a MEeCTaMH aKKYMYVJH-
pyeMblx GHJABTPAUHOHHBIMH TOTOKAaMH pa3HbIX pPeXHMOB — TypOy-
JJEHTHBIM HMJH JaMHHapHbIM. CnocoOHOCTL K CYDPO3HH HelleMeHTH-
PYIOLLUX NOPOAY 3anoJiHuTeJeH B o0lleM YCHJAHBAaeTCs C IOBbIlIe-
HHEM BOJOIPOHHIAEMOCTH CKaJbHbLIX NOPOL H CTelneHH ¢GUJbrpa-
IIHOHHOH HEOJHOPOAHOCTH MacCHBa H CAMOro 3anoOJIHHTeJds H oMnpe-
LesifeTcss MeCTHBIMH I'pagueHTaMH K CKODOCTIAMH (dHAbTpAIHH, &
TaKXKe pPeXUMOM (QHJIbTPALHOHHOrO I10TOKa, OCOOEHHO B MECTax,
[Ae TOJIOCTH TPEUWHH H KapCTOBHE IOJIOCTH 3anoJHeHbl PBLIXJBIM
MaTepHaJOoM JHLIb YacTHYHO. B ob0JacTtax pa3BHTHA MOUIHOH MHO-
rojieTHeH Mep3JioThl, A0 00pa30BaHHsA IOCJAEeIHEH, yCNOBHS Paclpo-
CTPAHEHHSA HEUeMEeHTHDPVYIOWEero INOpoAYy 3aloJiHuTeJs, a TakKxKe
OXapaKTepU30BaHHble BbIUE B3aWMOCBSI3M aHAJOTHUHLI BLILIEH3JI0-
’KeHHpIM., Ob6pasopaHue H (opMa BLINOJHEHHS TPELHH JAbAOM B
YCJAOBUAX CE30HHOH HJH MHOrOJIeTHeH MepP3JIOThl YCJJAO0XKHAET HJIH
npexkpaitaer ¢puapTpanuio BoAabl. ONHAKO B Cjyuyae CTPOHTEJbLCTBA
NOANOPHBLIX THAPOTEXHHUYECKHX COOPYXKEHHH IO CXeMe OTTauBaHMs
BOIIPOCKH! OHEHKH BO3MOXKHOCTH CYPPO3MH MHHEPaJbHOIO HeleMEH-
THPYIOULErO NOPOAY 3aNOJHHTENAS MOTYT H JOJMKHLL DPacCMaTpH-
BaTbCA MO TOH »Ke CHCTeMe, UTO U B DaiHoHaX, cBOOOAHBIX OT MHO-
FONIETHEH MepP3JIOTHI.
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Takum o6pa3oM, H3yueHHe MPOHCXOXKAEHUS 3anoJIHUTeJed I0-
JIOCTEH TpeUlMH ¥ 3HaHHE MX B3AUMOCBA3EH ¢ KOMIJEKCOM MNMPHPOA-
HbIX YCJIOBHH AT OCHOBY JAJIf KOJIMUYECTBEHHOIO U3YUYEHHA OOLIHX H
YAaCTHBIX MNPH3HAKOB CYPPO3HOHHOCTH 3alNOJHHTEJEH TpPelHH H
APYCHX OYCTOT B CKaJBHLIX MaCCHBAaX.

OcHOBHbie BUAbLI MeXAHHYECKOH CY(O3UH H KPHUTEPHH OLEHKH
bHABTPALMOHHON NPOYHOCLTH 3AA0NHHTENEH NOJAOCTEH H TPEUWHH

GakTopbl, BJAHAIOUIHE HA BO3HHKHOBeHHE CY(DPO3HH, MHOroos-
pasiibl. OaHAKo ee pa3BHTHC npeaycmarTpiBaeT ABa o0fizaTesbHbIX
HEOTBEMJIEMbIX VCJAOBHUA: Hanauune (QuabTPAllMH H MaTepuaJta, KO-
TOPBIH  MOXET  IOABeprarnc
soiHocy.  [lostoMy  rnaBHBIMH
(akTopamHu, BJHAIOLHMH Ha
nporpecc cyp@po3un, SIBJASAIOTCH:
TPEIWHHOBATOCTb, KAaBEPHOBHOCTD
H apyras nyCcroTHOCTb, a HMEH-
HO 4acToTa TpELIHH, WHPHHA H
NPOTSAXKEHHOCTL KX THOJOCTEH,
Pa3BeTBJ/IEHHOCTb, MOPQOJOrHs
CTEHOK TpECUIHH, CTeNeHb HX
3aN0OJIHEHHA H T. I, a TakKxXe
X NMPOCTPAHCTBEHHOE pac-
[10JICKEHHE 1o OTHOUIEHHIO
K (QHJABTPALHOHHOMY  NOTOKY.
BiaugaHHe MNEPEeYHCJEHHBIX OCO-
OEHHOCTEN ¥ HapaMeTpoB Tpe-
IHHOBATOCTH Ha pasBHUTHE
CYM®O3HI CKa3biBAETCHA HE He-
MOCPeLCTBEHHO, a uYepe3 (QUJbT-
palHOHHbIE H THAPABJHYECKHE
napaMeTphl.

B uenoM, naubonee QnacHbI-
MH B CY(P(PO3HOHHOM  OTHOLIE-

BHAOB  MexaHHYeckKoH cydpo3HH B

CKanbuuX Maccusax (no B, H. unmey- [PEULHHDL DACKDBITHIC B LE3Y/Ib-
KOBY) TaTe INpPOLECCOB pAasrpyskH H

BbIBETPHBAHHUA, OPHOHTHPOBAH-
Hble 110 TEeUEHHIO PEeKH HJH MOJ OCTPLIM YIJIOM K HCMY, NPOXOAS-
liHe B CKaJLHOM OCHOBaHHH H3 BepxHero Obeda IMJOTHHB B
HHXXHHH.

Haubosnee obocHoBanuoil Kaaccudukaluyueii BHIAOB MexaHHye-
CKOH CcYDPO3HH B 3aNOJHHTENAX TPeLHH U KapcTOBBIX MNYCIOT
CKaJibHbIX MaccHBOB siBaseTcsi kaaccudukauua B. H. JKuaenkosa
120, 56]. B 3aBucumocTH 0T HanpasJeHHs (QHALTPALHOHHOrO NO-
TOKa MO OTHOLUEHHIO K HANpaBJEHHIO TPEUHH BLIAECAAIOTCS 6 BHAOB

cyddosuu (puc. 1-3).
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Cxema [—cnyualt nposiBjeHuss BHYTpPEHHeH cy(P@PO3HH B Ma-
tepuaje APoOJeHHd, 3anoNHAOlIeM TeKTOHHYECKOE HapylleHue B
CKaJbhHOM MACCHBe, NPU HanpaBJeHHH QHIbTPALLHOHHOIC MOTOKA MO-
nepeK NpOCTHPAHHA 3TOro HapyLIeHHS.

Cxema [l —T10 XKe, HO NpH HanpasJeHUH QHIAbLTPaAUUOHHOrO IO-
TOKa BAOJIbL HapyUleHHs.

Cxema Il — caydafi BHelWiHeH cyddo3HH MENAKO3EpHUCTOrO 3a-
NOJIHHTENA TPEeUMHbl B BHAE NMOBEPXHOCTHOTO €ro pa3MbiBa (QUILT-
pallHOHHBIM TOTOKOM B OTKDBITOH LUEJH MEXAY INOBEPXHOCTHIO 3a-
MOJIHUTEJS M CTeHKOH BMellawuel TpewuHsl (HalnpHMmep, ciydai
pazMbiBa 3anoJiHWTENR TPelHHbl 6OPTOBOrO OTHOpA).

Cxema [V — ciayuyali 60KOBOro pa3MblBa MeJKO3EPHHCTOrO 3a-
MOJIHHTEJIA WM TJHHHCTOrO IPOCJAOHKA B YCThe ONEPSIOIHX ero
ODKPBITHIX TpeUHH (HanpuMmep, cjydyau pPa3MbiBa TAHHHCTBHIX NPO-
CJJO€K B TpELUHHOBATbIX M3BECTHSKAX, IleCYaHHKAX U T. 1.).

Cxema V — caydail 3pO3HMOHHOTO Pa3MbiBa CTEHOK IOJIbIX Tpe-
IIHH B ¢J1aDOCIeMEHTHPOBAHHLIX NOJYCKaJbHbLIX JIOPOAAX.

Cxema VI—cnydail BblAaBJHBAHHS W3 KPYNHOH TpeIHHLI 3a-
MOJIHUTEJA, HAXOAAUlerocd B TEKYUenJacCTHYHOM COCTOSIHHH.

B cBOIO ouepeab B 3aBHCHMOCTH OT MeEXaHMYeCKOro COCTaBa
3aMoJIHUTe s, ero OJHOPOAHOCTH, COPTHPOBAHHOCTH H CJIOHCTOCTH

Puc, 1-4. CxeMbl Tpex pasHOBHAHOCTE( BHYyTpeHHell Cytddo3Hu
sanoauuTteas {(no B. H. )Xunxerkosy)

(I—I1)a — o6masn BuyTpeHusasa c¢yddo3Hsi B OAHOPOLHOM MO KOMIOHOBKE

aeped 3anonaHutene tpewinH: (I—I11)6 — mecruas cydpodpo3us BHYTPH OJHO-

poaHoro nJjacra aanohauHTens; (I—IIl)é — KOHTAKTHBLIA pPasMbLiB MeJiko3ep-
HHCTOrO NPOMJAacTKa B CHAOHCTOM 3aNOoNHHTEnRe

aast I u Il punos Mexanuueckoh cyd¢dosii — BHyTpeHHEero BbIMbIBa
YaCTHI  3afOJIHUTeAs, BbiAeJsieTcs TpPH €€  pPa3HOBHAHOCTH
(puc. 1-4);

(I—II), a— onnoBpeMenHbI#i BHIMBIB YacTHIL NO BCeMY MNponJa-
CTKy MaTepHana, 3anoJHSALLEro TpPeUHHY, NPOUCXOAHUT MNPH Ha-
JHYUH pa3HOPOJHOrO NO MEXaHHYEeCKOMY COCTaBy H OJHOPOAHOIO
[10 KOMNOHOBKE 3€peH 3aNOJHUTENS;

(I——I1), 6 — BBIMBIB cO CTOpPOHHE KOHTakTa 6oJee MeJKO3epHH-
CTOro MaTepHaJsia ¢ nmepeMelleHHeM YacTHI B NponJacrtok ¢ 6oJiee
KDYOHO3EDHHCTBHIM COCTAaBOM, IIPOHCXOAHT B CJyyae HaJH4YHA ABYX
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KOHTAKTUPVIOLULHX NPONJACTKOB 3alOJHHUTENd, PA3KOPOLHLIX IO Mé-
XaHHYEeCKOMY COCTAaBY,;

(I—I11), 8— nponosbHBIK pPa3MbIB CJHOHCTO-HEQAHOPOAHOTO 3a-
MOJHHUTEJIA: MEJKO3E€PHHCTLIH NpONJAaCTOK 3amNoJHUTEAS pa3MbiBa-
eTCSI B MECTe €ro conpsiKeHuss ¢ 0oJiee KDPYNDHO3EPHHCTHIM TIpoO-
MJ1acTKOM, B KOTODPOM TNPOXOAUT TYPOYJIEHTHBIH (PHUJALTPALHOHHBIH
NOTOK.

B CcOOTBeTCTBHM C MNEPEUHCJEHHBIMH BHAAMH H pa3BOBHAHO-
CTAMH cyh@O3HH npH oueHKe CY(P(PO3HOHHOA YCTOHUMBOCTH 3amoJ-
HHTEeJed TpPeUulHH MPeAbsIBJAAIOTCA onpenesieHHble Tpe6oBaHHA [56]
K HX (H3HKO-MEXaHHYECKHM XapaKTepHCTHKAaM M K THApaBJHYe-
CKMM napamMerpam (HANOPHBIM TpajHeHTaM H CKOPOCTAM [ABHZKe-
HHS1 BOAbI).

HeobxoauMbiM ycioBiieM BHyTpeHHeH cyddo3uu (puc. 1-4) ss-
JASIeTCST BO3MOIKHOCTE [€peMelleHHs MeJKHX YaCTHU B IODOBBIX
KaHaJlJlax MaTepHaJa 3anoJHHUTENs, YTO MOKeT ObITh BbIpaxKeHo He-

PABEHCTBOM

dp <dp, (1.8)

rne dp — pasMep BLIHOCHMBIX 4acTHL; dyp— AHAMETp 110p, NPH 3Ha-
YeHHH KPHTHYECKOro IpajiHeHTa, BbipaKEHHOFO HepaBeHCTBOM [56]:

jkpz_l,l.ma_ (_1_:._1)2(1 4+ 0,29%2 )2, (1'9)

gdGH ¢ ]| — 0,2912

rie g — yCKOpeHHe CBOOOJHOrO NaleHHs; ¢ — NONPAaBOYHBLIH KO3(-
(GHUHEeHT, YYHTBhIBAIOWHIT GOpMy NOPOBOro KaHasa, paBHbH or 0,30
a0 0,95 B 3aBHCHMOCTH OT OKATAHHOCTH MaTepHana:; x — Oespas-
MEPHbBIH KO3 (UHLUHEHT, paBHDII:

4
dg
x =1, ]/1 c™m

B pe3syabTaTe BHYTpeHHeH cydpdo3uH 3anoJHHTENb CUYHTAeTCH
CyPGMO3IUOHHO YCTOWUHBLIM, €CJIH CyMMapHOe cOoAepiKaHHe B HeM
yacTHU, ¢ pa3MepaMH, MEeHBbIIHUMH dy, COCTaBJAET No Macce He §o-

Jqee 59,

Hns pasuosuanoctn (I—II), 6 MectHOl cyddho3Hu NONOJHH-
TeJNbHbLIM KpHTEPHEM YCTOHYHBOCTH MarTepHasia 3aN0JIHHTENA ABJA-

eTCs yCJOBHE

(1.10)

d{]c<d?ﬂm, (111)

rae dyp.— AHaMeTrp nop ckKenera; d;ow — AMAMETP MeEJAKO3eMa, Co-
CTaBJAOIIer0 B Macce zanonuurtenas 709%.

B srom cayuae mecTtHas cyddo3ds OLICTPO 3aTyXaeT BO Bpe-
MEHHU, H NO3TOMY He NPEACTaBJIAET OIIACHOCTH.

KoHtakTHblH pa3muiB (I—II) u IIl uMeer xapaxkTep 3po3ui H
MpOABAAETCS JHWb NPU TYypOyJAH3aUHH QUABTPAUUOHHOIO IOTOKA
B KpYINHO3epHHCTOM nponsaactke. [1osToMy KOHTAKTHBIA pasMbiB Oy-

KET OTCYTCTBOBATb, €CJAH CKOPOCTh PHALTPAUHH B 3TOM IIPOIJIACTKE
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He INPEBLICUT KPUTHYECKOro ee 3HAUYCHHA, BHIYHMCJEHHOrO no $op-
myJie [56]:

30vn 2.2
Txp “ody 1— 0,29%2 (1.12)

rge 7 — IMOPHCTOCTh 3allOJIHUTeJIS.
Kak caenyer u3 (1.12), 3HaueHHe vyp YBEJHUYHBAETCS C YMEHb-

lIeHHeM AHaMeTpa Iop dy.
PacueTHoe 3HayeHHe KPHTHYECKOTO rpajHeHTa Hamnopa B KpVII-

HO3EPHHCTOM MPOMJIACTKE NPHHHMACTCHA PaBHBIM

0,0025 cm?
S = =

(1.13)

[V Bug cy®po3ny — GOKOBOH DPas3MbIiB MEJKO3EDHHCTOTO 3aroJ-
HUTEJIS B YCTbhAX OIepAlOWHX PAa3JOM OTKPLITHBIX TPEUiHH, BO3IMO-
XKeH JHUIL NIPH TYpOYJIH3aUHH (QUALTPAUHOHHOIO NOTOKA B 3THX
TpelHHaX., KpurepHaMH 3Toro BHpa cyPpdo3uH SABAAIOTCA BeJiH-
YUHBI KPHUTHYECKHX TrpajHEHTOB H KDHTHUYECKHX CKOpPOCTeH, oipe-
nenseMblx no dopmyaam [56]:

. *ﬂ(ﬁ-{-/ﬁl)?
vy bd4+A4
Vgp = 1,2103—5-%—_?%_—“;; (115)

OUJAbTPALHOHHAS NPOYHOCTh MEJKO3epHUCTOrO 3aMOJHUTENAH H
PJIHHHUCTBIX INPOCJAOeK 110 OTHOILIEHHI0 K OOKOBOMYy pa3MbiBy B
YCThAX TPEULHH ¢ pacKpbiTHem 6 obecneyHBaeTcsi NPH JIOOBLIX 3HA-
YeHUSiX TpafMeHTa Hamnopa, €c/H B 3aroJIHHTeJie HMelOTCA pPaBHO-
MEepHO pacnpejesieHHbie IO pasMepaM uacTHUB KpymnHee 20, npo-
LeHTHOe COAEepMaHHe KOTOPbiX B LEJOM AOJXKHO ObITb HE HHXe OO
ONEepPHAIOUIHX TPEeUiHH, BLIDaXKEHHOIO0 B MUJIJIHMeETpax.

V BHA — 3PO3MOHHBLIA Pa3MblB CTEHOK TpeLIHH B MacCCHBe, Xa-
paxkTepeH AJS CKa/lbHbIX NMOPOJ C HHTEHCHBHO BbipaXXeHHOH KaMMOH
BHIBETDHBAHHUA M A4 cJab0CUeMeHTHPOBAHHBIX MOPOA, HanpHMmep,
[ MeCYaHUKOB Ha TVIHHHCTOM HJH H3BECTKOBHCTOM UEMEHTe.

JPO3HOHHBIH  pa3MbiB  CTEHOK  He  I[IpOH30HAeT,  ecJH

vip<I M/c 11 Rex>1 Mlla,

rfie Urpp— CKOPOCTb JABHIKEHHSA BOABl B TPEUWIHHE, Kcex — MPOYHOCTD
BOAOHACBLILIEHHOH BMemlaloulen MNopoAbl Ha O0OCCBOe <CaTHe.

V1 Bua cydpdodun — QUIALTPAUHOHHLIH BLIIOP [JAHHHCTOIO 34a-
MOJHHUTENS B YCThAX BMELLAWWHX TPELWHH ONpeictsioT, COMNOCTAaB-
JsiE NpPOTHO3UpyeMble TPAJHEHThl HAnopa B HanpaBJeHHH YCTbA
TPEWUHbl ¢ KPHTHUECKHUM, NMPH KOTOPOM npOH30HAeT Bbilop [56]:

2,0R E M
=2 e Ry=Otepgte (D

rae ys — oObeMHasi Macca BbINOpa; RKp-— ACATOBpeMerHas MpoU-
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HOCTL Ha pa3puiB 3anoauurens, MIlla; ey — KosdduUHEHT HOPH-
CTOCTH MEJIKO03eMa; eg; — KO3PPUUHEHT NOPUCTOCTH MEJKO3eMa Ra
FpaHHLE ero TeKYUeCTH.

M3 paccMOTpeHHBIX BUAOB CYyPPo3MH B NpaxkTHKe yallle BIEro
Berpevarorest I, 1 u IV ee Buabl. OfHako c/aeaAyeT HMETb B BHAY,
4yTO pa3paboTaHHas KJjacCH@PHKauua BHAOB cyddo3nu ABJAACTCA
ynpouleHHoH. Ee HaszHavyeHue MNPU3BAHO [ATbhb CXEMATHUECKYIO OC-
HOBY [JI OLEHKH (PHJAbTPALHOHHON NPOYHOCTH  3aNOJHHTEJEH.
[TpupoaHoe ke M HAJNONKEHHOE TeXHHUECKOe MHOrooOpasue B3aHMO-
ACHUCTBUSR THUADPABJHYECKHX CXEM C XapakTepom TPeUlHHOBATOCTH U
Pa3JIHUHON KOMMNOHOBKOH, COCTABOM MarTepiiajia 3allOoJIHHTeJasd 1pe-
UIHH H APYTHX NYCTOT TPYAHO OXBaTHTb KaKOH-JIHOO CXEMOH.

KpoMme Toro, cydpdosns npeacraBaser CO0OH CAOCKHBIH pas3BH-
BalOULHIICA BO BPeMEHH npollecc, COCTOALIMH H3 pgpa CTajHH, Ie-
pexXOASfUIHX OAHA B APYIYI0, YaCcTO BKJIOUAWIIHA BCE INEPEUHCIeH-
Hble ee BHALL. [l03TOMyYy B TNpakTHKe, npd OUeHKe CcyhdO3uUOHHOU
YCTOHUYUBOCTH 3alOJHUTENS TPEeWHH HJI KapCTOBBIX NYCTOT, HeODd-
XOAHM HHAHBHAYAJbHBIH MNMOAXOH C OpPHEHTalUUeH Ha HHXKEHEPHO-
FeoNoTHYeCKHe oCOOEHHOCTH, NMpPHCYLINEe AaHHOMY CKaJbHOMY OCHO-
BAHUIO, a TaKXe ¢ Y4YeToOM JHHaMHKH Cy(QP@O3HOHHOro Ipoiecca.

Ipusoowernue 2

METOAbI UBYUYHEHHA BOAOIIPOHHUAEMOCTH
CKAJIbHBIX OCHOBAHHWHHX NJOTHH

CylulecTBYIOT KOCBEHHbBIE W NPAMbBIE METOABI H3yYe€HHst BOAONPO-
HHLUAEeMOCTH CKaJibHbiX OCHOBAaHHH, IOCJeAHHe, B CBOIO OYEPEnb,
BKJKOUYAIOT B ceba noJieBble H J1abOpaTOpHbIE METOADL.

K KOCBEHHBLIM MeETOAAaM OTHOCATCA MEeTOAbl NpPeABaAPHTEbHON
KauyeCTBEHHOH HJAH KoauyecTBeHHOH (llpnnoxeHue 1) OlLEHKH BO-
JONPOHHUAEMOCTH HAa OCHOBAHHHU AAHHLIX O TFeOJJOTHYECKOM CTpoe-
HHHY Yy4acTKa, B TOM 4YuHCJie O napamerpax TPeuunoBaTtocTH, O pe-
XKiHMe OypeHHs H NPOMBIBKH, AeWH@pHpOBaHUsA a3podOTOCHHMKOB
H aHaJu3a CYLUEeCTBYIOLIHX B3auMOCBS3€H MeEXAY BOAOIPOHHLAEe-
MOCTbIO ¥ TIPHPOAHBIMH 3JAeMeHTaMHu Janjmiadra, a Tak¥Ke METOA
IKCTPpanoJAlliiiH napaMeTpOB NPOHIUAEMOCTH H3YUYECHHBLIX CKaJbHBIX
OCHOBAaHII{ — aHAaJIOTOB.

KocBeHHble METOAbl NPHMEHHMbl Ha NEPBbLIX CTAAHIX U3BICKaHHH,
a TaKXe HCNOAL3YIOTCA AJA 1EJEeHANIPABAEHHOr0 Pa3MelieHHsT ONbl-
TOB IIpH JaJibHeilueM H3yYeHHH (QHAbTPAUHOHHBIX CBOMCTB CKaJb-
HblX OCHOBaHHH Ha OoJiee NMO3JHUX 3Talax NPOEKTHPOBAHHUA.

[Ipsimble MeTOAbl HM3yYeHHS BOAONPOHHUAEMOCTH CKaJIbHbIX I10-
DOJZ BKJIWOHYAIOT B <cebs noJeBble H JabopaTopHbIe OIbBITH, ¢ IO-
MOLbI) KOTOPbIX HENOCPEACTBEHHO NOJAy4YaloT (PUAbTPALMOHHLIC
napaMeTrpbl CKaJbHOrFO OCHOBAHHSA, CJIOXKEHHOI'0 TOH HJAH HHOH
[TIOPOAOH.
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Haubonee npencraBUTeNbHLIMH SBJSIOTCS NOJIeBble  METOAHL
onpelesieHuss (QHJAbTPALHOHHLIX MmapaMerpoB, TaK KaK NPOBOAATCA
B €CTECTBEHHDBIX YCJOBHAX CJIOXKHOIO NPHPOAHOro KOMIlLjaexca, KoTo-
DBLIA [1PH J1A0OPATOPHBIX HCMBITAHHAX KH3-3a MHOTOMAKTOPHOCTH CO-
3laThb HEBO3MOXHO.

[lepeyeHb OCHOBHBIX BHAOB OMNbITHO-(DUJALTPALLHOHHBIX METOMOB,
HCMOJAb3YEMBIX [IPH H3YUEHHH (QHABTPALMOHHBIX CBOHCTB CKaJbHbIX
OCHOBaHHH, HX NMPHMEHeHHe, yCJOBUA NPOBELEHHS OMNLITOB, [10Jyda-
eMble mapaMeTpbl npusenenbt B Taba. 2-1. Taba. 2-2 conep-
JKHT pEKOMEeHJallyd NO OPHEHTHPOBOYHBLIM O0bEMaM ONBLITHLIX THA-
poreoJioruyeckuXx paboT Ha pa3JM4YHbIX CTAAHSAX NPOEKTHPOBAYHS.

Mertoauka npoBegesHs TpaiMLHOHHBIX ONbITHO-(PUABLTPALHOH-
HbIX pa0OT [eTajibHO H3JI0OXKEeHA B pPeKOMeHAAUHAX ¥ HHCTPYKUNSX
(24, 25, 43, 52, 57 u ap.|, mosatoMy B faHHO# paboTe He paccMarT-
puBaerca. KpaTkuil 0630p BO3MOXKHOCTEH reopH3UYeCKHX METO0B
MpH TUAPOreoJIOTHYECKUX HCCJAefOBaHHAX NPHBOLUTCH HHXKe,

Hayuenue rupporeonorHyeckux XxapakTepHUCTHK CKAJbHbIX MACCHBOB
re0pU3HUECKUHMH METORAMY

Jadawu, pewaemole merodamu 2e0QpuU3UKUL

K ugcay ruApOreoyIOrHHeCKHX XapaKTepPHCTHK MacCHBA, ofpeje-
JNsleMblX TeO(pH3HYECKHMH MeTOJaMH, OTHOCATCSH. IIOJIOXKEeHHEe ypOB-
HA IMOA3E€MHBLIX BOJ, BOJAOHOCHBIX 30H B M4CCHBe, MHHepaJH3alHA
BOJ, CKOPOCTb ¥ HanpaBJieHHe ABHXXEHHS TMOA3EMHLIX BOJ, 3Haue-
HUA KOoadduuHeHTa ((DHIAbBTPAUHH H YIAEJBHOIO BOAONOIJIOLILEH!HS.

. BoamooscrHocTe onpedesenus yposHS NOO3eMHuLX 800 MCTO-
NaMH CeHCMOpas3BeAKH HJH 3JEKTPOpa3BeAKH IO HaOJIIONEHHAM Ha
JHEBHOH NOBEPXHOCTH 3aBHCHT OT BEJHUYHHBI H3MEHEHHSI CKOPOCTH
pacnpocTpaHeHHus YNPYyrHxX KoJieOaHHH B NMOPOAAX HJH HX 3JEKTPH-
YeCKOro CONPOTHBJEHHS NPH [epexoAe NOPOAbl OT COCTOSSHUS ecTe-
CTBEHHOK BJAXKHOCTH (BbBIUIE YyPOBHA NOA3eMHBIX BOA) K BOAOHA-
CbILEHHOMY (HHXKe YPOBHS TOA3E€MHBIX BO.).

3anadya Mo)Ker ObiTh peliieHa cedcMopasBeakold (MeToa npe-
JOMJIEHHBIX BOJH, MeTol pedparipoBaHHbIX BOJH) H 3JEKTpOpas-
Beaxko#u (B33). llipu atom:

a) ceificMopasBelKa I 3JeKTpopasBeJKa (IpH LOCTATOYHOH MOLL"
HOCTH BOJOHOCHOTO CJi0S) yBEpeHHO BHIAEJJSIOT YPOBEHb IMOA3EM-
HblX BOJL B PBLIXJIBIX OTJIOXKEHHAX H onpenessior riayOHHY ero 3adJe-
CaHHA;

0) cxaabHBIX NMOPOAAX YpOBeHb NOA3EMHBIX BOJ MOXeT OBbITh
onmpenesien reodU3HYecKHMU MeTOoAaMU JHIbL B YCJAOBHAX CHJABHO-
MOPDHCTHIX (H3BECTHSIKH, MECYAaHHUKH) HJH NOBBILICHHO TPEULIHMHOBA-
TbIX MOpOJ, MpHUYeM AJisl 3JIeKTPOpPa3BeAKH CYLLECTBEHHYIO DOJIb HT-
PAOT HaJHYHEe HJIM OTCYTCTBHE NOKPbIBAIOWIHX OTJOMXKEHHH (B cJay-
Hae MOIUHOH TOJIIIHM pBIXJABIX OTJOXKEHHH 3ajlaya He pelraercs
JIEKTPOpa3BegKOH), a TaKXkKe MHHepaJH3alHUd noa3eMHbIX BOJA (B
YCJNOBHAX BBICOKOH MHHepaJsu3auud AHQdepeHUHalus paspesa Ino
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OcHOBHbie BHAB ONBITHO-PHALTPAUHOHHBIX pabor, NMPHMEHAEMBIX NPH HIYUEHHH

(no E. E. Kepkucy ¢

Buabl OOe(THLX padorT

Yeaosus rpogegenud OfbiTO8

[TpuMepnas npoaoa-
WHTEeABHOCTh OIbITOB l

OTKaukH npobHble

OTKauKH ONbITHLIC

OTKAYKH  ONBLITHO-
SKCNJYAaTallHOHHBIE

Harnetauus H
JIHBBI

Ha-

Harbvetaunusa no
cxeMe JIoxKoHA

OTKayKkH-HarHeTa-
HHA

PacxoagoMerpusn

Hanupbl H wypdul

76

Al -

13 0AHHOYHBIX CKBAXXHH HJAH WIYypQOB

13 KyCTOBBIX CKBAXHH

M3 onanHOUHBIX CKBaXXHH HJH WYP(OB
13 KyCTOBBIX CKBaXHH

3 OAHHOYHBIX H KYCTOBBIX CKBaXXHUH

CyMMapHble aJs1 OJHHOYHLIX CKBAaXHH

[ToHHTepBa/bHbBIE

HHTenbHble HArHeTaHHS

B ckBaxHHb!, npH aabneHHH 1 MIla

OTKauka 13 ONbITHOW CKBAXXHHBI H 3a-
Kayka Bced BOALI B [OMOLLAKIIYIO
CKBaKHHY.
JKenarenbHo
HOH CKBaXXHHBI

FlaMmepeHue  pacxosma BOABL, JABHIXKY-
IHeHCA MO CTBOJAY CKBaXHHHl Ha pas-

JHYHOH TJ1y6HHe TMPH OTKAYKax HJH
HarHetanHuax

nanudue Hadbawpatesb-

HanuBpl B wypdsl, npofileHHble H3

TOPHBIX BHLIPAGOTOK HWAH € TOBEPXHO-
CTH

| MecsilleB

BoanHo-pHabTpa

| —7 cyr

2—10 cyT

6—24 cyr

' 10 30 cyTt

Ho

HECKOJIbKHX

Ho 106 cyr; 25—
30 uac Ha | soHy

Ho 1—2 cyr

Ho HEeCKOJIbKHX
MeCsileB

10 MuH Ha Kax-
OBIM  HHTEepBaJ, 1O
BHAOH3IMEHEHHOH
cxeMe - 2—3 4acg
0,59—2 cyr |
0,3—1 cyrT

1—2 cyr




Tabauya 2-1

hHABTPAUHOHHLIX CBOHCTB TOPHBIX MOPOA, CAATANINKX CKaJbHble OCHOBAHUA
nonoanesuaMH M. C. Kpasen)

____,_.———-————-—""

[Toayyaembie mMapaMeTpol

L

Hasuayeniie OnbiTHLIXN padoT

HIHOHHBE MeTOAH

ne6HuT, BOAONPOBOAHMOCTD,
(GHABTDALHH, KpHTHYe-
(OpH OTKJIOHEHHSIX OT

Y nesbHbII

K03 P IUHEHT
CKHH TpajaHeHT

sakoHa [lapcH)
To e, HO OoJee TOYHO, H KO3PDH-

HHEHT JHeHCTBHTENAbHOH CKODOCTH, MNYy-
CTOTHOCTH [JI1s1 G€3HANOPHBLIX BOJL.

Te Xe napamMerphl

Te :xe napaMerpnl, HO O6o0Jee TOUYHO,
H KPHTHYECKH{I TrpafgHeHT, IapaMeiphl

aHH30TPONHH B OJHOPOAHDbIX HOPOILEIXL

Te e napamerpbl, YTO H NIpH ONLIT |
HbIX OTKauKax

Te e papaMeTpbl, 4TO H NpPH OTKau-
Kax

YpenbHble BogonoraomeHus. Aag no- 4
pox, HACBILEHHLIX BOAOH, — OPHEHTH-
POBOYHO KO3(D@HUHEHT (PHIALTPALLHH ,

Pasauunpie napamerpul

Boponorsolense

|
[lapamerpnt  ycrasosusmiefica ¢HALT-
palHH
Pacxonw

Kosthduuuenr duabrpannsu

[Ion npenBapHTenbHBIX HCCJEAOBAHHAX

Hns HerayOGOKHX TOPH30OHTOB B CTa-
IHH HeTaJibHBbIX HCCJAeNOBAaHUH

Has ray6boKHX ToOpH30HTOB

Hass  KpynHOro THAPOTEXHHYECKOro
CTPOHTENBCTBA H HPPHTAUHH, MPOrHO-
3a BOAONPHTOKOB B TOpPHble Bbipa
OOTKH

Il BbIACHEHHS YCJAOBHH AJHTEJbHOI
paboThl 3KCINIYATAULHOHHBIX BOAOIOHH-
3HTEJIbHBIX M APYTHX CKBaKHH

Hast  rHApOCTPOHTENBCTBA; TpPHMeEHS -
IOTCS B KOMILJIeKCe ¢ IOHHTepBaJb-
HBIMIET HArHeTaHUSAMU, NPOBOAATCA AARA
npenBapUTeNbHOM  OLEHKH NpPHEeMHCTO-
CTH AOTJOUIAKWHX CKBAaMHH

To e, noBCEMECTHO NPpHMEHATCH
B TPEILIHHOBATHIX NOpPoAax

HJs1  BBIICHEHHSI YCJAOBHH AJHTeNLHOH
paboThl MOrJOULAIOUIHX CKBaXXHH

I ns BHIAICHEHHST  (DUIBTPALHOHHOMN
NPOYHOCTH CKAaJIbHOrO OCHOBAHHSA

Hasg  H3aydeHHsT  BOJONpPOHHUAEMOCTH
NPH HAJHYHH JHH3, OYeHb HEOAHOPOL-
HBIX B MNJaHe NOPOA H TaJHKOB (ecTe-
CTBEHHBIX H MHCKYCCTBEHHBIX) B Mep3-
lIblX Topojax

Hast npenBapHTeNLHOMH
NPpOHHILIAEMOCTH CJIOEB H 30H INPH HC-
CJeJOBaHHH CJOHCTHIX H HEOAHODPOA-
HbIX MO BepTHKaJH TOpPHBIX TIOPOA,
OJA TpeUHHOBATBHLIX H 3aKAPCTOBAHHBIX
NOPOA. YCTaHaBJAHBAET MNOJIONEHHE OT-
HeJbHKX TPeNlHH H  TPEeUlHHOBATHIX
30H C BBICOKOH TIPpOBOAHMOCTBLIO, &
TaK»Ke KapcTOBBLIX KaHaJnoB IloaBons-
eT HaMeTHTb HHTepBaJbl HarHeTaHHI
H OTKAuyeK, AOINOJIHSAeT NocJieJHHe

/a1t H3yyeHHss  BORONPOHHIIAEMOCTH
MOPOA B 30HE aspailHH

OUHeHKH BOIO-
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Biugul onuitHbIX pabdoT

|

Ycnoaus npoBeicHHSA ONLITOB

[TpuMmepuad nponoa-
MHUTEALHOCTD ONbLITOB

Harnetrauusa BO3-
AYXa

CoJieBbie, € Kpacu-
TeJIAMI

PanyvoakTHBHbIe

Fazo-buabrTpauyH

FisMepenite pacxofa H paBaeHiss BO3-
Ayxa, HarperaeMoro B HeOOBOJHEH-
Hple NMOPOALI Ha ONBITHBIX KycTax
HameperHe NOHH/KGHHA AdBJeHHS BO3-
jlyxa, HaruetaeMoro B HINYpbl

6—8 uac

2—4 4ac |

MuaukaTtopHbeE

Ilpy oTKaukax, HarHeTaHHsIX M ecCTe-
CTBEHHOM peXXHMe H3 KYCTOBLIX, pexe
OAUHOYHbIX CKBaXHH

B ckpa)xKHHax

B 3aBUCUMOCTH OT
CKODOCTH  (VHJIBT-
paluy

METO O bl

[eodu3nyecKHue

Pe3HcTHBHMETpHSA B ofBoaHEHHBIX OAHHOUYHBIX H KYCTO- 0,56—10 uac
BbIX CKBAX»XHHAX U MNPH HAaJHBAX BCYy- 2—12 yac
Xile fOpOAbI

Mecrton nosropubix| B HeobBcarsenibiX OAHHOUHBIX CKBAXKH-

OOKOBDLIX Kapo-| Hax, npoOypeliHbix 6e3 TJIMHUCTOrO

TaXHBIX 30HAH-| pPacTBOpPa HJH XOPOWO APOMbBITHIX

poBanuit (IIbK3)

Merton sapaxenu-| B oauHoOuHOil cxBaxuue ray6unoil o

Horo Tesa (M3T)| 80—100 ™ BCKkpeiBUIeR Boay HebHOJib-
HIOH MHHepaJNH3aUHH C He3Ha4YHTeJb-
HLIM COAepKAaHHCM MeTaMl0B H KOJIJIO-
HAHOTO MatepHaha

Temnepatypuble | B OAHHOMHOH CKBa<HHe [IpH Camo- 10—30 cyt

METO/bl  HCCJAe/0-| H3JMUBE HJH OTKAayKe

BaAHHI

collpoTHBJieHHAM Oonee yetkasi. CeHCMOpa3BeaKoH 3ajauya MOXeT
ObITb pelleHa NPH OTHOCHTEJNbHO HH3KHX 3HAUEHHSIX CKOPOCTH mpo-
NOJLHBIX BOJH, XapakKTepHbIX AJAsA CcyXoro wmaccuBa. OpHEHTHPO-
BOYHO MOXKHO CYHTATb, YTO NPH 3HAUYEHHAX CKOPOCTH NPOLOJbHBIX
BOJIH B CYXOM Maccupe OoJiee 3,0 KM/C (MeCYaHHUKU H aJi€BPOJIHTH)

11 GoJsee 4,5 KM/C (H3BepyKeHHble, MeTaMop(dHUECKHE TIOPOJAbl, H3-
BECTHSAKI) 3a8/aya BbisiBJEHHs] yPOBHA NOA3EMHBLIX BOJA B CKaJbHbIX
MOpOAax CEHCMOpPa3BeAKOH He pellaercs,
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[TonyuaeMble nmapaMerpol

ITpodoamenue raba. 2-1

——

HaszHayenHe OnblTHbLIX PaboT

il

P —

.

#—-—

oHHbIE METO b

Kospduunent duabtpauny, Kos3hdu-
[IHeHT INb€30NpPOBOAHOCTH H YJeJbHoe

BO N ONOTJIOLEHHE
YnenpHas BO3AYXONPOHHUAEMOCTD
(¢<oT»=1 artu/MHH M — yCJOBHadA Be-

axHunHa uad 1,7-10~3 MIla/cm)

MeTOAH

Koadduuuedt HeHCTBHTENBHOH CKOPO-
CTH, HanpasJeHHe (QHIbLTPALHH, Napa-
MeTpbl aHH3OTPONHH

Te xe, YTO M B METOJe C KpacliTe-
JISIMH

MeTOHl

CKOpoCTh H KO3pPHUHEBT (PHAbTPaLNY

YaeapHuplit ne6nut, KO3(QpPHILHEHT PUJIb-
TPpalHH

Koapduiument neficTBHTEJbHON CKOPO-
CTH M HanpasJienHe QHALTPALIHY, Ta-
paMeTpbl aHH3OTPONHHK

[IoropH3oHTHBIE [AeOHMTBI CKBAXKHH W

KO3pHUUEHTH DHABTPALHN

i

|

i e —

st H3yyeHHS TIPOHHLAEMOCTH 1ODPOA
B 30H€ ajspauHi H B TOJIUe MHOroJer-
HEeH MepP3JIOTH

Jnsn H3yyeHHa NPOHHUAEMOCTH B 30He
aspali B TPEUIHHOBATHIX NOpPOAaX B
KOMIJIEKCe ¢ reo(pH3HUECKHMH, (QHALT-
pALLHOHHBIMH H TreO0TeXHHYECKHMH HC-
CJAeJOBAHHIMH

[Ipu peTanbHbLIX HCCAeNOBAHHAX CCHO-
BaHHsI, OCO0eHHO B CHJABHO alH30-
TPONHBIX MOpoAax (B 3aKAPCTOBAHHBIX
H TpelHHOBATHIX MACCHBax) MNpH v>
>0,6 M/cyT, aast cyxjaeHHs o cyd-
(hO3HOHHOH YCTOHUYHBOCTH OCHOBAHHS

To ke, uto H Bpiue npH v=0,5—
—1 M/cyT
Has  pacuneHendss QPUABTPAUHOHHOLO

pa3pe3za npH v>0,1 M/cyr

B ocuoBHoM aas onpoOOBAHHA CKaJlb-
HbIX NOPOJK,

Has  pgetanusauuil  QHUALTPALHOHHBIX
pas3pe3’oB B CKaJjdbHbIX, aHH3OTPOIHBIX
nopogax H MNOJYYeHHSI HAHHBIX [V
pacyetoB (HJIbTPALHOHHOH NPOUYHOCTH
CKaJbHBIX  OCHOBaHHH  NpH v=2
4 M/cyT

Ilnsi  perannsauuy QHUABTPALHOHHBIX
pa3pe3oB. B 0CO0eHHOCTH NpPH HAJH-
YHU NPUTOK2 TePMaJbHbIX HAH APYTHX
pa3HoTeMnepaTypHbIX BOJ

2. lloucku u passedxa eodonocHeix 30H (TpewurHolx 600)
B MOHOJIHTHBIX CKaJbHBIX MOPOAAX BEAYTCS uallle BCero pasJiHu-
HBIMH MOJH(HKAUHSAMH 3JeKTPOnpogHIHPOBAHHSA, 3JEKTPO3OHAHPO-
S8aHHA, eCTECTBEHHOro noJs, celcMopa3dBeAKH. [IpH 3JeKTPonpodH-

JTHDOBAHUYK
B OonopHom

H

QJCKTPOSOHAHNPOBaHHH 3aa4ya CBOAUTCA K BbIABJEHHIO
FTOPH3OHTE VYUYACTKOB TIOHHXXEHHOTO

COMPOTHBJIEHHS.

ﬂﬂuﬂ CeACMOpa3BeJKH -— 3TO 3ajaua BBLIAEJEHHS 30H TIOBbILIEH-
HOH TPeUIMHOBATOCTH B NOBEPXHOCTH CKAJbHBIX [OPOJ, XapaKTeph-
SYIOLUHXCA HH3KHMII 3HAYEHHAMH CKOPOCTell pacipocTpaHeHus Ipo-
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OpHEHTHPOBOYHLIK 06beM ONbITHLIX THAPOreoNOrHYeCKHX pabor
NPY Pa3JaHYHLIX THAPOT

(APOCTHLIX, CAONHbLIX, OYEHb CJOXKHBIX) —

[TpeasapuTeannasg cxema OcHobHag
(ctaann [(30) (npo
[Tokazareait o6bvemon pabor - 7y
GYyellb '
NpoCTLIC CAQAHDLIQ CAOXKHbIE III)OCThIE CJOXHDLIg l
|
| I |
¢ h
JHCAO ONBITHBIX CKBa K HI |
ray6HHoH nopaaxa 1,5/7 13 3—10 10 35 10—20
OpHEHTHPOBOUHOE  YICJI0
ONbITHBIX CKBa»HWH Ha | xm? h |
HCCAeAYEeMOH MJoULaIH 0,4—5 5-—30 30 5—15 20—350
. " ]‘ — r
OTHolleHHe YyHCAA ONbITHLIX
CKBaXHH K o0uemMy uucay |
pa3BenOyYHBIX cKBaxuu, % - 20—40 | 4060 | 60 30—40 50—60
| I |
CpenHee paccTosiiie Meay
pa3BeAOYHBLIMH CKBaXHHA- |
MH, M 500—200 | 200— 1006 100 200 100
| |

AOJIbHBIX H NONEPEeYHbIX BOJH H BBLICOKHM 3HaueHHeM 3O (PEKTHBHOrO
Kos(puuHuedra Ilyaccona (xkaxk npasuso, 0,35 u 6Gojee). Meroa
€CTECTBEHHOI0 3JIGKTPHYECKOro MNOJA [03BOJSET YCTAHOBHTH 30HLI
MPHTOKA BOJABI K CKBAXKHHAM (30HB! [1OBBIHIEHHOH TPELLI{HOBATOCTH)
MPH OTKauKax.

3 JarekTpomerpuvecKue UIMEPEHUSL MUHepasusayui 8006l TO
ee yaeJibHOMY CONPOTHBJICHHIO, OnpeacaseMoMy Npl Pe3UCTHBHMET-
PHH, 4aCTHYHO 3aMeHsIOT MPOBOAHMbBIE B MAaCCOBOM KOJHY2CTBE
FHADOXHMHYECKHe ananudsl. Pe3scTuBUMETPHST NPH 3TOM TNPOBO-
AHTCA B BoJaoeMax (03epa, PeKH, PYuUbH), B CKBAXHHAX, a TakKxKe
npyu sabopatopHoMm apaannse npobd 13 HCTOUHHKOB H CcKBaXXKuH. ng
pacyeTOB MHHEpaAJH3aUHH YUYHTLIBAETCS TeMIepaTtypa BOJAbI, B KO-
TOPOH NpPOBOAHJICA 3aMep conpotusieHHd. OAHAKO PE3HCTHBHMET-
pPHA NPUMEHAETCA He K&K CaMOCTOATeNbHBIH MeTO[, a B KOMIIJeKce
C THAPOXHMHYECKOH CBbEeMKOH. LCJIH HEH3BECTEeH OTHOCHTEJbHBLIH CO-
cTaB (KJacc W Trpynna) H3yuaeMOH BOIbI, TOIPELIHOCTb Ofnpejesie-
HUA MHHEPasl3allHl  3JCKTPOMETDHUECKUM MeTOAOM J[OCTHraeT
8—19Y%. Ecau uspecren, 1o 4—8Y.
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Tabauya 2-2

nJst 060CHOBAHHA MPOEKTHPOBAHHUA NMJAOTHH BLICOTOR Oosee 50 M

e0JIOTHYECKHX YCJAOBHAX
no E. E. Kepxucy ¢ p0onoaHeHuamH

— i - i S i

MOAEAD YTouHenHaa Mopenb
eKT) (pagoyast AOKyMeHTaK)
- [IpiMeyanine
‘ 1
OUYeHb OeHb
C10IKHbIe npocTuie CROXHDIE | erowible

e — - Wersh -

I.I[IpocThe yCnoOBHS—HIY-
yaeMbleé TOPH3OHTH NPEeACTABJEHBl Oj-
30 510 | 20—40 50) HOPOAHBIMH  HJH KBa3HOAHOPOAHLIMHK

MODHCTBIMH HJH paBHOMEPHO-TPeLIHHO-
BATHIMH NOpPOJlaMH, BOAONPOHHIAEMEl-
R } | MK HAH  cJabO0BOAONPOHHIIACMbIMH;
TEKTOHKYECKHe  HApYUWeHHRA  QTCYT-
| CTBYIOT.
2.CnoxHuHe YCJHNOBHSA—
5—-100 | 156—=30 | 50100 150 | H3ydaemble TOPH30OHTH H KOMIJIEKCHI
NpeaCcTaBJIeHb AHCIOUHPOBAHHBIMH,
e ! BOAONPOBHUAEMbIMH  H  CHJbHOBOAO-
NPOHHUAEMBIMH; TEKTOHHYECKHe Hapy-
| IeHHA C OHYeHb BBLICOKOIl BONONPOHH-
L 11aeMOCTbI0 OTCYTCTBYIOT.

50 40—50 | 60—70 70 3 Ouenp CJHONKHBE yCJIo0-
BH f — H3yyaeMble TOJMH TIPEACTAB-
_ — i JeHbl  pas3uHooBpasHbLIMH MOPOAAMH, B
‘ TOM 4YHCJIe 33aKapCTOBaHHHIMH H Tpe-
HIHHOBAaTbIMH NOPOAAMH; TMOPOABLI MOTYT
ObiTh CUJBHOAHCAOUMPOBANHBIMH H Iie-
! 50 100 50 40 peceyeHHBIMH HapyWeHHsIMH C BbICOKOH
BOLONPOHHUAEMOCTbIO, XapaKTepH3YIOT-
l ¢ KpadHell HJAH CHJABHON HEONHOPOA-
HOCTbIO O BOAONPOHHUAEMOCTH.

4. Cropocts u Hanpagaenue 08uNeHUA NOJ3EeMHbLX 600 oOnpe-
ReJNAIOTCA TeOPH3HYEeCKHMH MEeTONAaMH, HCHOJb3YIOUIHMH MapKHDO-
BaHHe eCTeCTBEHHOrO HJH HCKYCCTBEHHOro xapakxTtepa ((dH3HYecKoe
HJIH XHMHYECKOe), a HMEeHHO:

a) MOAH(QHUKALUHAMH MeToda 3aps:KeHHoro Teaa (no ogHoi
CKBaXKHHE); B CKBa*KHHe, B 006J1aCTH 3HAYHTEJbHbIX BOILOIOTJIOLLE-
HHH CO37al0T HacChlLUeHHbIH pacTBOP MNOBapEeHHOH COJH; 3aTeM,
H€pe3 paBHble [MPOMEXYTKH BDPEeMeHH, CHHMAIT Ha [OBEPXHOCTH
JIMHUK DABHBLIX MOTEHUHAJOB BOKPYr YyCThLS;, MO X CMEUIEHHIO oMnpe-
ACJIAKOT HanmpaBJaeHHe W CKOPOCTb NMOA3EMHOr0 IOTOKA;

6) METOLOM eCTeCTBEHHOIo 3JIEKTPHUYECKOrO MNOJSA; IPH Herday-
00KOM 3ajieraHnn BOAHOrO NOTOKA €r0 HalpapaeHHe ONpeLessieTcs
10 3aMepaM MNOTeHUHaJsa 1oJig Ha AHEBHOR NOBERXHOCTH;

8) ¢ NOMOWLbIO pEe3HCTHBHMETpa (HcCJAeLOBaHHE KYCTOB CKBa-
XKHH); B OAHOA H3 CKBAMUH KyCTa NOACAJIHBAIOT BOAY H BHINOJ-
HAIOT DE3HCTHBHMETDHIO uyepe3 oOnpejleseHHble NPOMEKYTKH Bpe-
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MEHH B OCTAJIbHbIX CKBAXXHHAX KyCTa; NnO OJUHOYHOH CKBayKHHE pe-
3HCTHBHUMETPHEH MOXXHO ONpelesuTh CKOPOCTh QHUAbTpauHH (0e3
HanpaBJieHld) ;

2) MeTojoM (POTO3JAEKTPOMETPUU, B CKBAKHHY BBOAAT OXKpa-
HIEHHYIO KHAKOCTbh HJH Kpacsulee BeulecTBO, MocJe dYero npH Io-
MOLLH (OTOKOJOPHMETpa CHHMAIOTCS KDHBbIe H3MEHEHHSI KOHLEH-
TpaUHH KPacHTeJd; onpejeenre HanpaBieBHa ABHXKEHHS TMOA3EM-
HBIX BOA (B CKBaxKMHe) OCYLIECTBJAsAETCSdyTeM GoTorpadpHpoBaHus
BbIHOCA CTPYH KpacHTesss Ha (GDOHE MArHHTHOH CTPEJIKH,

0d) pagHOaKTHBHBIMH MeTOogaMH (MmO OAHOI CKBa)lHe HIH NPH
HCCJIeJOBAHHH KYCTOB CKBAXKHH);

e} TepMOMETPHYECKHM METOAO0M; B CKBa)»HHE OCYLLEeCTBJISAETCH
[NOJOrpPeB BOAbI, @ HAa TMOBEPXHOCTH BEAYTCH H3MEPEHHA C MOMOULLIO
TEPMOUYBCTBUTEJbHBIX 3JEKTPOAOB, OTMedallWHX KoJaebaHHsa Co-
npotusienus gopaaxa 10=>—107% OM. [lo KpyroeeiM pHarpaMmam
CYAAT O CKOPOCTH TE€YEHHs INOA3EeMHbLIX BOI.

5. Kosahpuyuenr curerpayuu u yodessnoe sodonoesoujerue
FOPHBIX NMOPOJ MOIYT DbITh OlleHeHbLl NyTeM NPAMOro (cneyuanbHule
HCCIelOBaHHSA) HJH KOCBEHHOTO (no KOPpPeJSUHMOHHBIM CBSI3M)
ONpPeAEJEHUA MeTolaMH 3JEKTPOKapoTa)a, CEHCMOAKYCTHKH, pa-
NHOAKTHBHOIO KapoTaxa.

M3 reodr3dyeckux METOA0B MNPSAMOro onpenenenus Koshou-
HHEeHTa QUALTPAILHH H BOAONPOBOAHMMOCTH HauboJjee 3D PEeKTHBHBIM
H NPOCTBIM SIBJAAETCA METOJ pacxoJOMeTpliH, B YACTHOCTH, NPENJIO-
KeHHbH M. Y. I'punbayMom MeTon NOCJAOHHOrO onpefeseHus Ko3d-
(pHUHEHTA (PUABTPAUHH ¢ NOMOWLI0 PEe3UCTHBHMETPAa NMPH HAJMHBAX.
B 3aconeHHyl0 CKBa>KMHY NpPOU3BOAAT DABHOMEDHBIH HAJHB BOHI
(1o ompenesieHHOrO YPOBHS, KOTOPHIH B AajibHeflleM COXPaHSeTcs
HeH3MEHHbIM). 110 Mepe HasnBa BOAbLI B CKBaXXWHy rpanupua npec-
HOH W TIOACOJEHHOH BOJABLI ONYyCKaeTCH, YTO (PUKCHPYETCHA KDPHUBLIMY
COMPOTHBJECHKH, CHUMAaeMbiMyd B rpouecce Hajaua. CKOpoCTh ony-
CKAHHUA TPAaHHUBl NPECHBIX H CONEHBIX BOJA 3aBMCUT OT BOIONDOHH-
[LaeMOCTH MJAacTOB H HCNOJb3yeTcd AJA onpegeseHust KosdduluH-
eHTa (QUAbTpPAUHH

B0O3MOXHOCTh HCINOJbL30BaHHA KOCBEHHBLIX crnocoBoB onpepeJie-
HHS1 Ko3(duillieHTa QuUAbTPALHH H  YACJBHOTO BOAONOIJOLLEHHS
POPHBIX NOPOA METOAaMH Treo(U3HKH OCHOBAHA HA: a) CYULeCTBO-
BAHHH CBA3H (QHUHALTPAUHMOHHBIX CBOWCTB MOPOA CO CTEIEHbIO H Xa-
pakTepoM obuleli MOPHCTOCTH (MOPHUCTOCTH U TPEUHMHOBATOCTH) TMO-
pox, 6) BJHAHHH TPELIMHOBATOCTH HAa TEOPH3UUYECKHE NaAPaMeTphH
(CKOpPOCTH pacnpoCTpaHeHHs YMOPYrHX BOJIH, HX 3aTyXaHHe, 3JeK-
TPHYECKOe CONPOTHBJACHHE, [OIJIOLEHHEe DAalHOAKTUBHOIO H3JAyye-
HHS U T A.). Ha nepBbix cTagHsX H3BICKAHHH (GHJABTPallHOHHBIE
CEOACTBA MO2KHO OUEHHTb, HCMNOJb3ydA OIMHCAHHBIE B JIHTEpaType
KOPpPeNAUHOHHBIE CBA3H, yTOUHASA TMOCJAEHHE B JaJibHedlueM A/
NOpoja HccaeayeMoro Maccuba. KocBeHHble crocofbl onpegeneHusd
BOAOMOIJIOUIEHHSI TOPHBIX NMOPOA OOCYXKAAIOTCSI HUXKeE,
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OueHKa BOAONPOHHUAEMOCTH MACCHBOB M0 3HAYEHHAM CKOPOCTH YNPYTHX BOJH
H 3JEKTPHUYECKOTO CONPOTHBJIEHHS

CelicMHUYeCKHe MeTOAbl pa3BeAKH I[103BOJISIOT KOJHYECTBEHHO
OlleHHTh [NOPHCTOCTb H TPEUIHHOBATOCTb MAaCCHBA CKAaJbHBIX NOpPOJ
(B npenenax KBa3HOAHOPOL-

2
HBIX J10 Xapaxrepy 3aloJyHHu- Ig(g’}ﬂ/fﬁﬁfi
’ - /
TeJis1 ero dactel). Takxe Mo . Q{; ' , |
pHCTOCTb H TPEUIHHOBATOCTD i ENTHR > ,
e
MacCHBa MOXHO OINpPENEJNHTD d ~ 4N Up, KM/C

METOJ0M 3JIeKTpOoKapoTaxa.
M1 B ToH Mepe, B KakKoH
MOPUCTOCTL W TpPEIIHHOBA-
TOCTb OOYCJIOBJAUBAIOT BOJO-
NPOHHLAEMOCTb INOPOA, cCJe-
AyeT OXHHAaTb KOppeJaslHOH-
HYIO CBsi3b  NOoKasaresei
GHABTPALHOHHBIX CBOHCTB ¢
noKkasaTeJiiMH  VIDYDHX  H
3JeKTPHYECKHX  CBOHcTB. B
pesyaprate oboduwienuss Ma-
TEPHUaJIOB  ONBLITHO-PHJABTpA-
ILMOHHBIX H TeodpHU3HYECKHX
paboT B pasJiHyHbIX paHoHax
TUAPOCTPOUTENILCTBA TOCTPO-
eHbl rpaduku,  (puc. 2-1)
KOpPeNAUHOHHLIX B3aUMOCBS-
3eH BOAONOIJIOUWEHHS H KO-

s@unuenta dUABTPAILUU CO

CKODOCTAMH  NPOAOJBHBIX W Puc. 2-1. Csasb ¢ v K¢ cKadbHbIX
IOIepeysblX BOJIH. Opoa € Up H Us

WcenenoBanusiMi  OBIO  yrpmenymkrnp o Gepertony’ nacty vanp e,
YCTAHOBJIEHO, YTO! I — rpauutt  (KoawimMckast T3C): .?—KpH:
CTaNJIHYeCKHe CJaHIilbl afgHo-Ilyuienckas

1) cBa3p lgg ¢ v aans rac); 3, 4 (3ehoxan T
; 3, 4 — BRHOPHTHI efickas I'DC); & -
93 3aKapCTOBaHHbBle  HaBecTHAKH (C. ¥Ypan):
PA3JHUYHBEIX CKaJbHBIX TMNOPOJ 6 — rpaunThl (no A. M. T'ypeeBy); 7 — KBap-
Xapa'}{'repﬁgye'ycﬂ KOS‘(I)(DH- Lessle nopoupel (o 3. PF Tkauyky): 8 —
HUEeHT 8 Tydonecyauukd (C. Ypana); 9 —rpaHuthl
0.9 OM KOppeJISIIIHKA 0,6 —_— ?geapﬂe%%};;umafno —rgig;{poxﬁun?gnbmp r;;liﬂm:ﬂ
‘ — 13 — pas Hbie
g » OHQ 60.1168 TeCHas, 4YeM CKanbHble noponawm (17, 13— no O, K. Bo-
CBHA3L ]gq C OTHOCHKTEJBLHBIM poBkoey ® K. E  AksartoBny: 12 — 1o

A. ‘M. ypeeBy).
SJIE‘,KT[)HQECKHM COnpoOTHBJIC- ypeery)

HHeM (puc. 2-2);

2) CBA3L g C Up H Us HMeeT HHAHBHAYAJbHBL] Xapakrep [AJs
OPON pasiMyHbIX PAHOHOB W Pa3JHUHOrO COCTABA; IMIUPHUECKAS
“BA3b Igq ¢ Up, MU Us B NEPBOM NPHUOJHKEHHH COOTBETCTBYET ypas-
HEHHIO NIPpAMOU:
qaeigﬂcaﬂab g € Up ¥ Us AJIS PYCJIOBOW HaCTH MAaccHBa 4YeTKO OTJH-

OT CBA3H AJA O6eperoBblX YacTeH MacCHBAa, H OAHUM H TeM

XK€ 3HaueHHaM v, (uaum vs) Ha Geperax OTBEYalOT GoJiee HU3KHe

6
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3HaueHuss g, uto obbsAcCHAercsd, raaBHbM obpasoMm, Goabuiell 3a-

KOJIbMaTHPOBAHHOCTLIO TpelUHH OeperoBoH 4YacTH MAacCCHBA;
4) pnsi NpeABapPHTEJbHOrO NPOrHO3HPOBAHHA ¢ MO U, Ha MNep-
BbIX CTaJHsIX 1CCAEA0BAHHA CKaJbHOrO MaccHBa (A0 INpPOBELEHUS

inq L

35 - i - Ls
35 § i

Puc 22 CsaAsb g ¢ o6paTHOH BeJHUHHON OTHOCHTENbHOIO 3JICKT-

PHUCCKOrO CONPOTHBACHUS (Ppn/ps) B MaccHBe JHOPHTOB OCHO-
panusa 3efickoi 'IC

ONBITHO-(PHJABLTPAUHOHHLIX PAbOT) MOAHO BOCMOJB30BATHLCH CJCAY-

IOLLHMH COOTHOWEHHAMH {U, B KM/C)
a) pycJoBas 4acTb MAaccuBa (pasdiiiyHbie H3BEPKEHULIE 1 Me-

TaMoOp(QHYEeCKHE NMOPOALI)
lg g=3,7—0,95v,,

6) OeperoBas yacTb MaccHBa (KpoMe 3aKapCTOBAHHBLIX H3BECT-

HRKOB)
lg g=1,2—0,70,;
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p) OeperoBas 4acCTb MacCHBa (3aKapCTOBAHHBIE H3BECTHAKH):

5) HaAEXHYI0 [AJIsI NPAKTHYECKOro MCMOJb30BAHHA CBA3b § C
Up U Us B Ka)XXAOM paiOHe HCCJIeROBaHHH CJedyeT YyCTaHOBHTL Dy-
TeM INPOBEJEeHHs COBMECTHBIX ONpeleJeHHH ¢ H Up (a TakXe ug)
p CKBAa)KHHAX HA XApaKTePHBIX yyacTkaxXx MaccHBa PasjIKuHOH cTe-
1eHH COXPaHHOCTH, npuyem obsa3aresbHO OTACJLHO AJAA PYCJOBOH
(BOJOHACBHIUIEHHOH) H OeperoBoii (aspHpOBaHHOH) uyacTeH Mac-

CHBA;
6) pacnosaarasi rpadHKOM CBSI3H ¢ C Up (HJAH Ug) AJA NOPOA
cOOTBETCTBYIOLIEro paloHa H ONpeaeJeHHBIX VYCJOBHH 3aJjeraiind

(6eper, pyc/o0), MOXHO 10 H3MePEHHBIM 3HAUEHUSAM CKODOCTH BOJIH
oXxapaxKTepH3OoBaTh BeJHYHHAMH ¢ pasJHuHbie YaCcTH MacCHBA;

7) LJisi OLEHKH ¢ B yCJOBHAX TPELIHHOBATONO MAacCHBA MOKHO
HCHOMb30BATh 3HAUYCHHS IPAHHUUYHOH CKOPOCTH VYHOPYILHX BOJIH Uy,
noJydaeMble NpuH ceHcMoOpasBejKe METOAOM IIPEeJIOMJNEHHbIX BOJH,
3HaueHust v, HaunboJiee OJH3KO XapakTepH3YIOT ¢ JHWL B CJ0e
MOU{HOCThIO OKOJI0 10 M (HHKEe 30HB! NOBEPXHOCTHOro BLIBeTpHBA-
HHA). B cjaydae TpeulHHOBATOrO AHH3OTPONHOLO MaccHBa AJA
OUEeHKH ¢ CJeAYeT HCIIOJb30BaTh JHIUL 3HaueHHA Ur, H3MEpeHHble
MepneHAnKyJApHO npeobiajawlieMy HanpaB/JeHHIO TpeLIHHOBA-
TOCTH.

C ueabl0 aHaJH3a CXOAUMOCTH (QHUALTPALHOHHBLIX CXeM, IO-
CTPOGHHBLIX IO JAHHLIM OLEHKH YAeJbLbHbIX BOJOIMOIJIOUIEHHH ¢4 Ha
OCHOBe ONBITHBIX HAarHeTaHHH ¢ (PUJBLTPAUHOHHBIMH CXeMaMH, NOJYy-
YeHHBIMH B pe3yJbTare 1npeodOpa3sOBaHHH CEHCMOreoJOrHuYecKux
cXeM B (PUJbTPALNOHHLIE HA OCHOBE OCPEAHEHHBLIX KOppeJsilHOH-
HbIX CBSI3€H U, ¢ 1g g, OBIAM COMOCTAaBJIeHbl 3HAaYeHHUHA G¢ € Ge/p MO
AByM o6bextaM: 3efickot ['DC (ocpennenHast ¢BsA3p lg g=3,48—
—Up, Tae v,—km/c), Casano-Wywenckoit I'D2C (ocpeaHeHHas
CBA3L lg ge/p=2,6—0,650,).

Jeickaa ['AC. OcHoBanHe CJA0XKEHO POroBOOOMAHKOBLIMH JHO-
puraMu. Ilosb3yach cXeMOW rpaHHYHBIX CKOPOCTEH H YCTAHOBJIEH-
HOH Bbille CBfI3bIO, OblJla MOCTPOEHA CXeMa-cpe3dka paclipeeJeHus
3HaUeHHH yJeJIbHbIX BOAONOIJIOUEHHH AJs ‘HHTepBaJsia rayoun l[U—
20 M (Tounee, 1JA NMOPOA HHMKE 30HBI NMOBEPXHOCTHOrO BHIBETPHBA-
HHA), TaK KaK U, OTBEUAJH HMEHHO NOBEPXHOCTH HEBBLIBETPEJbIX KO-
PCHHBIX nmOpoAa; rJayOHHA 3aJjeraHds 3TOH MOBEPXHOCTH, CYyAd TO
reopu3HYecKHM HaHHb'M 11 OYPEeHHIO, COCTaBJIgET B pycje NpHOJH-
3HTeJMbHO 10 M. TakuM oO0pas3oM, cxeMa-cpe3dka OPHEHTHUPOBOYHO
OTBedaer ycjaoBHbM oTMerkam 200—210 m. Ha yuyacrtke, gy KOTO-
POro cocraBsieHa cxeMma-Ccpe3Kka ¢csp (MO JaHHBIM ceAcCMOpa3BeaKH),
ponneno 54 ckpa)kHHBl, NpHueM B 37 H3 HHMX BbITOJHEHBl OMNBITHO-
bHIbTpausONHBIe PAaGOTH, T. €. ONpeneNeHbl gg. M3 comocrabienus
De/py CHSITBIX C KAPThl B MECTax HAXOXAEHHS CKBAXKHH, C gy B CJl0e
10 M nike 30nL BLIBETPHBAHHA AHODHTOB CJEAYET, YTO 3HAUH-
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TeJIbHbie PACXOXIAEHHS Jc/p H G (Ha mnopsigok H 6oaee) HabJojaa-
IoTcs B 5 cayyasx H3 37, T € INPHMEDPHO C BepPOATHOCTBIO 85Y%
CeCcMOpa3BejKa [aeT TOT K€ TMOPSAOK BEJUUYWH, UYTO H ONBITHO-
qpHJAbTpalLlHOHHBIE pabOTh!

Uto ke KacaeTcd TOYHOCTH MNOCJEeAHHUX, TO, KaK TOKa3blBaloT
PACCMOTpPEHHE METOAHKH NPOBEAEHHUS OINBLITOB, 2 TaKXe JaHHble pa-
boret J1 11 KoHaposo#, B nepBoM NpHONHXKEHHH MOXXHO CUYHTATH!:

a) npH ge>1 J/MHH TOYHOCTb NPABHJILHO NPHBEAEHHBIX QPHJbT-
palLHOHHbLIX OMNBLITOB C HCNpaBHbBIM 060pynoBanueM — nopsaka 20%:;

6) npu ge<<l JA/MHUH MOXKHO CYAHTb TOJIbKO O HOPSAKE BEJHUHH
g (npu g = 0,01 n/MuH ¥ MeHblue norpewHocTs GoJsee 100 %).

Casdo-llywenckas [2C. OcHoBaHHe cJ0XKEHO MeTaMoOpduue-
CKHMH cJaHUuamu nporeposos IlIpH nepecuere cedcMoreoJioruye-
CKOH cXeMbl B @QHJbTPALHOHHVIO HCIIOJIb30BaJlack IPHUBELEHHAaA
HHXKe ¢BsI3b Up, U ¢ (AJAs BOAOHACHIUIEHHBIX 4yac1ed maccusa) J[las
GeperoBbiXx 4acTed MacCHBA TakKaf CBsA3b ONBLITHBIM INyTeM HE yCTa-
HaBauBaeTcA. Ha OCHOBe COMoOCTaBJIEHHA CEHCMOreoJIOrHYECKOTo

Puc 2-3 CxeMa BOAONPOHHIIAEMOCTH OCHOBAHHA IIJIOTHHLI

CasHo-Wywenckosi '9C, nocrpoenHas no AaHHBIM ceficMOpas-

peikH Cpe3 oTpeyaeT OTMETKAM MacCHBa HHXe 30HBI TOBEpPX-
HOCTHOrO BLIBETPHBAHUS H pa3yIJOTHEHHS

pa3pe3a CasHo-lllywenckoit T'3C ¢ QuabTpanHoHHEIM a8 Hepero-
BOfi wacTH (BO3AYWIHO-CYXO€ COCTOAHHE) MacCHBa B INEPBOM [DH-
OJIHXKEHHH MOXKHO PEKOMEHA0BATh CJEI1YIOUIMH NMepexof OT Up K §o

NpH v,<2,0 KM/Cc G4 >0,5 1/MuH
MpH Vp=2,0—4 kM/c ¢g$=0,—0,00 n/Mun
npu vp=4—6 KM/c gp==0,05—0,0051/MHuH.

[lpuMeprl  CeHCMOreoJIOTHYECKOH cXeMbl, IepecYHTaHHOH B
GHALTPAUHOHHYIO, MOKa3aHbl Ha puc 2-3 JlJsl conocTaBJIeHHS HXC
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(GUJABTPAUHOGHHBIMH CXe€MaMH CHHMaJHCh ¢ H §c/p, PACNOJIONKEH-
Hple B y3Jax CeTKH, KOoTopasi pasbuBaJjach CJAeLYOUHM 00pasoMm:

1. Ha paspese npoBoAHAHCh BepPTHKaAbHble TNpsAMble uepes
kaxaoie 25 M. C moJsiyyeHHBIX NMPSMBIX CHHMAJHCb 3HAUEHHA (¢ U
gcsp Uepes Kaxasie 10 M OT IIHEBHOH NMOBEPXHOCTH.

2. Ha cpe3ax pasbuBanach ceTka MNPOAOJbHHKOB Uepe3 Kaxible
50 M. 3HaueHHS G¢ H gc/p CHHMAJUCHL uepe3 Kaxjible 20 M. Y3 co-
MocTaBJAEHUs 3HAUYEHUH (¢ C §cp NIO PYCJOBOH 4YACTH pa3pe3a cJe-
IyeT, UTO OTKJOHEHHSA g¢/p OT g¢ O0Jee yeM Ha INOPAAOK COCTAaB-
JAI0T AJIS PYCJOBOH uyacTh paspesa ~ 1%, anad cpesa ~17%, co-
BHaJeHHs Jc/p C o AJAS pas3pesa B cpe3de cocTaBasAT ~35%.

Takum 006pas3oM, NpPHUBEJCHHBIE CONOCTABJEHHS TOBOPAT O BO3-
MOKHOCTH OUEHKH nopsijkKa BeJHYUH ¢ (mpakTHUeCKH 0e3 KaKHX-
Aub0 JONOJMHUTENLHBIX 3aTpPaT) N0 MaTepHajaM CeuCcMopas3BeIKH
4 ceficMoKapoTaxa (INOoNyTHO ¢ LeJbIM KOMILJIEKCOM 3ajay, pelua-
eMbIX 3THMH MmeTonaMu). l[lo-BumuMomy, ueJtiecoobpasHo AN KaxX-
4Oro HecJeayeMoro o0beKTa BBINOMHATL paboThl B 3TOM HallpaBJe-
HHH B CJeAyIollleH NOCAeA0BaTe/bHOCTH!

1) napanJjiejibHoe NpPOBEACHHE  ONLITHO-PHJAbTPAUHOHHBIX H
CeCMOKapoTaxHblx paboT Ha yueCTKax MacCHBa pPa3JiHYHOH CTe-
IeHH COXPaHHOCTH C L@JIbI0 YCTAHOBJEHHS KODPeJaslUHHU ¢ C Up U Us
oTAeJbHO JJis OeperoBOH M pYCJOBOM 4YaCTeH JAaHHOIO MAaCCHBA;

2) paspesbl U cpe3bl CEHCMOTeOoJOrHUeCcKOd MOMAEJNH NepecUUTHI-

BalOTCS B pa3pe3nl M KapThl ¢ HA OCHOBAHHHM YCTAHOBJIEHHBLIX
CBA3EH:

3) 3TH MaTepuaJbl HCIOJBL3YIOTCH AJSA NMPEeABAPHTENbHOIO CYXK-
JeHHs o (PUJBTPAUHMOHHBLIX CBOHCTBAaX MacCCHBA M CJYXXAT OCHOBOH
IJIA  TIPAaBHJBLHOIO IJAHUPOBAHHMSI JAaJbHEHLIUX  HCCACAOBAHHHU

QUABTPpAUMOHHBIX CBOHCTB MAacCHBa IDAMBIMH TIeOJIOTHYECKHMH H
reoQUsHYECKUMHU METOLaMH.

IMmnupuyeckue cBsisH Kg ¢ v, anpobHpoBasiuCh Ha MaTepHaJgaax
ceicMopasBeakH B pafoHax lOwkosepckoii I'DC (rueficsl, rpa-
HUTBHI, caanubl) u llopyxkemckod [9C (ruefchbl, rHeldco-rpaHuThl)
B Kapesnnn, Ha nepsom obwexre B 18 cayuasx u3 19, a Ha BTOpOM
00bekTe B 12 M3 15 cayuaeB nopsaOK BeJHYHHB ¢ (MO CONOCTAaB-

JIGHHIO ¢ ONBITHO-PHJbTPALHOHHBIMU palotamMu) Obia onpeaeneH
[P aBHJBLHO.

[lonpoGHOoe H3J0:KeHHe BO3MOMKHOCTEH reodH3HYeCKHX METOJOB

B THAPOreoJIOrHH M, B YACTHOCTH, NPH H3YYEHHH CKaJibHbIX OCHOBA-
HuH, npusopurca B {10, 14, 31, 66] n ap.

K ouneHke BORONPOHMIAEMOCTH MACCHBOB MO 3HAYEHHSM CKODOCTH
YIPYrHX BOJIH M 3JEKTPHYECKOro CONPOTHBJAECHHSA HA HAYAJNLHONK CTANMH
HHXXEHEPpHO-T€0N0THYECKHX H3BICKAHMH

PaccMOTpHM BaKHbIM AJR NPAKTHKH cJayuail: Kak OLEeHHTh 3Ha-
1€HHA ¢ ya HayaAbHBIX CTAAMAX HM3LICKAHHE IO JAHHBIM reo@3u-
1€CKOH pasBenku 10 HauaJja OYpPOBLIX H ONBLITHO-PUALTPAUHMOHHBIX
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pabor? OrpaHHYHMCS BOLOHACHILIEHHOH 00/1aCThl0 MacCHsa (Kak
H3BECTHO, IJif TAKOro MAacCHBa 3HAYeHHA g uvallle BCero pacnpene-
JAI0TCS JOTHOPMAaJbHO, a 3HAuUeHHs U, HMEWT pacnpeielienne,
OJIH3KOEe K HOPMAaJIbHOMY).

[IpeanaraeMblif NyTb COCTOUT B CJEAYIOLLEM:

. Tlo MatepuasnaM H3y4YeHHbIX B QIJIBTPALHOHHOM OTHOLUEHHH
OCHOBAaHH{l — aHAaJOroB CTPOUTCA pacnpejeliende lgg H onpene-

AgeTcq cpeaHee 3HaueHue lgg H Ccpe/HEeKBAAPATHUYHOE OTKJOHEHHE

Ulgq.
2. Tlo pesyabratam ceAcCMOpa3BeAKH AJA H3y4aeMoro MacCHBA

yTeM cTaTHCTHUYeCcKOH o06paboTKH HaxoAsT CpelHee U, H CpenHe-
KBaJpaTHUHOE OTKJOHEHHE Oy .

3. Iz uncna yxxe usBectHnlXx cBsized lgg==[(v,) BbIOUDaeTCH
npeanoyiaraeMblii aHaJor, BO3MOMCHCCTb [PHMEHEHHS KOTOPOro K
H3yuaeMOMY MacCCHBY NpOBEpseTcs 10 CJeAyIolleMy KPHTepHIO:
ec/li JNUHHA perpeccuu lg g==f(v,) aHajora mnomajgaer B, NIPAMO-
yrOJbHHK C LEHTPOM Up, Ig g H CTOPOHAMH 5,40y, u 540154, TO

RaHHYIO CBfI3b MOXKHO [IPHMEHATH K H3yYaeMOMy MAaCCHBYV.

4. Ecnn ykKasaHHas BbllIe CBA3b — «aHAJOT» OTCYTCTBYET HJH
He YAOBJETBOPAET MPHBEAEHHOMY KPHTEPHIO, TO AJA NPHOJHNCEH-
HOHI OLEHKH lg g no v, MOXKHO [OJIL30BaThCA NPAMOH, NPOBeAEHHOM
yepes 3 TOUKH C KOODAHHATaMH:

]) 5‘9——2,70@‘& lgg—"Q:?UIgr;

2) v, lgg; B
3) v, +270,, 1gq+2,Tag,.

Jlaxke TakoH rpybbii nonxoa K OlLEHKe ¢ no v, TO3BOJSIET Ha-
METHTb KOHTYpbLl 0o0JacTeH MaccHBa, KBA3HOAHOPOAHBIX MO BOAO-
noraouiednlo. [locaeaywoune O6ypeHHe H ONBITHO-(QHALTPALHOHHBIE
paboTel B 3TOM cJayyae OYyAYT HanpasJeHp Ha A€TanH3auHio H
YTOUHeHHe (DHALTPAUHOHHLIX NMapaMeTpoB MacCHBA.

CXOAHble PaCCYK/JAEHHA MOMHO IPHBECTH H NPHMEHHTEJNbLHO K
obJacTsAM MacCcHBa 30HLI a’3paliui (3aKOH pacnpejaeseHHs v, 31CCh
YaCcTO OTJIHYACTCS 01 HOPMAAbLHOro). AHAJOTHUYHBLIE NOAX0J MOKHO
MPHMEHHTb i B OTHOLUEHHH AaHHLIX 3JIEKTPOMETPUH (H3BECTHO, 4TO
lg g obuapyxiuBaer B psAje CJAy4aeB JOCTATOYHO TECHYIO KOppeJis-

UHOHHYIO CBA3b C lg-P—P'i).
81l



[Tpusroocenue 3

NYTH COCPEAOTOYEHHOHWH PHJIBbTPALLHUH,
3JOHblI BOSMO)XHOH CYPPO3HH U UX OTPAKEHHE
B MOAEJAX BOOONPOHHILAEMOCTH

['eOCTPYKTYpHbIE H rHAPOreoNornyeChHe NPHIHAKH NYTEH
COCPEeAOTOUYEHHON (HUABTPALMH H 30H BO3MOXHOH CydGO3HH

B CcKaJibHbLIX OCHOBAHHUSAX IIJIOTHH BCTPEUYAKOTCA 30HBI DE3KO I10-
BLIIIIEHHOH BOAOMNPOHHI@eMOCTH (Ha OAHH-ABa 1 0GoJee NOPIAKOB
npeBbiliaolite «(pOHOBLIE» 3HAUYEHHA), YACTO aACCOUHHMPYIOULHecH
HJIH TepeMeXXallHecss ¢ NPHOTKPHITLIMH B PA3HOH CTENEHH I10JI0-
CTAAMH TpellHH HJH KapcTa, 3anoJiHeHHbIMH MHHepaJbHbIM MaTepHa-
J0M, OnocOOHBIM K XUMHUYECKOH MJH MeXaHHyeckKod cyPpdo3uu mnpi
COOTBETCTBYIOUHX TMHAPABJHUYCCKHX YCJOBHAX. BhisiBJeHHE BO3MOXNK-
HbIX NyTeld COCPEeAOTOYeHHOH (PHJIBTPAUHH M BO3IMOXKHOH cyddo3un
3anoqiHuTeNst  noJgocrteit  (taba. 1-1), a Takxe oTpa)keHHe HX
B MO/eJit BOAONDOHHUAEMOCTH HBJISETCA BaXHOU 3apayefl H3ui-
ckanuil. [lpu ee peuweHuH cJjeayer yuyHTbIBATH XapaKTepHbIE [PH-
3HAKH MU NPHYPOUEHHOCTb 3THX 30H K Te€M HJH HHBIM T€OCTPYKTYP-
HbIM 3/leMeHTaM MacCUBA.

I'eOCTPYKTYPHBIE NPH3HAKH!

~— 30HBl  TEKTOHHYECKUX  HADVIIEHHH  pPAa3HBIX  MOPALKOR
(TabJ. 2), opueHTHpOBaAHHble KaK COIJIACHO C 3aJeraHueM MOpOJ,
TaK U CeKyllue NoJ pa3J/IHUHBIMU yrJjaMH;

~— OCHOBaHHE€ CJIO2KeHO MJ4CCHBHBIMH, KE€CTKHMH INOPOAAMH]

— OCHOBaHHe CJIOXKEHO CJIOHCTHIMH HJIH pacCJOeHHBIMH I0PO-
AaMH ¢ yepeJOoBaHHeM NJaCTOB I MaKeTOB MNJAaCTOB Pa3lHYHOH
MPOYHOCTH, TAKHE OCHOBAHMA, KAK NPaBUJO, aHHU3OTPOIHLI MO BO-
LONPOHHUAaeMOCTH;

— OCHOB4dHHE CAOXKEHO 3dKaPCTOBAHHLIMH NOPOAaMH,

— MeJIKHEe CKJaJAKH BOJIOUEHHS H 30Hpl 6yaHHaxka (B YaCTHO-
CTH, B paBHOMEDHO CJIOHCTBHIX TOJULAX PAa3JHYHLIX 10 IPOYHOCTH
Opoa);

— KHALHLIC Tejia Pa3iNYHON MOUIHOCTH W HUX KOHTAKTHI, Mano-
MOLLHBIe Tesla H HX KOHTAKThl MMeIOT OJH3KYIO 1o BeJHYHHe BOIO-

IPDOHHIlaeMOCTh, a TeJa MOLHBIX KHJ XapaKTepH3YIOTCH MeHbllleH
0 CpaBHEeHHIO ¢ HX KOHTAKTaMH BOAONPOHHLAEMOCTDLIO;

— FHApOTEepMaJIbHBlE H THAATOreHHbIE KHJL,  NpPeHMylilect-
S€HHO B xapOoHaTHBIX NOPOAAX, OOBLIYHO CJIOXKEHHbIe KaJbLHTOM;
B Tipouecce pasrpy3kii H BHIBETPHBAHHS TaKHe MKHJIBI HEPENKO BbI-
HlelaynBaiorcs, 4to cnoco6CTBYET PAa3BHTHIO KAPCTa;

— HPOTSKEeHHBble TpeWHHH OOpTOBOro OTHOpa, OTCedaHHs H
TBIIOBLIX 1IBOB OnOJI3HEH!.
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Fupporeonoruyeckue NpH3IHaAKH:

— [MOBBILIEHHbBIC H MAaKCHMaJbHble BeNHYHHL ¢ U Kg, noJsydeH-
Hble B XOA€ OMNBITHO-(GUALTPAUHOHHBIX paboT I Teo(@H3HYECKHX HC-
CJIeJOBAHHH;

— MakKCHMaJibHble 3HaueHHs CPEeJHEHMHTEepPBAaJbHBIX 3HAUEHHH ¢
Ha rpadukax g(haec);

— BbIXOJABI HCTOUHHKOB H 3HAUHTEJIbHbIH HX AE0MT;

— aHOMAaJIHKW B TeMIepaType U XHUMHUYECKOM COCTaBe NOA3EM-
HbIX U TPYHTOBBIX BOJA C OTKPbITHIM 3€pKaJiOM.

[IepeuncJyieHHble BblLIe, a TaKXe HEKOTOpbie ocoOble NpH3HAKH
(Hanpumep, npoBaJbl OypoOBOro cHapsiia) JHAOJI2KHBI ObITh YYTEHBI
NpH aHaJH3e MaTepHasoB THAPOreoJOrHuecKHX H Tre0(pH3HYECKHX
padoT, B TOM 4HCJE chneuHaJbHO NpeAHA3HAYEHHBIX A HCCJAE0-
BAHHA COCPEROTOYEHHBLIX nyTeH (QHUAbTPAUHH (HMHAHKATODHbIE Me-
TOAbLI, MEeTOJ €CTECTBEHHOro 3JEKTPHUYECKOro InoJisl, reodpusHyecKHe
HCCJEeNOBAHUA MEKAYy CKBa>XHHaMH H Ap.).

XapakTep nyreid coCcpepoTOUeHHOH (HABTPALUH H 30H BO3MOXXHOMH
Cyddo3rn B MacCHBaX, CAOXKEHHBIX CAOHCTHIMHM OCALOYHBIMH NOPOAAMM

Ha reocTpyKTypHbIX pa3pe3ax TEeKTOHHYECKHEe HapylIeHHs H30-
Opa)awTcss NPAMBIMH JHHHAMH, ITO B H3BECTHOH Mepe yCJOB-
HOCTb, TAaK KakK B J€HCTBHUTEJbHOCTH NJOCKOCTH Pa3pPLIBHBIX CMeLle-
HHI HePOBHbLI, HMEIOT BBICTYNBl H Pa3fyTHH, 3aN0JHEHHbBIE AUCIIEPC-
HbIM MaTepHaJioM. BblcoTa TaKHX HEPOBHOCTEH BapbHUpyeT OT He-
CKOJMIbKHX AE€CATKOB METPOB M0 JAEHHMETPOB B 3aBHCHMOCTH OT
nopsaaxKa HapyleHus (tabJa. 2), KHHEMaTHUYECKOro THIa H OpHEH-
TalHH IJOCKOCTEH CMEUIeHHSA OTHOCHTEJbLHO INPOCTHPAHUA NOPOL.
[losToMy xapakxkTepHCTHKa BOLONPOHHIIAEMOCTH BAOJAb MJOCKOCTEH
TEKTOHHYECKHX HapYUIeHHH MOXKEeT CYLeCTBEHHO H3MEHATLCS, B
OCODEHHOCTH B MECTax HX CONPSKEHHS HJAH T[epeceyeHUsT APYr
LPYroM.

Toawu cJAOUCTBIX HAKM PACCJOEHHBIX NMOPOA OTJHYAKTCH HEOMHO-
PONHOCTBIO M aHH3OTPOMNHEHd XapaKTEePHCTHK BOAOINPOHHUAEMOCTH.
Bkpect npocTHpaHds nopoa BOAONPOHHUAEMOCTb 3HAYHTEJNBHO
MeHblle, yeM BLOJb HanjacTtoBaHus. [lostomy npu Buibope BapH-
aliTa CTBODA MNJNAOTHHB! NPEANOYTCHHE OTHacicsas TOMY y4yacTKY, TAE
pe€Ka ceueTr NJacThl BKPECT NPOCTHPAHIA NOPOA, a4 NajeHHe NOoCJell-
HUX HanpaBJ€HO B CTOPOHY BepxHero 6weda nox yraom 30—60°
[lanenne nnactoB B CTOPOHY HHXKHero 6beda MeHee >KeJaTeNbHO
B CBSI3H CO CHHIXEHHEM YCTOHUYHBOCTH OTKOCOB B HHXHeM Obede B
30HaX OOXOAHOH (HAbTpAUHH, a TakXKe OoJblIeH BEPOSATHOCTH pa3s-
BHTHA CY(®DO3HOHHLIX NPOLECCOB.

PaccMOTpHM HECKOJIbKO NPHMEPOB.

CtpbiHcKHH ruapoysen. ToJsllla TeppureHHOro JHiIa HMeeT
najeHue B CTOPOHY BepxHero Obeda nop yraom 30—45°. B stoMm
CJyyae BbIHOC TJIHHHCTOrO 3aloJIHHTEeJNS TpeILHH (HALTPAalHOH-
HbIM  MOTOKOM  MPAKTHUECKH  HCKJAKOYeH. Bo3aMoxuwie nyTH
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COCPENOTOYEHHOH (UABTPAUMH H 30HB CyPdo3un MOXKHO OBLIO
npeLnoJaraTh JIMUb BAOJAbL TEKTOHHYECKMX HapYyUleHHi THia cOpo-
coB H COPOCO-CABHUTOB, OPHEHTHPOBAHHBLIX HOPMAaJbHO HJAH [AHArO-
HaJbHO OTHOCHTENbHO NPOCTHPaHusi nopoid. OLHAKO 3TO Npennoio-
KeHHe MaJoBepPOsITHO, TaK KaK paspes TOJMH (JHlla B 30HE Ca-
MOr'0 KpymnHoro cbpoco-caBura [V -nopsaka amMnjautyaod 6oJee
100 M BkJawuaer cBbille 40% apruaaura [lostoMy paxKe HakKJOH-
Hble CKBAXKHHBI, MepeceKuine ero 30Hy, He OOHapyXKHJAM NJAOCKOCTE
CMECTHTEJS, a NPUCYTCTBHE 30HbI TOATBEPAHJOCH JHIUL TOBLILLIEH-
HOM BOAONDPOHHLAEMOCTbK A0 3HaueHuid nopsaka 1,0 a/MuH, npu
KOTOPbIX TPYAHO OXHJATh BBICOKHX CKOPOCTEH (QHJIbTpAaUHH. JIHWb
B CaMOH BEpXHEH YacTu pa3pesza MOMHOCTBIO A0 20 M BOJLONPOHH-
aeMOoCTh MecTaMu BO3pacraJta no 3HauveHud 10—20 a/muH. Bojo-
POHHILAEMOCTb CTPYKTYPHO-NETPOJIOrHYECKHX OJIOKOB BHE 30H BJIH-
qHUs TEKTOHHYECKHX HapylueHu#d Oamu3dka K 3HaueHuto 0,01 n/mun.
DTH JaHHble NMO3BOJIHJHW clle]laTh BLIBOJ O TOM, UYTO B cJjyuyae CTpo-
nresbeTBa CTPHIHCKOH rpaBHTAaUMOHHON OETOHHOH NJIOTHHBI NYTH
IOBLILIEHHOH (MHJABTPAUHH BO3MOXKHBI JIHUbL B 30HaX TEKTOHHUeE-
CKHX HapylieHnHu#, rae npu Hapmope nopsaka 50 M HeT OCHOBaHHH
onacatbcs CYPGO3HOHHBIX ABJEHHH, KPOME BEPXHEH UYacTH pas3pesa
MOULHOCTBIO A0 20 M.

Kacceocknin ruapoysen (Pecnybnuka Tynuc). OcHoBaHHe CJIO-
JKeHo H3BeCcTHSAKaMH, pasOHTBHIMH pAAOM TEKTOHHYECKHX Hapylle-
HUl [V—VI TOPSAAKOB, COMPATaIOUHXCA CO B3bpocom Il nopsinka
C aMIJIHTYAOH OKOJIo | KM, pacnoJioXKeHHbIM B HHXXHeM Obede rHi-
poy3Jia. 30Hbl MEJKHX TEKTOHHYECKHX HapyLUeHHH 3aJieuyeHbl VM-
poTepManbHLIMH KaJbUUTOBBIMH 2KHJAMH, 4aCTh MaTepHaJ/a KOTO-
pBIX BblLleJOYeHa, K 3THM 30HaM MNPHYPOUEHB NIYTH COCPEAOTO-
YeHHOH ¢HILTPAUHH ¢ BOAOIPOHHLAEMOCTBIO B ACATKH J/MHH,
HacTs TEKTOHHYECKHX HapylueHHi OblJa OpHEHTHPOBAHA BAOJb
QHIBTPALMOHHOIO KOHTYpPa, a 30Hbl NOCJOHHOro 6yaHHa)a, pa3BH-
Thle MECTaMH B TOJIle H3BECTHAKOB, XapaKTePH30BaJHCh NOBLILIEH-
HOH BOJONPOHHILAGMOCTBIO. B 3THX yCJA0BHAX HOTPebOBAJIOCH CO-
OpyxKeHHe MOLUHOK NPOTUBOPHUALTPAIMOHHON HEeMEHTAUUOHHOH 3a-
BeCcbli B OCHOBAHHH IJIOTHHHI.

Hurypn I3C., OcHoBanue apoOyHO-TPAaBHTALHOHHON [JIOTHHBI,
CJIOXKEeHHOe PHTMHYHO-ZJOUCTBIMH KapOOHATHBIMH MNOPOJAAMH, OXa-
PakTepH3oBaHo Bhile (pa3gen 6), rae (puc. 28) obpautaer Ha
CeOs BHMMAaHHe HaJHUHe BePOSITHbIX COCPEJOTOUEHHBLIX MyTeH
GuabTpauuu B 30He c6poco-casura [l mopsaka, ¢ KOTOpPLIM CBSl-
3aHpl TNpolLeeChH MNOJOMHTH3ALIHH H3BECTHAKOB H pPa3fo0JOMHYHBA-
HHS MOJIOMHTOB, a TakXe pacClIHpPeHHs TPCHIHH BCeX MOPSAKOB B
PE€3y/ibTaTe BLILLENAYHBAHUA U OOMEHHBIX peakillHi NOpoa ¢ MHHe-
PaJIM30BaAHHBIMHM BOJAaMH, XMMHUYECKHH COCTaB KOTODbIX, BHIAHMO, H3-
MEHsjics1 BO BpeMeHH. Pe3yJbTaTOM 3THX NPOLLECCOB SIBHJAOCH IPH-
CYTCTBHEe B HEKOTOPBIX 30HAaX MacCHBa KapOOHATHOH H JOJOMHTO-
BOH MyKM B BHIe 3aNOJHUTENS PACIIMPEHHBIX TPEUIHH H MEeJKHX
TeKTOHHYECKUX HapYyLIEHHH, crmocobHOro K cyd(po3HH B OCHOBAHUH
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MAOTHHLL ¢ Hanopowm Bosee 200 m. [lostoMy Obl10 NPHHATO pelle-
HHE O 3HaYUTeJbHOM 3aray0JeHHIl KOTJIOBaHa MNJIOTHHBI, CO3JaHHH
OeTOHHBIX NpPoOOBOK Ha yuyacTKax 30H TEKTOHHUYEeCKUX HapylLIeHWH,
YCHJIEHHOH TMJOWAAHOH UeMeHTallMH OCHOBAHHA, COOPYKEHHH MOLl-
HO#A IPOTHBOQPHALTPAUHOHHON 1IEMEHTAUHOHHON 3aBeChl U CJOXKHOW
CUCTEMbI ApPEHAaX<a cO CTOPOHLI HuyKHero 6veda. ITiH MEPONPHATHS
OKa3aJlliChb HCODXOAIMbBIMI, HCCMOIPS Ha 10, uTO KapboHaTubie 10-
POALI 3JeChb XapaKTepH30BaJiHCh B OCHOBHOM TPEUWHHHBLIM KapCTOM
H NMOYTH MNOJIHbIM OTCYTCTBHEM KAaBEPHO3HOCTH H KPYNHBLIX KapCTo-
Bbix nojioctedd [lpt BoleMKe KO1J10BaHa MJAOTHHLL H OCYLLeCTBJEHHH
NJaoLHlafAHO# UeMeHTauHH oCHOBaHUsa OblJI0 OOHAPYIKEHO 3HAUHTED-
HOE pa3ynJoTHCH{e NaKeTOB NAMTUYATHIX MaJOMOULHLIX NJIACTOB 13-
BECTHSAKOB [0 CPaBHEHHIO C MakeTaMHd NMAAaCTOB NOBBLIIEHHOH MOLU-
HOCTH, YTO ObIJIO CBfI3aHO C HEOAHHAKOBLIM BO3JEHCTBHEM B3DLIB-
Horo cnocoba nNpoOXOAKH KOTJIOBAHA HA Pa3HONPOUHbIE NOPOALL.

Xapakrtep NyTend COCPenOTOUEHHOH (UAbBTPALMHY
iH 30H BO3MOXHOH Cy(h¢0o3HH B MaccHBax
KADCTYIOIHXCA KAPOOHATHLIX NOPOA

Yapeakckaa '3C uHa p. Uupuuk, ['eonorvueckoe crpoeHHe yua-
CTKa BHAHO H3 reoJorHyeckown kaprol (puc. 3-1} u paspesa BOJAO-
NPOHHLUAEMOCTH 1O OCH [MJIOTUHLI, OPUEHTUPOBAHHOH BKDPECT TIIPO-
CTHPAHHUA H3BeCcTHAKOB (pHC. 3-2, cocTaBaeHHblH B, B. KaakuupiM).
Toala cAOUCTBIX H3BECTHSIKOB KapOOHa cJjaraer CTPYKTYPHO-TeK-
TOHHYOCKHHA OJIOK, OrpaHHUYEHHBIH CO CTOPOHLI HHUXKHEro U BCPXHErO
6becOB  THAPOY3Ja TEeKTOHHYECKMMH HapyueHusaMu  (cHpoco-
caBuru) II—I1V nopsakoB, nMewOUUMH CeBEPO-BOCTOUHLIE NPOCTH-
paHisa. Tosaula H3BCCTHAKOB HMEET pPHTMIYHOE CTDOCHHE B BAAE
yepeaoBaHiA NPEHMYULCCTBEHHO MAaJOMOUIHLIX njacToB L(ITauyKH
NeNo 2—6). HMcknrouennem sipasitercs nauyxka Ne | TOJCTOCSOHCTHIX
HasectHsaxkos [lo cBpoco-caBuram [1—IV nopagkoB TNDPOUCXOAUT
pasrpy3dka B JAOJIHHY pPeKHd TepMaJbHbLIX CYJAb(aTHLIX BOA C TEM-
nepatypoii 20—34°C n Mnnepaausauein go 1—1,5 r/a. B xoH-
TakTe nauck NeNe 1—2 ppoan npasoro 6cpera oTMeuaeTcsl 30Ha
[TOBLILIEHHON TPCUUTHOBATOCTH, CBSI3aHHASA C MCKOOPMALUHOHHBIMHU
CPLIBAMYH 10 HanJacToBaHHIO. MIMeHHO B ee 1noJioce, B HHXXHEM
Obebe NAOTHHRI Ha npaBoMm Oepery, B uToabHe No 4 nosiBHN4CH
BLIXOALI TE€PMaJbHbIX BOJA VYK€ B HauaJbHBIH INMEPHOJ 3anoNHEeHHS
BoAOXpaHuaHula. Pa3rpyska TepMaJibHbix BOJ, ceHyac MajJo MHHE-
pajiii3oBaHHbiX, HO, BO3IMOXHO, PaHee HMeBLIHX 60Jee BLICOKYIO
TeMIepaTypy 4 MHHepaJH3alHIo, NpHBEJA K CYULeCTBEHHOHW THIPO-
TepMaJbHOH MeTaMOop@H3IaUuHH HEKOTOPbIX pPa3HOBHAHOCTEH Kapbho-
HaTHbIX NOPOA, BbipasuBlUeicsa B OOpa3OoBaHHU CHJAUKATHBIX 06pPa3o-
BaHHA («KapaHKyaHTOB») DB  30HaX, OKpy:KaloMX raybuuHble
Pa3oOMbl, KapaHKYJHTbl 00pa3yloT KpPYNHLIE Tesa HEeNpaBHJLHOH
GopMbl, COXpPaHSAIOUIHE TEKCTYPYy H3BeCTHAKOB. [lo Mepe oTpafcHHA

OT 3THX Pal3/jiOMOB KdAdPaHKYJAUTH3IAUKWA DpaCOpPOCTPAHALTCH TIO TpE-
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tiiiHaM BCEX CHCTEM, B YACTHOCTH, HAaNJacToBaHlid, co3jgaBas 3a-
NMoJAHHUTE]b, CIOCOOHBLIA K cydho3HH.

KapcToBble SIBJAEHHA B BHAE MEJKOIl KaBEPHO3HOCTH H INMOJOCTEH
pa3BHTLl B TOJCTONVIHTYATLIX H3BECTHAKAX NE€PBOH NMauykd M Kapal-
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Puc  3-1. HuxeHepHo-reonorHueckas Kaprta yuyactka WYapsaxckoii '3C

YeTBepTHUHBIe OTAONeHHA' [ — rajiednpie OTJ0XKeHH XomxKuxkeutckoit u KapaGy-
NAaKCKOH Teppac

MeJyopbie OTHAOKEHHS; 2 — MCCTPOUBETHAN TOJUW A [NEPCCAAHBAIOULNXCA TNecYaHHKoeBD,
KOHTAOMEPATOR W TARY HA KapOoHaTHOM UeMeHTe, noctkapbonosbie oGpazosauns, 3 —
KapPanKyaAHT, OTJOKeHHs uMxHero wapboua (G2, v): 4 — HABECTHAK TOHKOIEepHHCTULIL,
TOHKOCAOHCTLI, TOJUWA CHJAbHO KaPAHKYJAHTH3HpOBaHa, MeCcTaMH KAaBCPHO3HOCTh, & —
MIBECTUAK TOHKOISPHUCTHLI!, CPenuHeCcNoHCTOr0 CAOMEeHUS, KaPaHKYJUTH3alUMA Ccpan
HUTebHO ¢nafas, B OCHOBHOM IO CJAOHCTOCTH, 6 — H3BECTHAK TOHKO3EPHHCTBIA, Cpei-
HECJIOKCTLIA, KapaHKYJAHTH3AUKHN ouells cJjadasa, 7-— HIBeCTHAK MACCHBHLBLI H TIpy06o-
CAOKCTLIH, 3akapcrToBauHdbill, MecTaMH KaBepHO3IdbLil (mauka 1), & — H3BEeCTHNK TOH
KOCJOHCTBIH ¢ HNPOCAOSIMH  aprHAJIuTa, KapaukyJHTH3aluHus no  HanJacTOBaHHIKD
(Nayka 0), 9 — TeKTOHHUYCCKHe HapYIUeHHS H Tpewuun IV-—-VI] nopapkos {I) —
uadnmgaemme; {(2) — npennonaraemsole; 10 — ocb UappakKCKOR CHHKJAHHANBHON
CKMTaaky; /! — HapgBur, 12 — rpa”Hflipl  JHTONOTO cTpatHrpadHyYeckKHX  KOMIIJIEKCOB
iTopona; [3 — kKapcT;, [4 — KaRepHO3HOCTH, [5 — KOHTYP BbBIEMKH noTepunl DOJACTHUDI,
I6 — anemeutsi 3aneraus NOpom: [7 ~ JApeHaXHuble IUTOAbLHH, I8 — BONOCAHBLI, 19 —
HaOMORATeJibHbIe Nbe3oMeTpPUHUeCcKHe CKBaXHHBI

KYJHTax, a KaBepHO3HOCTb — B TOHKOIJIHTYATBHIX H3BECTHAKAX OC-
TalbHpix navek (puc. 3-3). KOHUeHTpaUlsd KapCTOBBIX NPOSBJCHHI
1BHO NMonunneHa TakyKe ypoBHAM apesnux (Keisbiacyiickasa, Han-
AYMcCanckan, XymcaHckas) u cosBpeMeHHbX (XOMLKHKEHTCKas ¥
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Puc 3-2 Tugpporeojordyeckuym paspe3 ocHoBauus YHapsakckoro rugpoysna (no B B Kasakuny)

] — U3BeCTHHK TOHKOCJIOHCTBIN CKDBITOKPHCTAJNJHYECKHH, 2 — H3BECTHAK MACCHBHLIH H TpYOOCJIOHCTBI#, 3 — KOHTAKT MaCCHBHBLIX H CJAOHCTBIX:

H3BECTHAKOB, 4 — 30Ha TNOBLIILEHHON 3aKapCTOBAHHOCTH H BOIAOMNDOHHII2EMOCTH TNPDHYPOYEHHAst K KOHTZKTY MACCHBHBIX H CJOHCTBIX HM3BECTHS

KOB, 5 — KOHTYp (aKTHYECKON NeMeHTALWOHHOA 3aBechbl, 6 — PEKOMEHIAYeMBbII KOHTYP 7 — rpaHBLia KBa3HOLKOPOAHLIX @O BOLONPOHHLAEMOCTH
Yy9acTKOB, § — Ko3dPpHUHEHT GHALTPAUHH, M/CYT 9 — yIesJbHOe BOAONOrJOlUleHHe, J/MHH, [0 — KapaHKYJIHTHI




KapabyJakcKas) Teppac, CAyCKasach NOA PYCJAO HA 3HAUYHTEJLHVIO
ray6HHy (10 50 Mm).

BoAONPOHULIAEMOCTh, H3BECTHSIKOB CPABHUTEJbHO HeBeJHKa, Tak
KaK KapCTOBble IOJIOCTH B OOJBUIMHCTBE 3aIOJHEeHbl CYTJHHHCTO-
necdaHbIM MaTepHaJJoOM, a NOJOCTH TpeUlHH — KapaHKyJaHuToM. B 30-
HaX TEKTOHHYEOKHX HapyueHnii ¢=0,0--5 1/MHH, a BHe HX g=
—0,001-+0,6 n1/Mun (puc. 12). OTCcyTCcTBHE B KPYMHBIX KapPCTOBBIX

dPDdH H H
noJ0CTAX  KdPaHKyJIHTOB Wndekcsr cmpyxmypHo-2eHerus

npenMylleCTBERHOE  3aMMOJIHE- yecKux SGAEMEHMOB

Hie HUX 3JKBHAJILBHbBIM MAaTe- 1 2123 4 85 67 BKIHT
pHa/JoM yKasbiBaeT Ha OoJee ggr T TTITTTTT] 1
no3/lHee pPa3BHUTHe 3PO3HOH- o

HOTO KapcTa, CBA3aHHOIO C s 20

hopMUpOBatueM JIOJTHH b %g‘; |

p. Uupunk. IlpakTuuecku e g5 |
3aTyXawlHd Xapakrtep BOLO- S g

MPOHHUAEMOCTH Ha TIJAYOHHY S

noytH 200 M, a TakxXe HaJu- S 14 i

yHe TepMaJbHbIX BOJ B H3- -

BECTHSIKAX TIO3BOJIAKOT CUH- 5,0

TaTb 3TH S$BJIEHUS B3aHMHO g 8

AOTIOJIHAUIUMHA  [OpPYr Apyra 5

H paccMarpuBaTh HX Kak ”pﬂmmm%&

050606[_')33]_]5“'}'1 Hpouecc F-HY" ngﬁgﬁ@gmim 28 ?[)‘ 75 5 ?7 70 77 5 75 27 78
6gmoro TpemerHor‘Go Kapcra, zg%ﬂgﬁgggggg 601101168 123186124| 2 | 2 {24168
O0yCnoBJIeHHBIH  OOMEHHBIMH {752z 4 %
DEAKIUAMH MEMAY TepMab- UL SUCT0 20 69 1091911508504\ 41 |13 15564

HbBIMH dCTBOCDAMH HU3MEHAR-
P P € Puc, 3-3 TI'paduk pacnpenesnenuss xap

HISroca  BO  BPEMEHH XHMH-  cropuix npossieHHfi B ONBITHHIX HHIep-
YECKOTO COCTaBa C COOTBeT- BaJlax HarHeraHHH H  OTKAueK 1o
CTBYIOLLUMH Pa3HOBHUAHO- CTPYKTYPHO-I'€eHETHUECKHM JIEMEHTaM

CTAMH HIBEeCTHSHKOB HU OoJee 1, 2,3 4 T. o0 — HOMepa mnayYeK H3IBECTHS-
KOB; /2 — KOHTaKT Mexny | H 2 naykamu:

MO3AHHUM 3PO3HOHHLIM Kdap- K/K — KOHTAaKT MeXAY KapaHKYyJHTaMH H
CTOM H3BECTHSIKaMH,; T — 30H2  TeKTOHHYEeCKOro
' HapyLIeHHS.

Takum o6pasom, Haubo-
€€ BEpPOSITHO pa3BHTHE TNYyTeH COCPEAOTOUYEHHOH (HUAbTPaUHH
BA0/IL 30H TEKTOHHYECKHX HAapyWeEHHH H 1O TNPOCTHPaAHHIO
1acToB, a paspurue cyddosun —B obaacTH pacnpocTpaHeHHH
3alONTHUTENIST moJiocTell  TPEILHH «KapaHKyJHTa» H 3JIOBHAJb-
QO0TO  3amosiHUTeNsT  NOJIOCTeH  YeTBEPTHUHOTO  Kapcra. 3a-
HONHHTeNp MENKHX COPOCOB, OPHEHTHPOBAHHLIX MO MNPOCTIPAHHIO
"Opon (o HanpaBseHHIO (QMJIBTPALMH B NOA3EMHOM KOHTYpE IJ0-
THHBI), criocoBen kK cybdo3un. ToT Ke 3aMOJHHTENb MEJKHX cbpo-
COB, OPHEHTHPOBAHHBIX HOPMAJIbHO K NMPOCTHPAHHUIO MOPOA, AOJEeH
H'DaTh posib yacTHHIX BOAOYMOPOB, 33 HCKJIOYEHHEM YYacTKOB HX
COlPSIKEHHSI C MOMOCTAMH MENKHX B3OpocoB. [lochenHue, a Tawxe
“OHa KOHTaKkTa mepBoit W BTOPOl NayeK Ha NPABOM Oepery, rae
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Puc 3-4 Cxema (HIbTPAUHOHHONH HEOILHOPOAHOCTH NOPON OCHOBAHHA TLIOTHHEL Haprakckon ['3C
I — 30HB! BJAHSIHES TEKTOHHYECKHX pa3pmBoB 1V, VI u VIl gopaakos, 2 — HOMepa IaYex H3BECTHSKOB, Jd — KapaHKYAHT 4 — o0nacTth 3Ha

YeHHA g == 0,005—0,05 a/mMum, 5—q==10,01_—-0,1 n/MmHH, 6—¢g = 0,1--1,0 nfMus, 7 —qg = 1,0—5.0 A/MHE, & — CcKBasxHHa B KOTOPOWX
BbINOJHEHE ONBITHO-PRALTPAUHOHHKEe palOThI, 9 — YDPOBeHb TPYHTOBBIX BOJ B eCTECTBEHHLIX YCAOBHAX [0 — KOHTYP PAa3BefOYHbLIX ChBa»HH
I'uapocneycTpos



oTMedaeTcs MexX(pOPMAaUHOHHBIH CpbIB, BblleJeHkr Ha pHuc. 3-4, Kax
30HLl [MOBBILIEHHOH BoOHONpoOHHUaeMocTH. MHaHHBIH pPHCYHOK boJee
nuddepeHIHPOBAHHO (110 CDaBHEHHIO C pPHC. 3-2) XapaKTepuayer
HeOLHOPOAHOCTL BOAONPOHULLAEMOCTH OCHOBAHHS.

[TosiB/ieHHMe HCTOUHHKOB B HH)KHeM Obede MJOTHHB Ha 0O0OHX
Geperax IDH HayaJbHOM 3anoJIHEHHH BOAOXPAHHJHLIA, C CyMMap-
yplM Ae6UTOM B HEeCKOJBbKO JeCATKOB e
JUTPOB B CEKYHAY, MPHBEJO K YCHJIe-
HUIO TIPOTHBOMHABLTPAIIHOHHBIX Mepo- W[
NpHATHI M CO3JaHHI0O  APEHAXHBIX I
ycTpoiicTB B BHie wTodeH. [lo mepe gl /
BKJIIOUEHHS JPeHaXHbIX IITOJMeH QT- .0 f
Me4yaJoCh TepepacnpejesieHde JeOH-
TOB KalNTHDPYeMBIX HMH HCTOYHHKOB. ¥
[loMUMO 3TOro, InepepacrnpenesneHie M-
nebUTOB HaOJMI0Ja/N0Ch ABAaMXKAbl, B 19
1977 n 1978 rr., nochae 3emaerpsice-

HHH HHTCHCHBHOCTBIO OKOJIO 4 OaJi- W
JOB, HMEBLIMX MeCTO B paioHe cT1po- W
uTenbcTBa. OAHAKO pPe3KOro yBeanue- gyl 47

HUSE CYMMapHbIX AeOHTOB He OTMeua- L Lt 11y

—

JOChb. Xapakrep 3aBHCHMOCTH CYM- 80 &% 840 8% 860 810 sr amm Bbu
MapHOTO JAe0OHTa HCTOYHMKOB, KalTH-

POBAHHBLIX IUTOJNbHeH Ne I, oT koJsie- Puc. 3-5. [Flamenenne pacxona
GaHHil YDPOBHS BepxHero Gbeda npu- APeHaxHO# — wToabwn  Ne
Nnpr  HanoJHeHHH H  CPpaOOTKE
BeleH Ha pHc. 3-5. UapBaKCKOTO  BOAOXPaHHJHLLA
MoXKHO oTMeTHTh G aKT 3aKOHO- B 1978 r
MEPHBLIX  H3MeHeHHH  TeMIlepartyphl
BOABI B JpeHa»HbIX ycTpoHcTBax U B Inbe3oMerpax. o Hauana
CTPOHTENbCTBA TeMNepaTtypa Boanbl o +34° C oTMeuanach BOJIA3H
30H TEKTOHHYECKHX HapyiueHuH. IIpu 4acTHYHOM 32NOJIHEHHH BOAO-
XpaHHJHUa TeMnepaTypa TepMaJibHblX BOJ TOHHXKaJaach, a IIPH
CpaboTKe — noBbllIaJack. JTO yKasblBaeT Ha cBOeoOpas3Hoe [iHa-
MHYECKOE€ DaBHOBECHE HAaNOPHbLIX TepMaJbHbIX BOJ C BOJAAMH BOAO-
XPaHUJHLla, NUTAOWerocs TaJbiMH  BOJAAMH TOPHBLIX JIELHHKOB.
Boawl Bomoxpanunnuia xak 6bl OT)KHMAIOT TepMaJsibHble BOAbl Ha
ryOuHy, a B HH:KHeM Obede BhIXOAfliHe B ApPEHAXK BOAL pa3das-
JAIOTCA XOJIOAHOH BOAOH BOAOXpaHHJAMHLlA. Boga B IApPEHaXHBIX
YCTpOHCTBax wHcTast, Ge3 B3BeCced MHHepaJbHBIX YacCTHU, YTO YKa-
3bIBA€T Ha OTCYTCTBHE NPU3HAKOB CY(POO3HOHHOIO BBLIHOCA 3alod-
HUTesT TpeluHMH M moJiocTel Kapcra.

Hdnas nonTeepxkiaedus npeanojaraeMbix nyTeil cocpeaoTOYeHHOI]
OHABTPALMK GBIIH HOMOAb30BAHBI HHAMKATODHBIE MeTomb. OHAKO
OSIBJIEHHE MHIAMKATOPOB OTMEUYaJoCh JHIUL B OTHENbHBIX OJHKall-
WHX K MecTy 3anycka nbe3oMerpax. DTO CBHAETENLCTBYET 06 OT-
CYTCTBHM CKBO3HbBIX MNPOTSMKEHHBIX NYTeH COCPENOTOUEHHOH (UJLT-
Pallny no oraenbHbIM KPYNHHIM TpellnHam. Boga, cobupaevas

7
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JpeHaXHbIMH HITOJNbHAMH, [NO-BHAHMOMY, INPOXOAHT B MAacCHBE
CJAOXKHBIH NMYTb, XapaKTePH3YIQUIHACA IPEPLIBUCTOCTLIO BOAOMNPOBO-
AALLKX TPelUHH, H B npedejax KOTOPOro He CO3AaeTCA 3HAYHTCIb-
HblX ’pajlHeHTOB (UAbTpalllld, AOCTATOUHLIX AJs CyPO3HH 3anoJ-
HHUTEJSA TPEeLWHH H KapCTOBLIX NOJIOCTEH.

B03MOXHOCTL HCNONBL3OBAHUA MATEPHANOB NPCEKTHPOBAHUS
¥ CTPOUTENALCTBA LEMEHTAUHOHHBIX APOTHBOGHABTPAUHOHHDBIX 34BEC
NJSI BbLISIBJIEHHSI NMYTEH COCPeAOTOHEHHOH (UAbBTPaUHU

[Ipy eTpouHTeNbCTBE NMPOTHBOPHILTPALHOHHBIX 3aBeC HaKallJH-
BaeTcs O00JbLIIOH 00beM JAaHHBLIX onpeleseHHHd BOLONPOHHLAEMOCTH
g* MacCHBa no MeToaHKe [HApocmeucTposs, a TakxKe OnpelelieHui
YAEJAbHOI0 pacxoja ueMeHTa g, (pacxoJ Macchl UeMeHTa Ha |l MeTp
CKBAa>KHHbl). DTOT MaTepHaJ UeHeH MNpexje BCero TeM, YTO OH Xa-
PakTepU3yeT NPOHHUAEeMOCTb B OJIU3KO pACMOJIOXNEHHBIX APyl OT
Apyra ckBaxkuuax (or 3 go 12 M), B TO BpeMsl KakK IIpH HHXKEHep-
HO-TEOJIOTHUECKHX HM3bICKAHMAX pACCTOAHHE MEXJAy CKBa’KMHAMY
GHALTPpALHORHOTO onpoboBaHus cocrtaBJisier nopsaaxka o0—100 M.

HeoGxopuMo OTMeTHThb, 4TO MeToauka [njapocneuctpos no
ONPEACJCHHUIO ¢* CYWLECTBEHHOQ OTAHYaeTCA OT METOAUKH Olpepedie-
HHST g, NPeAJOXEeHHOIl T HAPONPOCKTOM M HCIIONb3yeMOH IIPH H3HI-
CKAHHAX.

B nepBoMm caydae CKBaxKHHbl olpoOylOTCA THAPABJHYECKHUM NY-
TEM TIPH CTYNEHW Hanopa, Kax npasuao, nopsagaxka 1,0—2,6 Mlla
(10—25 arm). Ilpu stom {hynkuua Q(H) ycnoBHO npuUHHMAaeTcH
JIMHEHHOH.

B CBA3H ¢ H3JIOXKEHHbIM HHTEPCCHBI ABa aclleKTa:

) onpeacseHHe cBS3H BEJAHUYHH ¢, ¢* M Gy, 5TO BaXHO C TOYKH
3DEeHHST BO3MOXXHOCTH OUEHKH pacxola lleMeHTa YyxKe Ha Hayalb-
HbiX CTalufiX TPOEKTHPOBAHHS HA OCHOBE MOAEJAH BOAONPOHHIA-
eMOCTH, AJI1 YTOUHEHHS MOAECJAH BOJAONPOHHUAEMOCTH MAacCHBa Ha
CTaAHH CTPOHUTENbCTBA M 3IKCOJyaTallil Ha OCHOBe JaHHBIX g°f
I Gy,

2) HCNONbL30BaHHE A4HHBIX g* H Gy NPH NH3YYEHHN XapakTepa
[IyTE€H COCPEeAOTOUCHHOU (biiIbTpaLUI B MacCHBe.

JTH BONPOCHT AHAMH3UPOBAJNHCL HAa TNpuMepe ocHoBaHHa Yap-

Bakckofi ['2C. CpenaHsl cJieayioliHe BbIBOLBI:

a) 3HaueHHd ¢ H ¢* CYLIeCTBEHHO OTJHYAIOTCSl, NPHYEM =
~C; - g*, rvae KO3(pOHUHUEHT NPONOPUHOHAABHOCTH ¢ >1; AJsg mOo-
poa ochoBarusa Yapeakckodn I'DC ¢;~ 10, 4TO COOTBETCTBYeT BHI-
BOAYy, paHee caenaddomy B B. Kasikuupim nyrem cpasHenusd

CPpEeAHHX BeJHYHUH g H g*; MOKHO NOJaraTh, UTO B APYIrHX CTPYK-
TYDHO-TIETPOJOrHUYCCKHX THMNAX OCHOBAHHK 3uHadeHUsi Ko3dhhulu-
eHTa ¢, MOryT oTJinuyarthcsi 0T 10 Kak B MeHbWYVIO, TAK H B 00Jb-
[LIVIO CTOPOHY;

6) MeXiy BeJ{YHHAMH ¢y H g* YCTAHOBJIEHbl TeCHble KOppeJs-
wionnote ¢Ba3n (r=0,87-+0,90) — cm. puc. 3-6; ypenbHnie pac-
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conbl ueMenta 500 xr/M u Goaee O0TBEUalOT 3HAUCHHAM g7 >
>0,1 a/mun (vau ¢>1,0 n/MHH);

B) sAeTallbHbIl pa3pe3 MaccHBa M0 BOAOTPOHHUAEMOCTH g*
koHdburypauuen - 3JeMeH-
TOB HEOAHOPOAHOCTH MO- /w%b& . o
sKeT OTJIHuathbCcyg OT 4Ha- ! = SEs
JOrMUdOro, HO MeHee Je- '{/ | i
TaJIbHOTO pa3pe3a B BEJH- 2000 Ll 87 T
yyHax ¢, NOCTPOEHHOro 10 ’
marepuanam M3bLICKAHHUH
M YYHTLIBAWOLUero  reo-
CTPYKTYPHYIO MOJeab Mac-
cupa (puc. 3-7). Cono-
cTaBJeHHe 3THX KOHTYPOB
[I0Kas3piBaeT, 4TO BOLAONPO-
HHIlAeMOCTb B 3CHAX TeK-
TOHHUYECKHX HapyLIeHHH
OCHOBAHUSA HapBaKkCKOH 4
[9C HeOAHOPOAHA, I10BbI-
lHeHBas NPOHHLAEMOCTD | | H Tt
CMeHsIeTCA  HH3KHMII 3Ha- . -l L

yeHUsIMH g*, uTOo 00yCaOB- Q&&/w M/ﬂ G 7 g
NMBAeT CJOXHBI Xapak- e R

=1

00

ad 2 =11

flozaouese LeMeEnna, K1 /m

36
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S
X
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Tep NyTell COCPEAOTOYeH- Puc. 3-6. 3aBHCHMOCTH MOIVOWIEHHA lie-
HOll  DHABLTPALMH. Heob- MEHTa OT VYJeJbHOIO BOJAONOT/IOUIeHHS
CKBaJKHH TIPH THAPaBAHYeCKOM ompobo-

XOoUMO TaKxKe OCTMETHTD, BAHKH
yto MecTta - nepecedHeHHA | — neppas ouepenb leMEHTAUHM CKBaXKHH; 2 —
_ pTOpad oOuepefr UEeMeHTALHH, J— TpeTbA OUer
SOH IEKTOHHLIGCKHX Hapy penb lLeMeHTauuu; 4 — cpefHsas BeJduHHA JAd
[UeHHH, KaK [IpasBHJjO, CO- nepBoH qupﬁem; 5 — nasi BTOpOH oOUepenH; 6 —
A8 TpeTbefl ouepenH; r —KO HUHEHT KOp-
OTBETCTBYIOT ajieMeHTaM 8 be ppiuﬁunn. *hbHuent P

paspe3a C TOBbIUIEHHOH

BomonpoHiaemoctblo. JlosToMy HaunboJsiee BePOATHO, YTO B AaHHOM
MAaccHBEe MMEHHO C TAaKHMH IllepeceyeHHsIMH CBfi3aHbl TIyTH COCpe-
AOTOUEGHHOHW (DUJIbTPALMH.

Xapakrep nyrel cOCPEROTOHeHHOH (uALTpAUBH H 30H BO3MOXHOH cyddoaun
B MAaCCHBAX H3BEPXEHHBLIX H MeTaMOpP(PHUECKHX MOPOA,

B oCHOBaHHUSX, CJAOXKEHHBIX MACCHBHbBIMH HHTPY3HWBHBIMH H ME-
TaMOP(GHYCCKHMH MOPOLAMH, TaKKe HeoOXOAHMBbI BbisIBICHHE MyTeH
COCPeOTOUEHHON (GUAbBTPAUMH H OLeHKa cy(DHO3MOHHONH YCTOHUM-
BOCTH 3aMoOJiHATEN TpellHH. B cBs3u ¢ 3THM ocoOOro BHHMAaHHS
3ACAYIKKBAIOT CAYYaH COBHAJCHHA QUAbTPALHOHHOTO NOTOKA C OPH-
€HTaluuel TEeKTOHHYEeCKHX 30H H MPOTHAXKEHHBbIX TPEIIHH MHJAH KOH-
TaKTOB KHJbHBIX TeJ. PacCMOTPHM psi NPHMEPOB.

Koncrautnuosckuii ruapoysen Ha p. H0. byr. Haxoaurcsa B ne-
PudepuiiHoii  wacTH YXKPAHMHCKOTO  KPHCTaJJHUECKOro  ILIHUTA,
XapasTepH3yiolllerocs: pas3BUTHEM CKJjaJyaThiX CTPYKTYp CeBepo-
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Puc. 3-7 @parMeHTnl cxeMbl BOLONPOHHLAEMOCTIH OCHOBAaHHS Hapeakckoro ruapoysaa

4 — 00 JNaHHBIM YHACJbHBIX BOJACNOTJAOUICHHE @pPH TFHAPaBJAHYECKOM ONPOOGOBAHHH IleMeHTAaUHOBHRBIX CKBaXHH I ouepepnu 6 — 1O XKe —
3on TpeX OYepelel, 8 — TO XKe PAa3BeJOUYHBLIX CKBaXHH '
bl YACJBHLIX BOpomnornowenuft I — Goxee 0,1 a/muu, 2 —ot 0,1 ao 0,05 a/mue, 3 — meHee 0,05 a/MHE: 4 — Gonee 1.0 N/MAH, & — oT
1,0 no 0,1 n/MHH; 6 — meHee 0,1 JA/MHH 7 — TeKTOHHYECKHE HapyuweHHs VI nopsamnxka: 8 — To kKe Iff nopanK’a- 9 — TEKTOHHYECKHE 'Hapymﬂ_
BHAA VII nopsaaka, 10— To xe — Honee MEJKHX NopsiAKoB, [l — rpaHHUa NaYeK H3BECTHHKOB, I2—H0Mépa IadeK H3IBEeCTHAROB, 13 —
UEMERBTAOHOHHAA CEeKIHSN ’




34naAHO0  MPOCTHPAHHA ¢ KPYyTbIM  MAJEHHEM  KDbIJbEB.
B oCHOBaHHH MJIOTHHBI 3aJ/eraloT rpaHHTbl BEPXHE-aPXEHCKOro BO3-
pacTa, MHTPYAHPOBABLIME MOPOJAbl HHXKHErO apXxest AHOPHTOBOIO I
rpaHOAHOPHTOBOro cocrapa, B pe3yJbTaTe 4Yero BO3HHKJH 30HBL Ie€-
PeXOAHbIX [OPOA — f10JIOCYATBHIX MHIMATHTOB Ha yuyacTKe mpo-
c/IeKHBAeTCsl HEeCKOJbKO TeKTOHHYECKHX HapyLUeHHH Pa3JIHUHBIX 110-
DAAKOB, NMPEHMYILEeCTBEHHO CeBEpO-3alalHOr0 INIPOCTHPAHHA, T. €.
NpUMEPHO BAOJb (QHABTPALOHHOTO NMOTOKA MOJ MNJOTHHOH.

B pesyabrate cratuctuueckod obpabotki npumepHo 400 3Haye-
HHH YAEJBHOTO BOAONOTJIOWEHHS BBHISIBJIEHEI 3aKOHOMEDHOCTH H3-
MeHeHHsI BOHONpOHHUUAaeMOCTH ¢ TJAYOHHOH B IpaHHTax, AHOPHUTAX,
murmatutax (puc. 12)., Haubosee BogonpoHHUaeMpl TpPaHUTHI,
HaHMeHee — KCEHOJIHTbl JHOPHTOB, a MNPOHHLAEMOCTb MHUTMAaTHTORB
3aHHMAaeT NPOMEXKYTO4YHOe TIOJOXKeHHe MeXXAy NepBbIMH ABYMS NO-
polaMu. BOZOMPOHHLUAEMOCTb BCEX TpeX Pa3HOBHAHOCTEH MNOPOJ B
NOAPYCJAOBOI uvacTH MaccuBa NpHOJH3UTEJbHO HA OAMH INODPALOK
6oablile, ueM B OOpTax AOJHHBEI, Dboabuioi paszbpoc 3HaueHUHd g B
natepBage raybur 10—30 m BbI3BaH, NMO-BUAHMOMY, KOJibMaTaKeMm
3HAYUTEJbHOH YAaCTH TPELiUH B BepXHed yacTh paspesa. [IpH srom
B KauecTBe 3alN0JHUTEJS] TPEUIMH BLICTYIAeT KAaoJHH, KaK nepsHu-
HbIY, Pa3BHTBIM B JPE€BHEH KOPC BLIBETPHBAaHHA, TaK U BTOPUYULIH,
MepeoTJOKEeHHbIH, Haauuue B noapyc/OBOH YacTH MacCHBa MOJOrO
3aJlerarollux 30H TOBLIIEHHOM TPEUIMHOBATOCTH CBA3AHO C MNPOTS-
’KCHHBIMH TpeulHHaMH OTpbiBa, TNPUOTKPHITHIMH TIPH pasrpy3ke
ecTeCTBeHHBIX HanpsixeHuid. HenocpencrtBennsie HaOJIOLEHHS B
IITOJILHSIX K aHaJu3 rpa@ukoB g(h) CBHAETEJNLCTBOBAJIH O TOM, YTO
B 30HAX TEKTOHHYECKUX HapYWEHUHN 34IMOJHHTEJNEM SBAAETCH, Kakx
MpaBHJO, MEePBHYKRBIN KAOJHH, CIOCOOHBIH K cypdo3nu. Ha puc. 3-8

MoKa3aH npoaoabHbld (no aoaune p. 0. byr) paspes BOLOUPOHH-
[LaEMOCTH TIOPOJL.

Casno-lUywenckaas I'dC ua p. Enuceil. OcHOBaHHe CJI0NEHO
KOMIJIEKCOM KPHCTaAJHYeCKHX napa- ¥ OpPTOCJAHUEB C Nepexof-
HOH 30HOIl nepecjaHBaHHA 3THX MOPOA, 3aJeraloix MoyYTH napaJi-
JeNbHO DPYCJAY pPeKl KPYTOHAKJOHHO C NajaeHHeM B CTOPOHY Ipa-
Boro fepera u pepxHero Obeda nox yraom 75—80°. Tomuma Kpu-
CTa/UIHUYCCKUX CJaaHUEeB pacceyeHa pgalikaMil OCHOBHBIX TOPOJ,
3ajeraromiMx cybBepTHkanbHo. MowHOCTL Aaek kKoaebaercsa ot 0,5
1o 20 MeTpoB, HX NPOCTHPAHHE NMPHUMEPHO TNOMNepeK pycJa, BKPECT
NpOCTHpaHH4 cJsaHleB. boJsiee MoNoABIMH, 4YeM JaHKH, SBJAAIOTCH
TEKTOHHYeCKHe HapylieHusg Tuna cHpoco-casiuros VI nopsinka c
MaJIbIMH aMNOJAHUTYAaMH CMelUleHHA, HMewoule 6Jii3KHe K palikaM
3JIEMeHTHl 3aJieraHusi. 30Hbl YYALIEHHOH TPeLlHHOBATOCTH H NPOTH-
MEHHBle OIAMHOYHLIE TPEUlMHbI C 3aMETHLIM pPAaCKpbITHEM, ODHEHTH-
POBaHHble pa3HoobOpa3Ho, nogaoroHakJoHusle (10—30°). 3aBHCHMO-
CTH ¢(h), nmocTpoeHHble NO JaHHLIM 1364 ONBITHHIX HarHeTaHUH
BOADBI, CBHAETENLCTBYIOT 00 HHAHMBHAYaAJLHOM XapaKTepe TAKHX CBS-
3€M B pas/IMYHBIX TEHETHYECKHX 3JEMEHTaX MaccHBa (pHc. 12, 8)
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fipit OOLIEH TEHAEHUHH YMEHblLIeHHs BOAONDPOHHIAEMOCTH € POCTOM
p. TlpH 3TOM KpyTonagaiouide TeKTOHHUYECKHE HAapVIUeHHA H I1pO-
TsoKeHHbIe  MOJIOTOHAKJIOHHbIE TpPEeUIHHBl HMEKIT XapakTep nyTei
cocpefoTOYeHHON duupTpaydll Hauky M HX KOHTAKThI C BMel(alo-
HMH [OpOAaMH TakXe HMEIOT [IOBbIILIEHHYIO BOAOIPOHHUAEMOCTh,
HO B MEHbIIEH CTeNeHY H Ha MeHbLIYI rJay0HHY, 4eM B 30HaX TeK-
TOHHYECKHX HApyLIEHHH

Ha puc. 3-9—3-11 nokasanbl pas3pe3nl H cpe3 ocHoBaHua Ca-
sHo-lllymenckoro ruapoyssa no BoAONpoOHHLUAeMOCTH Kak cieldyer
uz puc 3-11, cocpeporoueHsbple nyTH (HUALTPALUH H BO3MOXKHOHM
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Puc 311 Tloropusontnslit cpes ocHosanus Casno-Ulywenckoit I'AC 1o
BOAOIPOHHILAEMOCTH
I — 3neMenthl, xapakTepHaymoou(Hecss 3HaueHMaAMH ¢==10—_100 a/Mud 2 — g=1_10 a/MHuH,

3 —9=0,1 —1 Jd/MuH, 4 — g==001-90,1 a/mMmun, 5 — g 0,01 ajmun, 6 — pnafixn pHabazos.,
7/ —- TEKTOHHYECKHEe HapylIeHHS

Cypdosuu, cBs3aHHble ¢ KPYTONAafalOUIMMH HapyuleHHAMH M Hali-
KAMH, 110 CBOeH OpDHEHTALHH 3a PeJKHM HCKJIIUYEHHEeM, AJs COODY-
KEHHs1 He onacHbl. OAHaKO MOJOrOHAKJOHHbIE 30HBl yyalleHHOH
TpemuHoBaTtocTH M TeM 6oJiee MoJorie NpPOTSKEHHbIE TpPEL[HHB
TpebyioT yyera B NpPOEKTE M peaJsM3aluuH HeOOXOAHMMBIX NPOTHBO-
buabTpaunoHbIx MEepPONPHSATHH.

103



CITUCOK JIUTEPATYPDI

1 Aanac 3. 3., Mewepsakos A. H. VYkpenseHHe oCHOBaHHH THAPOTEAHH-
ueckux coopyxenuin / IMox pen. B C OSpucrosa — M — JI  Oueprus, 1966

2. Apasun B WU., Hymepos C. H. PuabrpailHOHHblE pacyeTbl I'MAPOTEXHH-
yeckHx coopyxenuit — JI —M, Toccrpoiiuzpart, 1955

3 Aponosa JI. A. HccaepgoBaune GHALTPAUHOUHOH HEOAHOPOAHOCTH Tpe-
LHHOBATbIX MACCHBOB Ha Yy4yacTKax H3blChaHHH NOA TCHAPOY3Jbl ABtoped AHC
haud, TexH Hayk, M, 1970

4 Beawoni JI . Pauy M. B, Yepubnues C. H. CTaTHCTHYCCKHE Meroibl
HCCJIeNOBAHHIT TpelHHHOH BOAONPOHHILUAEMOCTH MACCHBOB TOPHBIX NOPOJ B OCHO-
BaHHAX THAPOTEXHHUUYECKHX COOpYXXeHHH // TpyAbl KOOpA. COBelwl 10 THAPOTeX-
Hike / BHHUMI um B E Beneneea — 1970 — Bpnn 48 — C  26—35

5 buupeman H. H. Meroaw onpepeseHuss BOAONPOHHLAEMOCTH TOPHBIX IIO-
POA OTKaukaMH, paaHBaMi 1t HaruetaHHamu — M Yraerexuspar, 19561

6 Bouxos H. M. Mexanunueckas cyddosua — M, TOHTH, 1936

7 Bapra A A, K nportiosy QHALTPAUMOHHBIX CBOHCTB CKaJbHOro MaccHBA
no napaMerpam tpeltnuosatoctd // Tpyaw T'mpponpoexkta — 1981 — Bopin 76 —
C 3036

8 Tasuu K. K. Onpepenetde napameTpOB aHH3OTPONHOro mjacra no AaH-
HbiM OMNbITHBIX paboT H MOJAEJHPOBAHHA B YCJOBHAX HEYCTAHOBHBLIErOCs JABH-
Keuua // Tpyawl koopa coseny no ruaporexHnke / BHHHWI um, b E Bepe-
HeeBa — 1970 — Buin 48 — C 102—116

9 Tasuwes 3. I'., Peunukut B. H., boposbix T. H. Mccnegobanne ¢gHAbTpaA-
LHOHHOrO MNOTOKa B OJ04YHOH cpefle NPHMeHHTeJNbHO K TMPOGKTHPOBAHHIO COOPY-
XeHHii B cKaabHblX Maccupax / Tpyawl T'maponpoexra -— 1980.— Boinm 68 —
C 137—147

10 I'punbaym H. H., [eodH3anyeckHe Meroabl onpeaeseduss GHABTPAUHOH-
HbIX CBOHCTB ropuwlx nopoa — M Hegpa, 1963

i1 DI'punbaym H, H O metoaHxke H OCOOBCHHOCTSIA PACXOAOMETPHUECKHX HC-
cAefoBany GHALIPAUHOUNHLIX CBOHCIB TPCULHHOBATLIX MOPOJA B OCHOBAHHAX BBl
COKOHanopHbix coopy.meduid / Tpyabl Koopa cosely no ruaporexHHke / BHUWT
HM B E Beaesnicesa — 1970 — Bpin, 48 — C 125134

12 TOCT 26522—75. I'pyntt Merojy cratuctuueckon ob6paboTKH pes3ylib-
TATOB ONpefedeHHl xapanTepHcTHKH —M  M3x Bo craHpapros, 1977

13 TOCT 25100—82., Ipyuret Kuaaccudukauna — M M3g-Bo crangap-
ToB, 1982,

14. I'ypees A. M., Bopouxosr O K., Axtonosa JI. H. Cssa3u napamerpos
OJIOYHOCTH CKaJ/JIbHBIX MAaCCHBOB, CKOPOCTCH YNPYrHX BOJMH H XapPaKTEPHUCTHK BO-
nonponuuaemocty // Masectus BHUWID um B E Bepeneera — 1977 — T 117 —
C 106—113

15 T'ypees A. M, Boponkos O K., Moropuu I' A. MeToaHka NOCTPOCHHSA
CeiiCMOreoJIOrHYeCKHX Moaedeil CKaJbHbIX MacCHBOB 1O AaHHBIM CeHCMHUECKHX
MeTOAOB passeaki // Tpyaot Koopa cosew, no ruaporexuuke / BHUWHUT
HM, B E Bejneueepa — 1972 —Boin 77 —C 18—22

16 T'ypees A. M., Boponkos O K. Ouenka ¢PHAbTPAUHOHHOH AHH3OTPOMHU
CKaNbHbIX oCHOBaHHH nyotvn // Hasectua BHHMHMI um B E Bepeueena C6op-
HMK Hayuublx Tpyaos —1987 —T 203 — C 20—27

17 Fypees A. M. K oueHKe QUABTPAUHOHHOH HEOAHOPOAHOCTH CKAaJbHLIX
ocyoBauuit naoTHH // Kaeectus BHMHWID um B E Beapeneesa Co6opuuk nayu-
Hpix Tpyaos — 1986 — T 193 — C 82—-92

104



18 TI'ypees A. M. MHMuxenepuo reojoruueckass Mojenb CKaJdbHOro MAaCCHBA
B OCHOBAHHHM THAPOTEXHHYeCKOro coopyxens // Tpyabl KoOpH coBeul MO THA-
porexuike / BHHUUWUT um B E Bepeneera — 1972 — Buoin 77 — C 5-—14

19 Nxenkunc ', Barre JI. CnexTpaJbHbld aHaJ/H3 Hero npHjoxenue / Ilep,
¢ aurd — M  Mup, 1972

20 )Kunenkop B H OSxcnepumMmeHTanbHble HCCNEAOBAHHA QHABTPAUHOHHOMN
NPOYHOCTH 3anOJIHHTEJS TEeKTOHHYECKHX TpeuiHH B CKaJbHOM OCHOBaHHH Hypexk
CKOH IWIOTHHB // Tpyasl Koopa coBewlawHi no ruapotexwuke / BHMHID
M. b E Beaneepa — 1970 — Buin 48 — C 135—148

21 3akoHOMepHOCTM TNPOCTPAHCTBEHHON H3MEHYMBOCTH BOAOMPOHHUAEMOCTH
TPELHHOBATLIX OCHOBAHHHA THApPOTeXHHUYECKHX coopyxeuuit / JI A ApoHoBa,
J1 1 beanit, C I1 Paesckuit, M B Pau u ap // Tpyas Koopa coseiy, 1o
rugporexuuke / BHHMMI umM b E Bepeneesa — 1970 — Bein 48 — C  16—25

22 Habunwa O. B, DuAbTpaUHOHHAA YCTOHYHBOCTL 3aNOJHHTENS TpeHiHH B
CKaJIbHLIX TMOpojax, onpengeaseMmasi B I0JIeBHIX YCAOBHAX H B Jaab0opaTOpHH /
Tpyapt koopa coseltlaHdd no ruAportexHuke / BHIIMI um b E DBepeneenpa —
1970 — Bein 48 — C 149—156

23, Uabnn H. U, Yepupimiens C. H, Hackpnep E C. Ouenka TouynoctH onpe-
AeJIeHHs BOAONPOHHUAEeMOCTH ropibix nopox — M Iayka, 1971

24 WHCTpyKUHS H METOAHYECKHe YKazaHHst Mo olpenesieHHIO BOAONPOHMILA-
eMOCTH T'OPHBIX TOPOJ MeTOAOM ONBITHBIX HAarHetraHHH B ckBaXuHbl M—39—67 —
M DSmueprus, 1968

20 MHCTpykKumMa M MeTOAHYECKHEe yKa3aHuda 1o onpeaejeHHIo Ko3hGHUHEHTOR
GUALTPAUKHK BOAOHOCHLIX TIOPOJ METOAOM ONBITHBIX oTkKauek KM—38—61 — M
DHeprus, 1967

26 Hcromuna B. C. duapTpauuonnass ycTroduHBOCTbL TIpyHToB— M  Toc-
crpofinzpar, 1957

27 Kambedop A. HUnbvexuua rpyuros — M Sueprus, 197}

28 Kaskuu B. B., AunagpunaHos A. B. Onbit cocTapfieHHss MaTeMaTHUYeCKOH
MOJEJH cKaJbHOro ocHoBaHusi TokToryJsbckoro ruapoysna Ha p, Hapwn // Ma-
TeMaTHUeCKHe MeToJbl B HHXKeHepHOH# reoqiorui — M, 1968 — C 110—117

29 Kasxun B. B., Kaskuna A, H. Mopeay ¢HIBTPAUHOHHBIX CBOHCTB
CKaJbHbIX OCHOBAaHHHM BbICOKHX 1JaoTHH // Tpyasl ['uaponpoexra — 1978 —
Beimm 66— C 90—104

30 Kasaxuu B. B. BoponpoHHllaeMOCTh H3BeCTHAKOB B OCHOBAHHH BbICOKO-
HanopHoil NJAOTHHL TOKTOryJabckoro ruapoysna // Tpyasl xoopa cosewl mo
rupporexiike / BHUMI um b E Bepeneera,— 1970 — Brin 48 — C, 163—169,

31 Kepxuc E., E Meroabl H3yuenust UABTPAUHOHHBIX CBOHCTB TOpPHBIX [MO-
poa — JI  Henpa, 1975

32 Kepxkuc E E. O noaeBbix ONbiTHLIX paloTax AAS YCTAHOBJAEHHS 3y CJOBHH
pa3MblBa 3aNOJIHHTEJNEeH TpPeUulHH TNpH HCCAeNOBAaHHAX [AJ8 BBICOKHX MJOTHH //
Tp Bcecoiosh npoektH usbickateasckoroe H  HIIM T'ugponpoekT, Ne 52 —
1976 —C 36—45

23 Kupuueuko H M, K Bonpocy o nopore cOnpoTHBJEHHS MeJKo3emMa NpH
BLIMBIBAHHH ero H3 TPCLIHH B CKaJdbHbIX nopoiax // Tpyabl Koopa coBeliaHHN
nmo ruaporexuke / BHHHWI um B E Beneneepa — 1970 — Buoin 48 —
C 170—173

34 Koupaypoe I'. H., Kaskuu B, B, CoBMecTHass xoJiHuecTBeHHAs OLEHKA
3aKapCTOBAUIIOCTH M BOAONDPOHHUAEMOCTH OcHOBanHug YapsBakchoro rHApoyasa
// WHXeHepHO-CTpOHTeNbHbie H3bicKaHHA — 1977 — Ne 4/48 — C 64—75

35 Kpambetin Y, Tpeibuan P. CraTtucrHuecxle MojgeJH B Treoqorid — M
Mup, 1969

36 Jlomuze A T'. PuapTpauus B TpeWHHOBaTbIX nopoaax — M  Tocsnepro-
Hagat, 1951

37 Maxcumosuy I, A. Ocuosbl kapcrosegenns T 2 -—Tlepmb [lepMckae
KHHKHOe M31-BOo, 1969

38 Meroanka u3yuenus kapcra Inaporeosorns kapera — Buin 6 Ilepms
rocyn yH-Ter, 1963

39 Meropuka rHAPOreOJIOrHYECKHX HCCAEAOBAHHE NPH HHIKEHEPHO-TeONOrH-
HeCKHX H3biCKaHHax — M [THHUUWHC, 1970

105



40 Muanep P JI, Kan Hx C. CrarmiicTHuecKnRil ananus B TeONOTHUECKyy
naykax — M Mup 1965

41 Muponedko B. A, llecraxkos B. M Teopua H MCTOAbl HHTEPNPeTAUuy
ONBITHO-(UALTPaUHOHHBIX pabor — M Heppa, 1978

42 Moaokos JI. A, Kaambikosa H. H. Hapsanckas naoruia wa p ‘up.
untk // Ceosnoris u naotuusl — [ocaueprousaar, 1962 —T 11— M  C 140—]135]

43 OnpepeneHne BOAONPOHHHAECMOCTH HEBOJOHOCHBIX TODHBIX TIOPOA OIMbiT-
HbiMH HaJauBamH B wypds HM—41—68 — M+ Dxeprus

44 [Muporog W. A. TenTouHYechHe CTPYKTYDPBl OCHOBAHHUM BLICOKHX OeToy.-
HbiX MmJIOTHH — M Jueproatomuspar, 1987

45 Ilmoruuxos H. HU., Ceiposatko M. B, WMleroaes JI. HU. [loa3zemiibie BOay
pyaHbix Mectopo.kpenuit — M Metaanyprusgar, 1957

40 Tlocobue no  HUIKEHEPHBLIM  H3bICKAHHSAM  4J5  CTPOHTEALCTBA — M
Ctpounspar, 1974

47 Tpaseannit ' X, TlpantHuechue penomMeHAaUHH 110 HPOTHBOPHIALIPA-
HHOHHBIM Y CTPORCTBAM TMOA3IEMHOIO KOHTYPA OerOHHBIX NJOTHH HA CKAABHLIX
OCHOBAHHSAN € TPeWHUaMH TEKTOUHYCCKOrO MNpOHCXOXAeHuss // TIpyabl Ko2pg
coBuly no rugpotexinne /| BHUHTD um b E Bejaeneera — 1970 — Buin 48 —
C 206—213

48 TIpHHUHUNBI HH)KEHEPHO-TEOJIOTHUECKOrO MOAECJHPOBAHUA AAS UeJeH rIuj-
potexnnyeckoro ctpoutesnctsa / A, I'. Jlwwownn, H JI [Mewens, E. C. Kap-
notite, B B  Kasakdn // Tujgporexurueckoe CTpoUTenbCTBO — 1872 —No 3 —
C 7—11

49 [lpoekTHpoBaHHe OCHOBAHHH TIHApPOTExlIHYeCKHX coopyxeHud [locoGHe
n CHull IT 16-76/11 13 83/ BHHMIII umMm B E Begaeneepa, 1984

50 Pauy M. B. HeogHOpOoAHOCTb rOpHBIX NOPOJ H HX (PH3HUECKHX CBOHCIB —
M Hayka, 1968

51 Pexomenpauuy no MeTofline J2a0OPATOPHBIX HCNBLITAHUEA TPYHTOB Ha BoO-
RONpOHHIAeMOCTE o cydhdosnounyo vyeroduunsocts Il 4990 / BHUWUD
HM b E Beaeneepa — JI, 1991

52 Pexkomenjpauuu no onpegeseHHio (HUAbTPAUHOHHBIX XapPaKTepHCTHK Top-
Hb{X NOPOJ B 30HE HENOJHOro BOAOHACHILEHHA MeTOJOM HarHeTaHHsl BO3JAyxa B
CKBa*hH{Bl NPH HHAEHEPHBIA H3BICKAHHAX B CcTpoHTeancTBe — M Crpoiusjaar,
1376

03 PexomeHpauuu 0O HIYUCHHIO TPELLHHOBATOCTH TOPHBLIX NMOPOA NpPH HH-
AHEHEePHO TMeoJIOTHYECKHX  H3BICKaHHAX  AJs  CTponTenbetBAa — M CrpoiiHspar,
1974

54 PexoMenpanuu 10 MeETOMHKE COCTAaBJEHHS reodH3HYeCKHX cxeMm (Mone-
Jefl) cKanbHLIX MACCHBOB B ocHoBaHusx OGeronuwnx ngorun I1 96 81 / BHHMNID
WM b

I Bepeneena — JI, 1981.
53 Pomm E. C. OunpTpandonunie ¢aoficTBa rpeuidioBaTHiX FOpHLIX DOPOA —
M Heppa, 1966

56 PyKoBoACTBO o Mciopune onpepeneiits Gitiabipannoiio cyhdosnoisx
CBOICTB CKaJbHbIX OCHOBaHHH THAPOTExHHUECKHA coopy:kennii [1 28-74 /

BHHUHATI um b E Bepeneesa — JI, 1975

07 PyKOBOACTBO 110 OIIpCACACHHIO BOAONPONHIACMOCTH CKaJAbLHLIX NOPOX Me-
TOAOM ONbLITHLIX HarueTandit B cksa.xHHb [I 656 75 —— JI  Dueprus, 1878

58. PyKOBOACTBO no pacueTy H MOAENHPOBanHIO (HALTPALHH B OCHOBJHHH
BEICOKHX OerTounbix naotun 11 4375 / BHUWUI um B E. BegeneeBa.— JI,
1976

59 Pyxosoncrso no pacueTy KospdHUHeHTZ GHALTPALHMH TPeU(HHOBATHIX
CKaJbHbIX MacCHBOB no napamerpam Ttpemwinn — M CrpoiivsgaT, 1979

60 Cemeno M. I, Opapnosckan A. E, Uabnua O. B. Tconorus oclopanys
BLICORHX naoTtud — M Crpofluspar, 1962

61. Cnpasounux rupaporeosora / llog pea M E Asvrosckoro — M Toc
Hay4 TeXH H3A BO JIHTEPATYPLL IO FeOJOTHH H oxpaue Heap, 1962

62 Cnpanotduk no sepostsocruniM pacuctam / I IT AGearays, A 11 Tpoub,
10 H Koneunnn M A Koposuy — M Crpouuspar, 1970

106



63 CnpasouHoe pykoBoacTso ruaporeosora / Tlogn pex B M Maken
moBa — J1 Foc wHayy Tex\H H34 Bo Hed)TAHOI H TOPHO TONJAHBHOH JHTepa
Typbl, 19569

64 UYepubimes C H Jpuxenue oAb no cetam tpewHH — M Hepnpa, 1979

65 Yewor B. 3, Kaakud B B, Auapuanos A B IMuxenepuo reosornue
CKAas MOLeJb CKaJbHOro MaccHBa AJs Heaeil THAPOTeXHHYeCKOTO CTPOHTeNbCTBA
(za npumepe Toxroryasckoro ruapoysna) // Tpyam BCETMHIEO — M, 1976

66 Yypaes H B, Haeun H W PaaHouHaHKaTOpHble METOAbl HCCJeA0Bai il
ABHXKEHHS NOA3eMHBIX BoAd — M  Artomuspar, 1967

COOEPXAHHE

Ilpepucaosuce 3
1 O6wue noaoxenuss O61acTh NpHMeEHeHUs 5

2 CucreMarusalust JaHHBIX MOMTEBLIX ONBLITHO PHALTPAUHOHHLIX pador
H HX aHajH3 17

3 3aKOHOMEpHOCTH H3MeHeHHs BOJAOIPOHHUAEMOCTH B  CKaJdbHbiy
MaccHBax 20

4 MeTtoauKa COCTaBJeHHS MOAeNeli BOJLONPOHHILAEMOCTH CKAaJbHBLIA
M {CCHBOB 3o

O OueHka HEOAHOPOKHOCTH H AHU3OTPONHH MACCHUBA MO XapakTenwu
CTUKaM BOAONPOHHIAEMOCTH (DUALTPALHOHHOH HEOAHODPOAHOCTH H aHHLO

TPOIIHH ) 39
6 IlpumMepnt cocraBjenus MojacJeil BOAONPOHHUAEMOCTH CKaJbHbIX

MAaCCHBORB 19
[Tpunroscenue 1 Yciiosusi (GuAbTPAUMH B CKaJbHbIX MAacCHBAX 64

[Tpunroxcerue 2 MeTOnb M3YUEHHA  BOJAOHNPOHHUAEMOCTH CKdJ bHBbIX
OCHOBAHHUM INJOTHH {4

lpuromenue 3 Tlytn cocpenotouennoft (PUABTPAUHH, 30HB BO3MOX
HOH CY(PGO3HH H HX OTparkeHHe B MOMACJSIX BOJIO
MTPOHHLLAEMOCTH 39

{  ~ok nureparypii 104



