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NPEAJUCIHOBHE

[IpoexTHpOoBaHHE U CTPOUTEJNLCTBO KPYNHBIX HHKEHEPHLIX COOPY-
XEeHHH, B TOM YHCJIe THAPOTEXHHUYECKHX (5HepreTH4YecKoro, TPaHC-
MMOPTHOrO, BOAOXO3SHCTBEHHOrO H MPPHrallHOHHOTO Ha3HauYeHHsd),
0COOEHHO B FOPHBLIX padoHaxX C NOBLIINEHHOH CEHCMHYECKOH AKTHB-
HOCTbIO H CJOXHBLIM T€0JIOTHUECKHM CTpoeHHeM, TpebyloT HapeX-
HOTO HHXXEHepHO-reosorHyeckoro oO0OCHOBAHHS TPOEKTHBIX pellie-
HUH, OasupyIOUIHXCA Ha pacueraxX IMNPOYHOCTH H YCTOWYHBOCTH
CUCTEMBI COOpYIKeHHe — oCHOBaHHe. [l mpoBefieHUss pPaCUeTOB HJIH
G HU3UYECKOIO0 MOAECTHUPOBAHHSA 3TUX CHCTEM HeoOXx0AHuMa HHMKEeHEepHO-
reoJiorqyeckast cxema (Mojesb) OCHOBaHHs, cojepxkaluas HHPOp-
MaUKI0O O CTPYKTYPe MAacCHBA (reOCTPYKTypHAas MojeNb) H (PH3UKO-
MexaHHYeCKux cRoHcTBax cpeabl (MojesH CBOHCTB) € COOTBETCTBYIO-
el AN pacueToB H SKCMEPHMEHTOB CTeNeHblO ynpouleHus (cxe-
MaTH3auHuu), HO ©Oe3 HapylUeHHs INPHHUHUNHAJbHBIX OCODEHHOCTeH
cpensl.

['eocTpykTypHass MOfeJb OCHOBAHHS OTPAaXKaeT COCTaB, CTPYK-
TYpy H cocrosHue maccuBa. [lo dopme onHa npexpcrasiser coBo#
CHCTEMY pa3pe30B M KapT, Ha KOTODPBIX BbIAEJEHLl KOHTYPHl KBa3H-
OJTHOPOAHBIX HHXXEHEPHO-TeOJIOTHYECKHX 3JEMEHTOB. [ e0CTpPYKTYP-
Hasg MOJeJib COCTaBJIeTCAd Ha OCHOBE Pe3yJ/bTAaTOB HHXKEHEPHO-Teo-
JJOTHUECKHX H3BICKAHUU H HCCJENOBAHUH CKaNbHBIX MACCHBOB KOMII-
JEKCOM METOJOB: Ie0JIOTO-CheMOUlbiX, reothU3HUeCKUX, TOPHO-0ypo-
BLIX, MMOJIeBbIX U JabopaTOPHLIX HCCAEAOBAHUH COCTaBa U CBOHCTB
mopon. Ilpeacrassisiercss, YTO B MNpOrpaMMe HHXKEHEPHO-IeQJIOrH-
YeCKHX HM3bICKAHHH HeOOXOAUMO IpefyCMaTpHBaTh leJieHalnpaBJ/ieH-
Hbl€ TeOCTPYKTYPHbIE HUCCAEA0BAaHUS AJS YyUaCTKOB OCHOBHBIX COOpPY-
KeHHH, obecneuyuBalOUlHe COCTaBaeHHe ¢ TpebyeMOH AeTaJbHOCTHIO
PACYETHBIX CXeM H MOJEJIEH CHCTEM OCHOBAHHE — COOPYKEHHeE.

B Hacrosiniee BpeMs oOHIeNnpPH3HAHO, 4TO JIHOOOH CKaJIbHBI Mac-
CHB KAK OCHOBaHHe HHIKEHEPHOI'0 CcoOopyxeHHs (OyAyuH pacujeHeH-
HbBIM HapyIUEHHAMH CIVIOIIHOCTH pPa3HOTro reHe3uca, B TOM UHCTe
9K30Te€HHBIMH TpellHHaMH BBIBETPUBAHHSI M Pa3TPY3KUH) — B oOHEM
cllyyae JHCKpeTHas, HEOAHOPOAHAA H aHH3OTPOINHAA Cpella 30HaJdb-
HO-OJIOUHOrO cTpoeHust. KoHUenuus o 30HaJbHO-O0JIOUHOM CTPOEHHH
CKaJbHBIX MacCcHBOB paspalbarteiBanace OAHHM H3 CTapefluInx
HHXKEHEPOB-TeoJIOrOBR Hawue#t crpaHbl A. M. T'ypeeBniM, HauHHasd
¢ wectHaecATHX ronoB [18—22]. [Toxn ero pykoBOACTBOM CO3/aHbl
reocTpPyYKTYpHble Mopenu ocHoBaHHi: Kacce6ckoit (Tynuc), TokTo-
rynbckolt, KpacHosipcko#t, HMurypcko#t, Casano-Iliyuenckor, Moru-
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neB-Tlononbvckoit, Hypekckoit I'DC, Crpuliickoro ruapoysna u p.
[Tonasasitoniass 4actb 3THX pa3pabotok B BHAe (OHOOBBLIX MaTe-
pHAJIOB HCNOJIb30BaJach AJS pacueToB H 3KCNEPHMEHTANbHOrO
MOJIEJIHPOBAHHUS, B YACTHOCTH, HAa YHUKAJBHOH GONLILNOH TeoMeXxaHu-
YyeCKOH MOAeJTH CKa/JbHOrO OCHOBAHHS apouHod NaoTHHH Hurypy
'3C B macumrabe 1:150. Dra Mopenb, co3fgaHHAs W HCCIAeNOBAH-
Has Bo BHHHWTe kaun. Texn. Hayk AnronoseiM C. C. Ha reoctpyk-
rypHoifi ocHoBe (A. M. I'ypees, M. C. Bpion), 6naa cioxena us
NPAMOYroJbHEIX U TPeyroJbHbIX NMPH3MATHUECKHX OJIOKOB [BeHAaj-
aTH THNOPa3MepoB, UYHCJO KOTOpHIX npeBbiiano 300 Toicsy.
Oxnako sce 3tu paspaborku BHWMHI'a no meromuke reocrpykryp-
HOTO MOJEJHPOBAHHUSI N0 HACTOSIIETO BpeMeHH He OblIH 0000lIeHb
¥ H3JaHbH B BHAE HOPMATHBHO-METOAHYECKOTO MOKYMEHTA.

B nocaenune roant Bo BHHHWIe 6wiau paspaboranwl monmenu
OCHOBAHHII H BBHINOJHEHB MOJeJbHbIe HCCJAeNOBAHHST HANCXKHOCTH
CHCTEM OCHOBaHHE — COOpYHKeHHe AJs BAXKHEHUINX OTEUECTBEHHBIX
FHAPOY3J0B, B ToM yHcae: Poryuckoro, Konbimckoro, Bypeiickoro,
boryuanckoro, Teabmamckoro u ap. (B. C. Baamumupcxui,
H. M. Kapnos, A. A, Hukutiun 1 ap.). O HeKOTOPBLIX U3 HHX CKa-
3aHo B [Ipnnoxeuun 6 Hacrosimed MeToauky,

[Tapaanensho ¢ paboramu BHHII a unxkenepuo-reonoruueckoe
MOJEJHPOBAHIle CKaJbHBIX MAacCHBOB Pa3BHBAJOCb APYTHMH HCCJe-
nopartessiMu B Hawelt crpaHe (A. A. Bapra, B. B. Kasaxun,
A. B. Koaunuko, A. T'. JIsikowmun, JI. C. Mupomnukosa, H. @. Ho-
BukoB, M. A. Tluporos, M. B. Pau, C. b. ¥xos, C. H. Uepusnizen
H ap.) u 3a pybexom (JI. Mwanep, ¢. [Taxep, [Hx. Cruny,
Y. Kpam6eiin u ®. I'pefitunn u np.).

Hacrtosmas MeTonuka noarotoBieHa B JabOpaTOPHUH HHIKEHep-
HO# reosoruu u reokpuosorid A. M. I'ypeepriMm, O. K. BopoHKOBHIM,
M. C. bpionom, B. C. BnaauMupckum.

Hayunoe penaktuponaHue poinoaneno JI. [I. CamnerunsiM ¥
H. ®. KpusocHorosoi.

[Ipu coctraByieHun MeToaHKH OBIY YUTCHBI 3aMeUaHUs U Tipe-
noxeHus psaga opranusaunii: [uaponpoekra um. C. §I. JKyka,
JITTY, JleuruaponpoexTa, a TakXe cneuunanucros BHHUUD um.
b. E. Beneneesa. Astopnl 6aaroaapar A. A. Bapry, H. M. Kapnosa,
H. &. Kpusonorosy, A. Il. Murpodanosa, M. A. [luporosa,
JT. J1. Caneruna, cnocoOCTBOBABLINX CBOMMY COBETAMH H TTOMOILBIO
BBLITIOJIHEHHIO NaHHOH paloThi.

3ameuaHus ¥ noXXenaHus npocb6a HanpasaaTh B aapec BHUUT
uM. B. E. Bepeneena — 195220, Jleuuurpan, I'»karckas yua., 21,
nabopaTtopHs HHXKEHEePHOH reOJIOTHH H TEOKPHOJOTHH.
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MHHHKCTEPCTBO MeronuHka cocraBaeHus )
SHEPTETHUKH H FeOCTPYKTYPHBIX cxeM (mopaenei) [1 55-90
snextprbukauuy CCCP CKAJbHBIX MACCHBOB B OCHOBAHHAX BHUUI
THAPOCOOPYKEHHH

— il —

1. OBUIHE NOJOXEHHA

1.1. Hacroamein Metoauko# uenecoobpasHo pyKOBOACTBOBATHLCH
NPH COCTaBJEHHH IeOCTPYKTYpHEX Mogeneit (I'CM) ckaabHHX Mac-
CHBOB KaK OCHOBHl [/ TOCTPOEHHS YaCTHBHIX (ClNelHaJH3UPOBaH-
HhIX) MojeJieil ux (pH3HKO-MeXaHHUYeCKHX CBOHCTB (nedopMalHOH-
HbIX, MPOUYHOCTHBIX, GHJAbTPAUHOHHBIX H T. A.). Komnaekc I'CM wu
cCriellHaJJH3HDOBAHHBIX Mojesed o00pa3yer HHXKXeHepPHO-reosoruye-
CKYlI0 MOJeJib CKaJbHOrO OcHoBaHus (puc. 1) (mo [49] ¢ nonoJine-
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Puc. 1 llpunuunualbHas cXxeMa HHMXEHEPHO-TeONOTrHUeCKOR MOJEJNH OCHO-
BAHHA THAPOTEXHHYECKOrO COOPYMHEeHHS.

Buecena Bcecorw3HbiM

opaeHa Tpymosoro KpacHoro YTBepXAaeHa Cpok
3HAMEHH HayuyHO-HCCIeA0Ba- BHUHWTD um. b, E. Beneneera | Breneuns

TeJIbCKHM HHCTHTYTOM peureHHeM Ne 2] [1l k8

FHAPOTEXHHKH or 6 Hosbps 1990r. 1991 r.

uM. b E. Benedeena




HHAMH). MeTOAHKY MOXHO HCII0Jb30BaTh TaK:kKe: a) npu ofpa-
60TKe, HHTepnperaudd U o0OOOIUEeHHH MAaTEpHAJIOB H3BLICKAHHH W
HCCJEAOBAHHK CKaJIbHBIX U IIOJYCKAJbHBIX OCHOBAHHH IVIOTHH, TYH-
Hesnel, kaMep noaseMHelx I'9C u 1. o.; 6) Npu COCTaB/IEHHH pac-
yeTHbIX cXeM pafoThkl CHCTEMBl COOpYXKeHHe — OCHOBaHHe; B) Npy
pa3paboTKe NpoekKToB (MH3UYECKUX MOAeJeH OCHOBAaHHs (reomexa-
HHUECKHX, FTHAPABIHYECKHX, QUAbTPALUOHHBIX); T) NpH pa3paborke
MPOEKTOB CHeUHaJbHBIX BHAOB MCCJAEAOBAHUH MacCHBA: TeodH3U-
YyeCKHX, TeOMeXaHHYeCKHX, ONbITHO-PHJIBTPALUHOHHBIX H AP.

[IpuMedanns: 1. OCHOBHbE nNOJOXKEHHA METOAHKH cocraBdenus [CM
CKaAbHbIX MAaCCHBOB B OCHOBaHHAX THADPOCOOPYIKEHMH INDPHUMEHHMBl HAJH HHXKe-
HEePHO-Te0JIOrHYecKoro o0OCHOBAHHS NPOEKTOB JHOOBLIX KPYMHBIX  HHIKEHEPHHIX
COOP Y MEHHI,

2. Ilpi nosab3oBanHH NOJNOMEHHAMH HAcToslWed MeTOAHKH CJAGAYCT TaKike
cobaonate tTpebopanus CHull Ha npoekTupoBaHHe OCHOBAHHH COOPYIKEeHHI
(20202-85, 11-7-81), Ha nHxenepunole uspickanus (1.02.07-87), TOCT 20522—75.
20100—82 n ppyrix oOLICCOIO3HBIX H BCAOMCTBEHHLIX HOPMATHBHU-MCTOAHYE-
CKHX JOKYMEHTOB, OTHOCSLIHXCA K BOMPOCY HHIKEHEPHO-Ie€O0JOTHYECKOr0 H3yye-
HHA CKaJIbHbIX OCHOBAHHH COOPYMXEHHH H MAaCCHBOB.

3 Puc. 1 comep»xur HeoOXOAUMBIH MepeueHb  HHIKEHCPHO-TEOJOTHUECKH X
ACMTEKTOB H3YYEHHS CKAJbHOTO OCHOBAHUA H MNOCJAEAOBATEJbHOCTL d4HAJU3a MarTe-
pHasoB H3blCKaHHuil. TlpuBeneHnblli 3ecs HaGop UYACTHBIX MOJAeJeil He ABJsETCA
o0A3aTenbHBIM BO Beex cJaydasax, Kak npasuso, AJs peliednsd OCHOBHLIX 3ajay
NMPOECKTHPOB&HHA JOCTATOYHO OFPAHHUYHTBCH MOUENAMH AePOpPMANHOHHBIX, MMpPOY-
HOCTHBIX H QHUABTPALUHOHHLIX XapaKTepPHCTHK CBOHCTS.

OcHoBHbIE NOHATHA, NPUHATAA TEPMHHOJOTHA,
ycaoBHble 0603HAYEHUST U elUHHIBI U3MEpPeHHS

1.2. 'eocrpyskrypras modeas (I'CM) xapakrepusyer npocT-
paHCTBEHHOE paclipesejenue (B TOM UHCJe: YCJOBHA 3aJieraHus,
CTPYKTYPHO-NETPOJIOTHUECKHE OCOOEHHOCTH, CTPYKTYPHO-TEKTOHH-
YeCKHe H CTpaTHrpadHueckHe R3aUMOOTHOLUEHHSI) HHIKEHepHO-reo-
JJOTHYECKHX 3JIEMEeHTOB MacCHBA — OAHOPOJHBIX HJIH KBA3HOAHOPO/-
HbIX M0 CBOHM (DU3HUECKUM CBOHCTBAM,

Huxcenepro-eeonoeuneckuti srement (MI') — Hekotopblit 00b-
eM IPYHTa OJHOI'O H TOrO K€ HOMEHKJIaTYPHOTO BHAA [PH BHIIIOJHE-
HHH OJLHOIO H3 YCJOBHH: |) XapaKTepHUCTHKHU TPYHTa H3MEHAKTCH
B npepenax MI'9D HesakoHOMepHo; 2) cylllecTByroUiasa 3aKOHOMED-

HOCTb B H3MeHeHHH XapaKTepHCTHK TaKOoB4, YTO €10 MOXHO IpeHe-
6peur (ITOCT 20522—75).

B kauecTBe HIKeHepHO-TeOJIOTHYECKUX 3JIeMEeHTOB CKaJlbHOIO
OCHOBaHHS (Ha pas3HbIX MacuiTabax H3YUYEHHS) MOLYT BHICTYyNarThb.

a) cTpyxrypro-nerporoeuteckue 3otHbt (CI13) u OJ0OKH (CI1b)
(KaxKablil H3 3THX 2JIeMEHTOB KBa3HOAHOPOMAEH IO COCTAaBYy H CTPOC-
HHIO) ; |

6) ummenepro-zeoroeuseckue sonst (UT3) n Gaoxn (MI'D)
(KaKablii M3 3THX 3JeMeHTOB KBAa3HOAHOPOJEH [0 cocTaBy, CTPOC-
HHIO, COCTOSIHHIO H CBOHCTBAM NMOPOJ B MACCHBE);

B) aaementaprsie nopodnsie 6aroku (DI1B) n paspensioline HX
3/leMeHTapHble 30Hbl ocnabyedust uau Tpeiuusl (3I13) (KaxK AblH
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U3 3THX 3JIeMEHTOB KBAa3HOAHOPOAEH IO COCTaBy, CTPOEHHIO, COCTO-
SHH1O, a2 HX CBOMCTBA HIAEHTHUHBI CBOHCTBAM 00pa3iOB HEHAPYILEH-
HOMO CJIOXKEHHA, HaXOAAUWHXCA B OAHHAKOBOM HaNpPAXKEHHOM COCTO-
sHun ¢ b u II13 B Maccuse).

JIMHTONOro-CTPYKTYPHBIE 3JE€MEHTHl MacCHBA

Ca0exk — a1eMeHTapHasi efHHHIlA CJOHCTOCTH TOPHOH MNMOPOAH,
JUTOJIOTHUECKH OAHOpozeH; MolnHocTe H = (10~4=1072) M.

[Ipocrod (npocsioeK) — TOHKHH CJOH, 3aKJIOUEHHBIH MeXAy
OCHOBHBIMH CJIOSIMH; MOXKET NoApPa3Ac/JATbCA Ha CJOHKH; JINTOJIOIH-
yeckd oaHopoaeH; H = (1073=10-2) M.

Caod — rteno naocko# $HOpPMbl, OAHOPOAHOE MO JHTOJOTHUECKHM
ocofeHHOCTSIM; noapasfensiercs Ha npocisou;, H = (1072=1) M.

[laracT — reosioryyeckoe Tesio MJOCKOH (OPMBI, MOUHOCTL KOTO-
pPOro BO MHOr0 pas3 MeHbllle JHHEeHHBIX pa3MepoB IMJIOLIaAH ero pac-
NPOCTPAaHEHHsA, a B MOJACLIBE H KPOBJE ero Pa3BHUThl TPEILIHHB Ha-
nnacroBanus. OOBIYHO JHTOJOTHYECKH OINHOPOAEH H MOXET COCTO-
STh H3 CJIOEB H IIpocjioeB; OJ0K00OPaA3YOUIUMH TpeuluHaMu T1JiacT
pacuneded Ha IlIB; H = (10-1=10) M.

Ilaker naacros8 — COBOKYINHOCTb IJIACTOB OCAAOYHHBIX HJH MeETa-
MOp(PHUYECKHX Mapanopon, OAHOTHNHBIX IO COCTaBy, OrpaHHYEHHBbIX
pa3pbiBaMH HJIH INPOCJIOSIMH Apyroro cocrasa; H = (1+-10) M.

[lauka CHOHCTBIX NOPOMA — OrPaHHYEHHAast NPOCJOSMH COBOKYII-
HOCTh OAQHOPOAHEIX CJ0OEB, XapaKTEPH3YIOIIUXCS OOLIHOCTHIO (PallH-
aJbHO-JIUTOJIOTHIECKHX MpH3HakoB, H = (1-10) m.

Komnaexcol MarMaTHYeCKHX MOPOA H OPTONOPOA — COBOKYMHOCTD
CMEHSIIOUIMX APYyr Apyra pasHOBHAHOCTEH MNOPOA, CBSI3aHHBIX
OOIHOCTBIO TPOUCXOXKIAEHHSI U Pa3JIHUAIOIIHXCA 0 TEKCTYPHBIM H
CTPYKTYPHBIM OCOOEHHOCTSAM; pPasfeNqdioTcsl Ha I[aKeThl IJacToB;
H = (10=10°) m.

CsuTa CNOHCTBIX HJIHM PACCJOEHHBIX MeTaMOop(dHUYeCKHUX NOopoA —
COBOKYIHOCTL NOPOJ, BhiAeAsdeMbix MO GalHaJbHO-JHTOJOTHUECKUM
IpH3HaKaM, HMeeT UeTKHe cTparturpadHyeckoe U reorpadudeckoe
HAHWMEHOBaHUs, MOXeT MNoApa3aesAaThCcAd Ha MNOACBUTH HJH IauKH
OAHOTHIIHBIX TOPOA, PHTMBI pa3Horo Macwtaba GJIHLIOHAHOrO HJH
paumesoro tuna; H = (10=10%) m.

PaecaoennocTs 1o, MmazmaTudecKux TOpOA H MeTaMop(puue-
CKHX OpTONOPOA — uepelloBAHHE B pas3pe3e pPas3JHYHBIX 110 MHHe-
PaJibHOMY COCTABY, CTPYKType, TEKCTYPE NMOPOMA, BHI3BAHHOE Pa3JNy-
HBIMH npoueccaMu Auddepenunandy marmel; H = (1071=10%) m.

CaoucTocTe TOJNLL OCAAOYHBIX NMOPOA ¥ MeraMopdHueCcKHX napa-
nopon — yepefoBaHHe B paspes3e CJ0EB Pa3JUYHOH MOUIHOCTH,
napaJjJjejbHBIX APYr APYTY, pasMyaloT: rpagjallHOHHYIO, DPHTMHU-
Hyio, ¢anmwouanyo, daumenywo H ap.; H = (1072=1) M.

Toawa nopod — COBOKYITHOCTb ONHOTO HJIH HECKONBbKHX TeHEeTH-
HeCKHX THIOB IOPOJ, XapaKTEPHU3YIOUIHXCH HEKOTOPOH OOIIHOCTHIO
BXOAsiUIMX B Hee nopon (B 4YacTHOCTH, dalHaJbHBIM EIHHCTBOM)
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HJIH XapakTepoM Hx depenoBaHusi B paspese;, H = (102-103) y
C npoYnMH TepMHHAMH, BCTPEYAIOHMHCA B MeTOAHKe, NPH Heof.
XOAHMOCTH MOXHO O3HaKOMHTBCH MO CNPaBOYHHKAM H CJIOBapsm
[14, 15, 70].

1.3. B Metoauke ucnonb3yrorcs cieAyloliHe (H3HYCCKHE Bejy-

YHHDI:

H —

X, Y, < —

Aq —
I

MOLLIHOCTbL (cJios, TJaacTa, NMaukH H Ap.), M:
KOOpAHHATHl IMPOCTPAHCTBA: Z-— BEPTHKAJb-
HblH KOMIIOHEHT, Y4 — IOPH3OHTA/JbHHIK (32-
majg — BOCTOK);, X — FOPH30OHTaJbHbIH (ceBep
— I0T);

Halpsi)KEHHe H ero COCTABJMAILHE: Tz — Bep-
THKAJIbHAS, Oc min — POPH30HTA/IbHAA (MUHH-
MaJibHOe 3HaueHHEe), Or max — FOPH3OHTANbHAR
(MakCcHMaJibHOe 3HauvyeHHe);

a3HMYT TNpPOCTHPAHHA, rpaj;

a3UMYT IajeHHs, I'pag;

yroJ najeHus, rpan,

paccTosiHHe (u1ar) MexKAy napaliiejlbHbIMH
TpelHHAMH OOHOH CHCTEMEI, CM, M,

IIHPpHHA DACKPHTHSA TPEUIHHBI, MM, CM;
AJIHHA TPELIUHBl, CM, M;

AL — nnuHa «MOCTHKOB» (L€IMKOB) MEXAY KOH-

IIaMH TapaJjieJbHBX H KYJHCHBIX TPEeLlHH, M;

«yroJl BCTpeuu» (yroj MexXIy HalipaBJjeHHeM
paspe3a u TNPOCTHPAHHEM CHCTEeMBl TPEUIUH),

rpan;
o6beM 6J0Ka, M°:

njaouiaab, M2

K03 GHUHEHT TpPeLIMHHOH TMOPHCTOCTH (my-
CTOTHOCTH), mJowaatol, %:

obuiast MOPHCTOCTb, Y% ;

MOPHCTOCThL MHHepasoB, Y%:;

MOPHCTOCTb 3aKphiTas, Y%;

MOPHUCTOCTh OTKpHITas, coobuarmascs, %;
yIroJsl HakKJIOHAa BBICTYIIOB HEPOBHOCTEH CTEHOK

TpelHHKI, Irpaj;

[— nouHa BOJHH (paccTOsiHHE MeXAY COCeAHHMH

BLICTYIIaMH) HepOBHOCTEH CTEHOK TpeUHHH,
CM, M;

BHICOTA BHICTYIIOB HEPOBHOCTEH, MM, CM;
dpakuHoHHBII coctaB OgokoB (II1B), %:;
anamerp 2IIb 1o xpuBoit obecneyeHHOCTH
npu BepositHoctd P = 10 Y%, aMm, Mm;

10 Xe npu P = 60 %, am, M;

KO3(pPULHEHT HeoAHOPOAHOCTH (PAKUHOHHOTO
coctaBa JIlIb:

BJAaXHOCTb Nopoinl (Beconas), %;




v — o6beMHBIH Bec nopoanl, H/m3;
Ouun — MCTHHHASA IJIOTHOCTb (MHHEpaJibHaf) NMOPOAH,
Kr/ M®;
0 — MJOTHOCTb MOPOAbI, KI/M?,
0c — TJIOTHOCTb CYXOH IOPOABI, Kr/M?3;
Ksus — CTEleHb BLIBETPENOCTH (OTHOLUEHHE IJIOTHO-
CTH BhIBETpeJIOH M HeBbIBETPEJioH MOPOA);
Kz — KO3 (pHuIlHeHT BoaoHaAchlLleHuss nopoabl, %:;
Kp — KO3 PHUHEHT pa3MOKaHHA (pa3MAr4YaeMoOCTH)
OPOABL, %;
Ko — KO3QdHUHEHT QUAbTPALLHH, M/CYT;
g — yleJIbHOE BOAOIIOIJIOULEHHE, Ji/MHH;

Rex, Rex, Rp, Rusc — BpeMeHHOE CONPOTHBJIEHHE NOPOJ COOTBETCT-
BEHHO: CXXATHIO, CKaJIbIBAHHIO, PacTAXKEHHUIO,
uaruby, Mlla;

E — MOAy/b yOPYLOCTH MOpPOAbl: £E.-— cTaTHYe-
CKHH, £jx— nuHaMuyeckud, MIla;

Ly — CTaTHYECKHH MOAyJib oO0ueld aedopMaliy,
MIla;

Ko, — cratHyeckuii kospduuuent otrnopa, Mlla/m;

u — Kos3¢ppuunedt I[lyaccoHa: up.— cTaTHUYECKHH,
g — AHHAMHYECKHH;

@ — YroJ BHYTpeHHero TpeHHs MOpOoA, Tpaj;

C — cuennaende nopon, Mlla;

, Us — CKOPOCTb pacnpoCTpaHeHHus npoaoabHo# (P)
H [onepeyHoi (S) BOJH, KM/c;

RQD — ortHOoWeHHe oOuled AJIHHB COXPAHHHIX KYCKOB
KepHa MJiHHOH OoJiee 10 ¢cM K mJsuHe rnpoly-
DEHHOI'O HHTEepBaJia B CKBaxHHe, Y;

P = pan/ps — OTHOCHTEJIbHOE 3JIEKTPHUYECKOE CONPOTHBJIEHHE
[IOPOAE!, FA€ pPag-— YAEJbHOE 3JeKTPHUECKOoe
CONIDOTHBJIEHHE  BOAOHACKINEHHOH  TMOPOAHI,
Os — TO 2Ke Boabl, OM- M.

1.4. l'eocTpykTypHble cXeMhl (MOReJNH) CKaJibHHIX MAaCCHBOB
LOJI2KHBl COCTaBJIATHCA Ha OCHOBe aHaJn3a H 0000leHHS pe3yJib-
TATOB HHXKEHEDHO-reOJIOTHYECKHUX H3KCKAHHA U HUCCJEeL0BaHUH,
BK/IIOUAIOUIHX KOMIJIEKC Te0JIOro-ChbeMOYHBIX H TOpPHO-OYPOBHIX
pabor, reo@H3HYEeCKHX, THAPOTreOJIOHYeCKHX H TeOMexXaHHUYECKHX
HeesenoBaHHH (noJeBblX H J1aOOpPaTOPHHIX).

TepMHHBl «cXeMa» H «MOAEeJb» HMeloT 6JH3KOe CMBICJOBOE 3Ha-
yeHHe (KaK HToroBas (opMa o0O00IEeHHS MaTepHaJIOB H3LICKAHH
H HCCJeNOBAHHHA Ha pasHBIX 3Tanax MNPOEKTHPOBaAHHA), HO pasHble
OTTEHKH AOCTOBepHOCTH. Ha HauanbHOH cTaauu H3yuyeHHsT MAacCHBA
(npeAnpoekTHAass MAOKYMEHTAIlHS: CXeMa HCIOJNb30BAaHHUA PEKH H
TeXHUKO-3KOHOMHueckoe 06ocHOBaHHe T2I0) npeAlnouTHTENLHO
yrnorpebjeHHe TepMHHA «CXeMa», a Ha cTaauax «mnpoekra (pabo-
YEero NnpoekTa)» H «pabouyell AOKYMEHTALLHU» — TePMHHA <«MO/EJ/b».
[Ipu paccMOTpeHHH METOAHUYECKHX BONPOCOB CXeMAaTH3ALHH AOMy-

9



CTHMO ynoTpelJsieHlle TEDMHUHOB «CXE€Ma» M <«MOAEAb» KaK CHyo-
HHMOB.

1.5. ['eocTpyKTypHblE MO/JJH LOJIXHBl KAa4eCTBEHHO H KOJHYecT-
BEHHO XapaKTepH30BaTb OCOOEHHOCTH TIEOJIOTHYECKOIO CTPOEHHS
FOPHYIO reOMeTpHIO CKaJbHOrO MacCHBa A5 obecneyeHHs BO3MOJK-
HOCTH CHCTEMATH3HPOBATh pPe3yJIbTAThl IIOJIEBbIX X 1ab0paTOPHbIx
HCCACAOBAHHH CBOHCTB TNOPOA H PaCHPOCTPAHHTL HOPMATHBHBIe
(pacyetHblie) 3HauyeHHsl MokKa3aTeJed 3THX CBOHCTB Ha ero obbem-
Hble 3JieMeHTbl, KBAa3HOJHOPOJAHbIE MO COCTABY, CTPOEHHIO H COCTO-
aunto. Taxum obpasom, I'CM  pos/pKHa CayXHTb OCHOBOH s
coCTaBJieHHsI  ClielHaJJJH3HPOBAHHBIX MojeJieH XAPaKTEePHCTHUK
coiicTB. [loapo6uocts ['CM posikHa OblTh BbIlE, YeM CHELHAJ K-
3HPOBAHHbLIX MOJ€/eH CBOHCTB, H He BCs HH(OpPMaLHs, comepika-
wascss B [CM, ucrnosb3yercss B gadbHefilieM B ClelHaJH3HPOBal-
HbIX MOAEAsix (HanpiiMep, cTpatHrpa@HuyeckHe H JIHTOJOLO-TETPO-
Joruyeckie 0cob6eHHOCTH). TeMm He MeHee 3Ta <«H3JHILHsSAY», 6oJec
noapobuaag HHGoOpMauHsi HeoOX0AHUMA H CJAYXKHT OOOCHOBBIBAIOUIHM
MaTepHaJdaoM aas Bbhigenaenus HI'9.

B ¢Bs3u ¢ TeM, 4To pa3Hbie CBOHCTBA MacCHBA KOHTPOJIHPVIOTCH
pa3JIHYHBIMH HabopaMi TreO0JJIOMHYECKHX [apaMeTpPoOB C pPa3HuYHOH
IUKaJa0il HX OTHOCHTEJNbHOM 3HAYHUMOCTH, CXeMbl (MoAedH) Mo
peopmaunontibiM, NPOYHOCTHLIM, (QHALTPAUMOHHBLIM H APYLHM
CBOHCTBAM CYILIECTBEHHO OTJIHYAIOTCS APYr OT Apyra (10 Koudury-
pDallHil KBA3HOAHOPOAHLIX 2JIEMEHTOB), HECMOTPS Ha TO 4YTO B CBOEI
OCHOBe OHH HMeloT eaunyo ['CM.

1.6. QopMOH npencraBsieHUs] IeoCTPYKTYPHOH MOJACIH MacCCHBA
SIBJSIETCSE KOMIIJIEKT HAOKyMeHTalHH: MaciutabGHble KapThbl, pa3pesdl
Il Cpe3bl MacCHBa, a TakXe BCIOMOrareJbHbIH, IrpadUuecKHd H
TabJuYHbLIi  MaTepuada. B uactHoctH, ['CM  pojxxua BxJIOYATH
B ce0s:

a) CBOAHBIH JHTOJOro-cTpaTHrpadryeckuilt paspe3 (KOJOHKA
B Macwitabe 1:50—1:100), Ha ocHOBe KOTOPOI'O IOCJOHHO CHCTe-
MaTH3UPYIOTCST H 0000WaloTCsl XapPaKTEePUCTHKHU TPeIHHOBATOCTH,
OJIOUHOCTH H (UIHKO-MEXaHHUYECKHX CBOUCTB;

0) BepTHKaJbHbLIE  reoJIOTHYeCKHe  paspesbl, IOCTPOEHHbIE
B HEHCKa)>XeHHoM Macurabe, Mo xapakTepHbIM M HYXHBIM AJIA
IPOEKTHLIX pacueToB ceyeHHsM MaccHBa. Ha paspesax 1noKasbiBaioT
KOHTYPbl KBa3HOAHOPOANBLIX CTPYKTYPHO-NETPOJOrHYecKux, CTPYK-
TYDHO-TEKTOHHYECKHX H HHKEHEDHO-TEOJIOTHUECKHUX 3J1eMEeHTOB Mac-
CliBA, @ TaK)Ke cpeAHHe 3HAYEHHST I JAHANIAa30H HU3MEHeHHsI rapa-
METPOB TPEeUIMHOBATOCTH, OJOYHOCTH H XapaKTepUCTHK CBOHCTB.
MuHiManbHOe 4YHCAO PAa3HOOPHEHTHPOBAHHBIX pa3pe3oB 6: TPH -—
BAOJb peKkH (JieBblii U npaBblil Gepera, pyc/jo) U TpH nornepeuHHKa.
HesatesqbHo connajgcHiue paspe3oB ¢ reo@Pu3nyeckKuMH JIHHHAMH
DA3BEAKH;

B) KapThl-cpe3bl Ha pa3HbIX OTMeETKax, cojepixaulie KOHTYpb
CTPYKTYPHO-TEOJIOTHYECKHX 3JIEMEHTOB, CpeiHHe 3HAUCHHUA Iapa-
METPOB TPELIMHOBATOCTH, OJIOUHOCTH W XAPAKTEPUCTHK CBOUCTB,
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[) MOSACHHTEJBHYIO 3aMHCKy, BKJIOUAOUYI0 Tabauubl, rpadi-
YeCKUi MaTepuas ¥ ODIYIO OUEHKY CTPYKTYPHO-NETPOSOrHYECKIHX
H CTPYKTYPHO-TEKTOHHYECKHX OCOOEHHOCTEH OCHOBAHHA ¢ BblAese-
HUEM TeX M3 HHUX, KOTOpbie MOrYT BbI3BAThH OCJIOXKKHEHHS NpPH CTPOH-

TeJbCTBE H 3KCIJIYAaTalHu COODPYKEHHSA H NO3TOMY TpelyioT CIlelH-
aJIbHOTO H3YUYEHHS

1.7. OtobpaKeHHe CTPYKTYPHO-reOJIOTMYECKHUX 3SJEMEHTOB Ha
paspe3ax H KapTax-Cpe3ax NO3BOJIsieT HalMIsAHO (KadyecTBeHHO, De3
YHCJIEHHBIX OLEHOK) XapaKTepH30oBaTb HEOAHOPOAHOCTbL, AaHH30-
TPONHOCTb H JHCKPETHOCTb MaccHBa (raba. ).

Tabauya I
Knaccudrrauus nopoa U MACCHBOB I10 OAHOPOAHOCTH U
naorpondocTy (no Il. H. IlaHiokoBy ¢ AONOJHEHHSIMH)
[Topoasbl wmay
h?ﬂgCliEhl , Oaunoponubie HeogHopoaHbie H AHCKPeTHLIE

— i

M3orponubie | XaDaKTEPUCTHKH CBORCTB NOpo- | XapaKTePHCTHKH CBOICTB NMOPOA
Abl He 3aBUCAT OT nHanpasfeyys | He 3aBHCAT OT HanpaBjeHus,

H KOODAHHAT TOYKH OMpo6oBa- | HO 34aBHCAT OT KOOPAHHAT TOUYKH
HU A otipoboBanus
Anusorpon- | XapaxkTepHCTHKH CBOHCTB NOpoA | XapaKTEePHCTHKH CBONCTB NOPOA
Hble 3aBHUCAT OT HalpaBJeHHH, HO 3aBHCAT OT HAaMNpaBJEHHA H
B JIOOOM 3aJaHHOM HamnpasJje- | KOOPAHHAT TOYKH onpoBoBaHHA

HHK OCTAIOTCH HECH3MEHHbIMMI

* Huckpernasn cpena — HeoAHOPORHAS, ¢ Pe3KHMH H3IMeHEHHAMH XapaKTEePHCTHK CBONCTB
B COCeAHHX CTPYKTYpPHLIX 39JeMeHTax, B YaCTHOCTH, CAQXKeHHasl H3 oTae/lbHOCTeH, HEe CBA-
3aHHBIX MeXAy co60d 3HAYHTEeJAbHBIMH CcHAAMH clnefdedHius, CuenJeHHe OTAeAbBHOCTER HA
OAHH-ABAa NOpsiKa MeHblIe CUeNJeHHss TOR e nopoAbi B MOHOAHWTHOM ofpasue, [lpumeptrt
AHCKPETHLIX cpefl — 3epHUCTAA W GJo4Hast cpefbl. JAUCKPRTHOCTb <pefbl TO OAHOH U3 xapak-

TEPHCTHK CBOHCTB He Bcerja CONPOBOMKMNAETCH AHCKPETHOCTbIO CPeabl MO ApPYCHM XapakKre-
DHCTHKAM,

HeonHOPOAHOCTE MaccUBa B TOH HJAM HHOW CTeNneHH CBsI3aHA
C (pakTOpaMH pas3JUYHOrO reHesHca, BO3pacra, yCJIOBHAMH 3aJie-
ranus, JIHTOJIOrO-IIETPOJIOTHYECKHM COCTaBOM, CTPYKTYPOH, TEKCTY-
DOH, CJIOHUCTOCTbIO, OJIOUHOCTLIO, TPEUIHHOBATOCTLIO, €CTEeCTBEHHLIM
HanpsXeHHbIM COCTOSSHHEM, 3aNOJIHHTeJIEM TPEUIHH H 10p, BBIBETPH-
BAHHEM M APYTrHMH,.

KonuyecTBeHHas OLEHKA HEOAHOPOAHOCTH MacCCHBA BHLIMOJ-
HeTCst OOBIYHO MYTEeM CTAaTUCTHYECKOH OOpPabOTKH XapaKTEPHCTHK
crpoeHusi (cpeanuii oO0beM 640KOB, HX (PPAKUHOHHBLIH cocTaB) HJH
CBOMCTB (ynpyrue, Jed@opMauHOHHLEIE, NPOYHOCTHBIE, PHUIBTPALHOH-
Hbie [[ Ap.) Ha OCHOBE H3BECTHBIX KPHTEPHEB IO cpelHeKBaJApaTHU-
HOMY OTKJIOHEHHIO, KO3 HUUHNEHTY BapHalHH (H3MEHUHBOCTH),
OTHOLLIeHHI0 KBapTuJed. CieayeT HMeTb B BHAY, UTO KOJHYECTBEH-
Hble¢ OLeHKH HEOLHOPOJAHOCTH MACCHBA I10 PA3HBIM XapaKTEepPIHCTI-
KaM CTPOEHUS H CBOHUCTB MOI'YT He COBIaJaTh, NOCKOAbKY BJIHSHHE
HEOAHOPOJHOCTH HA KaXAYI0 U3 3THX XAapaKTepPUCTHK pasJHYHO.
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[I[ppMeHeHHEeM METOAOB HHXKEeHEDHOH CEeHCMHUKHM B IUHPOKOM JlHAma-
30HEe YacTOT (OT €AHHHIL repll 0 COTeH KHJOrepll) MOXKHO OUEHHTH
HEOAHOPO/IHOCTb MACCHBA Ha pa3HbiX 0a3ax H BHIACNHTb XapaKTep-
Hble [Jisi Hero pasmephbl HeOAHOpomHOcTel [44, 67].

3aBHCHMOCTh XaPaKTEPHCTHK CTPOEHHst OT pas3MepPoB 06/acTy
onpoboBaHua (MacliTaOHbIH 3(PQeKT) BBIHYXKAAeT INPH OLEeHKe
HEOJAHOPOAHOCTH MACCHBA KAaK OCHOBAaHHs (H/H CPelbl pa3MemieHus )
HHXXEHEPHOro COOpYXKEHHs aKUEHTHPOBATb BHUMAaHHE Ha 3JieMeH-
TaX HEOAHOPOAHOCTH, COU3MEPHUMBIX C KOHCTPYKTHBHBIMH HJH Tex-
HOJOTHYECKHMH 3JIeMEHTAMH COOpYKeHHH (cexuuii, 6J0KOB 6eTo-
HHDOBAHHA H T. A.), T. €. 0a3zax nopsaka o—10 M u GoJgee.

[‘eosioruuecKOd NPHYHHOM AHH3O0TPONHH MACCHBA SBJSIETCA YIO-
psinovyenHasi (OpHEHTHpPoBaHHasi) HEONHOPOJHOCTb €ro CTPYKTYyp-
HbIX 3JIEMEHTOB, CBsI3aHHasl ¢ npeobJafaiollHM HalpaBJCHHEM Tpe-
IIHHOBATOCTH, CO CJOHCTOCTbIO M CJAHUECBATOCTbIO MNopoa. AHH30-
TPONHIO MAacCHBA HJH €ro YacTed OObIYHO OUEHHBAKIT KO3 (D HIIHEH-
TOM aHH30TPONHH Ka = Amax/Amin, T1€ Xmax, Xmin — COOTBETCTBEH-
HO OoJiblliasi H MaJiad IoJAYyOChb 3JIJIHICA AHHU3OTPONHH KaXKIOH
XAPAKTEePHCTHKH CTPOEHHSA HJH CBOHCTB. J3HaueHHe K, OAHOIO H
TOIO 2Ke 3JIeMeHTa MAacCCHBA, BBIYHCJIEHHOE M0 PA3HBIM XapaKTepH-
CTHKaM CBOHCTB, MOXET OTJHYaTbCcda. KpoMe Toro, K, 34aBHCHT OT
pa3MepoB obJiacTH OnpoOOBaHHA MacCHBA.

Ilag KOoJMHYecTBEHHOH OUEeHKH aHH30TPONHH MACCHBOB HauboJiee
[epcleKTHBHb rec@HU3HyecKne MeTOoAbl, B YaCTHOCTH, CeHCMHUYECcKHe
(44, 63, 67].

[lpu npoexTHpoBaHHIl THAPOTEXHHUECKHX COOPYKEHHH OCHOBAa-
HHE MOXHO CYHTaThb H30TPOINHBIM 110 AeDOPMHPYEMOCTH H NPOUHO-
cTH, ecan 3HauveHuHe K, < 1,6 (CHull 2.02.02-85). 310 npuMepHo
coorBercTBYeT Ka(Up) < 1,22 (11O CKOPOCTH paclpoCTpaHeHHs1 IPO-
AOJbHON BOJIHbI) B HEBOAOHACHLIIIEHHOM MacCCHBe.

1.8. 'eocTpykTypHHe cxeMbl (MoJesH) CKaJbHBIX MaCCHBOB
NOJIXKHBI COCTABJSITBCS HAa KaxKJAOM 3Tale NPOeKTHPOBaHHUsi C Hapa-
cTaioleid nNoaApo6HOCTLIO H OOOCHOBAHHOCTLIO B COOTBETCTBHH C pe-
KOMeHAyeMblM MaciuIiTa0oOM UepTeKeH:

a) ucxoanas cxema Macwraba 1:25000--1:10000 (npeamnpo-
eKTHas JOKYMEHTalHsl, CXeMa HCIHOJb30BAHHA PEKH);

6) npemBapuTebHas cxema Macwrab6a  1:10000-—1:1000
(npeanpoekTHasi gokymeHtauus, 120);

B) ocHOBHas Mojeab Macuitaba 1:1000—1:500 (npoexrt);

r) yTouneHHas wojnesab macmrata 1:1000-—1:500 (pabouas
JOKYMEHTalHus);

1) pacueTHble MOAEAH CKJOHOB, OTKOCOB H Jap. Macuwraba
] :500—1:200 u kpynHee (pelleHHe KOHKPETHBLIX 3ajay CTPOH-
TeJbCTBA H 3KCIJIyaTalHHU COOpYyXKeHHH).

[IpeaBapHTenbHble CXeMbl pPEKOMEHAYeTCsi COCTaBJIsATb B OCHOB-
HOM Ha MaTepHajle TeoJoro-ChbeMOUHLIX M reodusnpyeckux paodor
(B ycioBHsix orpaHuuenHoro o6bema OypeHust). Ha ocnoBe 3THX
cxeM paspabaTbiBaercs nporpamma JajibHEHLINX H3bICKAHHH C IPH-
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MeHeHHeM Bcero komnzexkca pabot corsacHo 1. 1.4, Tloctpoenue
T€OCTPYKTYPHBIX MOAeNed Ha BCeX 3Tanax INPOEeKTHPOBAHHA 0a3u-
pYyeTCs Ha MaTepHaldax KOMIJIeKCa HHXKEHEePHO-TeONOTHYeCKHX H3bi-
CKAHUH, OCHOBHBIMH 3afauyaMH KOTOpPbIX IO-NpeXKHeMy OCTalOTCH:
COCTaBJIeHHe HHIKEeHEePHO-TeoJIOTHUECKOH KAapThl U pa3pesoB, OlleHKa
CBOUCTB H COCTOSIHHS MaccHBa, I[POrHO3 B3AaUMOAEHCTBHH €ro
C COODYXeHHEM, COCTaBJeHHe HHXKEeHepHO-TeOoJOTHUeCKHX pPeKOMEeH-
faluuit 1Mo BHIOOPY OCHOBHBIX NMPOEKTHLIX pPEUIeHHH U IP.

2. CKAJIbHBIE MACCUBbBI KAK FEOMEXAHHUYECKAA CPEJIA

2.1. IIpyu cocraBJieHHH TeOCTPYKTYPHBIX MOJeNed CKaJibHBIX
MaCCHBOB CJe/lyeT H3y4YaTb U aHaAJIH3IUPOBATH YCJOBHS 3aKOHOMep-
HOrO PAa3BUTHS OCHOBHBIX OCOGEHHOCTeH HX CTPOEGHHS KaK €eCcTecT-
BEHHO-HCTOPHUECKHX oOpaszoBanni. OpHOBPeMEHHO HeobXOAHMO
BBISIBJAATh U YYHTBLIBATH HHXKEHepHOe 3HaueHHe oCOOEHHOCTeH CTpoe-
HUSI MACCHBOB KaK reOMexXaHUYyeCcKOH Ccpenbl, cayKallued OCHOBaHHEM
FHAPOTEXHHYECKHX COOPYIKEeHHH, 0COOEHHO BLICOKOHAMOPHBIX OEeTOH-
HBIX TJIOTHH (cM. [Tpunoxenus 1—5).

2.2, TlpakTuuecku BCe ecTeCcTBeHHble CKaJibHbleé MACCHBHI Tpe-
[HHOBATH!. HepaBHOMEPHOCTh PAa3BHTHS TPEIIHH B MaCCHBAX ONpe-
neyiseTcsi MHOTHMH (DakTopaMH, B YaCTHOCTH, HEOAHOPOAHOCTBLIO H
AHU30TPOTIHOCThLIO CTPYKTYPHI, TEKCTYPHI NMOPOJ, JIEeMEHTOB 3ajera-
HUST M (PH3HKO-MEXAaHHYECKHX CBOHUCTB JHTOJOrO-NeTpoNOTHUECKHX
Pa3HOBHAHOCTEH TMMOPOJ, CJaramlluX pasJH4YHbLIe TPOCJOH, CJOH,
makeThl, KOMIUJIeKChl, TOJUIH. [IpH TekToHHYecKHX naedopMauHaX
CJIOH M NPOCJOH OTHOCHTEJLHO ¢Jaa0blX O NPOYHOCTH H NMOBLIHIEHHO
neOopMHUpYEeMbIX TIOPON SIBJASIIOTCS NEPBUUHBLIMH 30HAMH (MEPBOTO
poaa) MecTHOTro ocnabJjieHus1 maccliBa. Takiie 30HBI ¢ JIHHellHO-
MJIOCKOCTHOH (OpMOH pasBHTHA CHOCOOBCTBYIOT MPOCKANAb3LIBAHHIO
JacTOB MO HAMJACTOBAHHUIO. JTO MNPOCKaJIb3bIBAHHE HEpeako rnepe-
XOMHT B MeXK(DOPMAUHOHHEIE CPBIBB, A MECTAMH — B TEKTOHHUECKHE
HapylUeHHsI, TIpeHMYIIeCTBEHHO COTJacHble ¢O CKJ3aAuUaTOCThIO H
COTMPOBOKAAaeMble ONEePSIOUIHMH TPpeulnHaMHu.

2.3. B xaxnom cxalbHOM MacCCHBe TIPHCYTCTBYET NPOCTPAHCT-
BeHHAsT HepaBHOMEDHAas CeTb TEKTOHHUECKHX pPa3PLIBHBIX HapyVllle-
HAH W TPEeIIMH pa3HBEIX Pa3MepoB, UIPaAOUIHX POJbL 30H MECTHOH
NEeKOHUEHTPAUHH eCTeCTBeHHBIX HAaNpsxKeHUH, TMOBHIUEeHHS BOAO-
MPOHULAEMOCTH, YMEHbIIEHHUA XapaKTEPUCTUK TPOUHOCTHHIX H Je-
hopMallHOHHBIX CBOHCTB MAacCCIBA.

Taxkue 30HB BTOpHYHOro (BTOPOrO poaa), MECTHOro ocnabieHHA
H YXYIIIEeHHST CBOWCTB MAaCCHBa XAapakKTEepPH3YIOTCH OOBIUHO JIUHEH-
HO-MIJIOCKOCTHOH (OpPMOH pPa3BHTHA, a pacnoJjararliiuecs B syesx
3TOH ceTH OJIOKH CKaJbHBIX TOPOA HUMEIOT pas3JIHYHBIe pa3Mephl,
bopMy H opHeHTauuio. Takoe, NOBCEMeCTHO MPOABJLIOIIeeCs B Mac-
cuBax Ja000T0 reHe3uca, codyeTaHHe CeTH 30H OTHOCHTEJLHOTO
ocnabaerus ¢ pacroJioXKeHHBIMH B €€ guedx OJIOKaMHu T03BOJISET
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CYHTATb 30HaJbHO-0JIOUHOe cTpoeHue (pHC. 2) XapaxkTepHOil oco-
OEHHOCTBHIO MAaCCHBA KaK reoMeXaluuyeckoil cpejbl.
30HaabH0-0/104HOE CTPOEHHUC CKAJbHbIX MACCHBOB C 3JieMEHTaMy
HeOAHOPOAHOCTH Pa3JIHYHLIX MOPANKOB siByiseTcs HauboJlee xapak-
repHOii 0COOEHHOCTBIO CTPYKTYPHl BepxHeil yacTH 3eMHOM Kopur,
B TOM ylicjle B YCJOBHSIX pPa3JIHUHbIX THIIOB CKJAAM0K, KYMOJOB, YKHJ,
naex, CTPYKTYp HanjgactoBauuss u aAp. HauboJjee OTUETIHBO OHo
[poABAAETCS KaK pe3ynbTar CYMMapHOro BO3AEHCTBHA PANA reoJo-
FHYECKHX [pPOUEeCCOB  TEKTOHHUECKHX, Pa3rpPy3KH eCcTeCTBeHHBIX
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Puc 2 leHerllueckue oO6BbeMHbBIE 3/1CMEHThl T€OCTPYKTYPHOH MOJENH
CKaJbHOro MaccHBa (@) ¥ cxeMa 30HaNbHO-OJIOUHOTO CTPOEHHS CKAJb-
HOro MaccuBa (0)

HanpsixKeHWH, BbIBeTPHUBAHUA H Ap. BMecte ¢ Tem HeoOXOAMMO
OTMETHTb, YTO KOHUEMNUUS 30HAJbHO-OJOUHOTO CTPOEeHHs He Bcerjaa
[MOJHOCTHIO OTPa’KaeT CJAOKHVIO KapTHHY TNPOCTPAHCTBEHHOH H3MEH-
4IiBOCTH [eOJIOTHYeCKHX (PAaKTOpPOB M HX llapaMeTpoB, KaK, HanpH-
Mep, B CJydae MEePHOAHUYECKOro MOBTOPEHHS B paciipelesieHHH Tpe-
IIHHHBIX TapaMeTpoB H HeKoTopblx Apyrux  Takum oO0pasoM,
30HaJIbHO-0J104HAsT MOAeJb YYUTHLIBACT B OCHOBHOM pa3pblBHbIE H
CJOUCThIE CTPYKTYPhl, HO HeAOy4YHThIBACT OCOOEHHOCTH CKJaaa4a-
ThiX, HHBEKTHBHbLIX CTPYKTYP H HEKOTOpble Apyrue (haxkTOPHI.

2.4. CucreMuble Meskie u obuue tpewuns (VII—IX nopsa-
koB) — JI13 pas3nuyHOii oOpHEeHTAUMH OrpaHHYEHHLIX pa3MepoB
C HHUYTOXKHOH aMIJIMTYIOH CMellleHHH — o0pa3yioT NpOCTPaHCTBEH-
HYI0 CpaBHUTENbHO PaBHOMEPHYIO CeTh, B fiuesix KOTOPOH HAXOAATCA
cBOOO/IHBIE OT BH3yaJbHO PAas3JIHUHMBIX TPEUIHH 3JeMeHTapHBIC
nopontbie 6Joku (IDIIDB). Mx nunelinvle paszmepbl 0O0bIUHO A€LH-
METPhl — MEeTPHI. )

Cern Golee MPOTSIKEHHBIX TpPEUIMH 1o paspbiBHBIX CMeUlEHHH
pbicokiX (VI—IV) nopsakos 6ynyt umeTh 6ojee xpyrHble pasMe-
pbl sueil, CTOPOHBI KOTOPHIX HM3MepsIOTCs aecATKamMu H COTHAMH
MeTPOB (COOTBETCTBEHHO NOPAAKAM MacwiTabHONH KJjacCHPHKAUHA

14



TEKTOHHYECKHX pAas3pbiBHBIX CMelleHH# H TpeluHH — cM. [lpuaoxe-
HHe 1), a HaxojgsiHecss B HHX OJIOKH CJAOXKEHB CKaJIbHBIMH NOpPO-
0AMH, pacyjJeHeHHBIMH CHCTEMHBLIMH TpeliunHamMy, KBasuogHOpoOA-
HOCTb TAKHX KPYIMHBIX OJOKOB [0 BCEM NPH3HAKAM T€OJOTHUYECKOro
CTPOEHHSI BO3pACTaeT Mo Mepe yMeHblleHHA UX o0beMa.

2.5. Ilo Mepe BBIXOZA CKaJlbHBIX TOPHBIX IIOPOJA HaA JAHEBHYIO
[IOBEPXHOCTL OHH TNOJBEPraloTCs pas3pyliamuieMy BO3AEHCTBHIO
KOMILJIEKCA 39K30IMeHHBIX M SHAOTeHHbIX IIPOLECCOB: pasrpyske
eCTECTBEHHBIX Hamnps:KeHHH H, KaK CJeACTBHE, PACUIHPEHHIO CTa-
PHIX H TIOSIBJIEHHIO HOBBLIX TPeELUHH; (DHUIHYECKOMY H XHMHUECKOMY
BEIBETPHBAHHIO; AeHYHAlLHH;, oOpPYIUEHUIO BCJENCTBHE CEHCMHUYECKHX
npoueccoB U T. A. BaugHue Bcex 3THX NMPOULECCOB HAa MACCHBBI MPH-
BOAHT K CYUIECTBEHHOMY H3MEHEeHHI HX (HU3HKO-MEXAHHUECKHX
CBOWCTB, KOTOPOe HAeT HU30HUpaTeNbHO H 3aBHCHT OT COCTaBA NOPOX,
CTPYKTYpPBl MaccuBa, Kaumata, (GopM H Mnopsiika pejseda Hu ap.
3T0 00ycJOBAUBAET BEPTHKAJLHYIO 30HAABHOCTH CKAaJIbHBIX Mac-
CHBOB MO COCTOSHHIO HJIH CTEeNeHH COXPaHHOCTH OO0pasyrollHxX HX
CKaNbHBIX NMOPOA B BHJE YeThbipex ITOA30H:

A — oyeHb CHJIBHOTO BJIHSIHHSI PAa3rPY3KH H BLIRETPHUBAHHSA C Jle3-
HHTerpaudest nopoa A0 3J10BHS;

b, B, I — cooTBeTcTBEHHO CHJBHOrO, cpenHero H cjaaboro BIHS-
HHH 3THX NIPOIIECCOB.

Ofmast MOUIHOCTh 30HB BJHSAHHA NepPeuyHCAeHHOTO KOMIJeKCa
3K30TeHHBIX TNPOIECCOB H3MepsieTcss AecATKaMu MeTpoB (HHOrma
100 M u 6onee). Iloponwr momszon A u B o06bluHO ymansgoTCa H3
OCHOBAHHSI KPYIIHBIX COODY3XeHHH, a MOopoldbl NOA30HB B, xax mnpa-
BHJIO, HUCINOJIB3VIOTCSI B KauyecTBe HX OCHOBAHHH, YACTHYHO YKpeEI-
JEHHBIX UHXKeHepHBIMH MEPONPHSATHIAMH.

2.6. IIpuBeneHHble BHILIE OCHOBHBIE OCOOEHHOCTH FeOJOrHUECKOro
CTPOEHUS XapPaKTepHbl OJs1 BCeX CKaJbHBIX MAaCCHBOB KaK €CTeCT-
BEeHHO-HCTOpHYECKHX obpa3oBanHii. B KOHKDETHBIX MaccHBax 3TH
O0COOEHHOCTH NPOSABASAIOTCS NMO-Pa3HOMY B 3aBHCHMOCTH OT TreHe3uca,
BO3pacTa H YCJOBHH DPa3BUTHA cCJaraloHluX HX TODHBIX TOPON BO
BPEMEHH BILJIOTH A0 AE€3HHTErpalliii U AeHYylalHd. ITH ¥XKe ocobeH-
HOCTH 0O0YyCJOBAHBAIOT HEOOXONHMOCTH pacCMaTpHBaATh CKalbHble
MACCHBH KaK HHCKPETHYI HEOAHOPOAHYIO AHH3OTPOMNHYIO Cpenv
A0HAJNBHO-OJMOUHOrO CTPOEHHS ¢ ABYMSA OCHOBHBIMH CJAYYasiMH
CHMMETDHH:

a) rekcaroHaJbHOH HJH TpaHCBepcaAbHONH (OCeCHMMETPHUYHAS
AHU3OTPONHS); crofa OTHocHTCA OOabIIAs YaCTh CKAJIbHBIX MACCH-
BOB, CJOXKEHHBIX CJAOHCTBIMH MJH CAAHNEBATHIMH OCANOUHBIMHU MOPO-
AaMH H YaCTHYHO — PACCJAHUOBAHHLIMH H TpPEIUIMHOBATHIMH MeTa-
MOPGHUECKUMH H H3BEPXKEHHBIMH TIOPOJIaMHU;

6) OpTOTPOMHOH; cClojla OTHOCATCS CKaJibHble MACCHBBI, CJ0-
JKeHHble HHTPY3HBHBIMH H TJaybokoMeTaMOpMH20BAHHBIMH Hepac-
CJOEHHBLIMH TIOPOJIaAMH C YETKO BBIPDAXKEHHBIMH OPTOrOHAaJBHLIMHY
CHCTeMAMH TPeEeUIHH H PpasJIMYHOH HX YaCTOTOH MO OPTOroHaJIbHBLIM
HalpaBJEeHHSM.
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2.7. 1loBeneHue CKanbHOTO MAacCHBA KaK TeOMEXAaHHUYECKOHN Cpe-
abl (OCHOBAHHA HJII CPelbl pa3MellleHHST COOPYKeHHS) 3aBHCHT ot
ero eCTeCTBEHHOTrO HalpSKEHHOrO COCTOSHHA, KOTOPoe 06YC/10Bu-
BAeTCs rpaBHTAlLHEH, TEKTOHHKOH, 3DO3HEH U 3aBHCHT OT MacllTaf-
Horo ¢axkTtopa. 30HaNbHO-0JIOYHOE CTpPOEHHE MacCHBA BJHAET N
KOHQHIypauHio, CTPYKTYPY [OJAsA eCTeCTBeHHBIX HanpsXeHufi, jo.
Ka/ibHble 30HbLl KOHULEHTpaUHH H HOEKOHUEeHTpaluHH HanpsKeHu
npHueM B 30Hax ocJyabjeHus (pas3sioMbl, KpynHble TPEUIHHB U T. 11,)’
MacCHBa BEepTHKaJsbHasl 0 M TOPH3OHTAJNbHAA Gr COCTABJALIIHe
eCTeCTBEHHOrQ TMOJsA HANPAXKEHHH CYUIeCTBEHHO OTJAHYAIOTCH OT
3HaueHHi, MoJyyaeMblXx B COOTBETCTBUH ¢ runoredofi A. TefiMma:

oz = vH; or = 0,

H ¢ runoresot A. Juuuuka — K. Tepuaru:
i

g —

2.8. CxanbHBIH MacCHB KakK TreOMexaHHueckas cpela Hapsay
C FEOCTPYKTYPHOH MOJLeJb0 AOJXKeH HMeTh CJAeAVIOLUIHe OCHOBHBble
XaPaKTEPHCTHKH CBOIICTB U COCTOSTHHA:

B MdCCHBC! EEH EU: e, Kﬂ; Elh 3.8 tgﬁh C; Ktb1 d, 'Or min, Ot max,
0z; K2 (110 pasHbIM XapaKTePHCTHKAM);

B 06p33uei Taun 0, i, Morkp; RCH{, Rp, Kp, KHHB: Eﬂ, EC, Wn, e,
Ka (N0 pas3HbBIM XapaKTePHUCTHKAM).

B pape ciyuaep HeoOXOAHMO TaKXe onpepeseHue APYrux xapak-
TePHUCTHK CBOUCTB H COCTOSIHHA.

'eoMexaHHYeCKHEe XapaKTEPHCTHKH CKaJbHBIX Topoa B obpasie
H Maccupe pasauyHbl. [Jokasatesu cBo#cTB o6pasiia cKaJbHOH
MOPOAKI, KaK TNpaBuio, OAU3KH K XaAPaKTEPUCTHKAM MOHOJUTHBIX
yacteii maccuBa — I[1b — npu cpaBHEeHHH HX B WIEHTHYHOM COCTO-
aHHH (0OBOXHEHHOCTh, HATNPSIXKEHHOE COCTOAHHE).

CrnipaBoYyHbie [QaHHBIE O TeOMEeXaHUYeCKHX XapaKTepHCTHKax
CKaJbHBIX NOPOA M MaccHBoB noMeulensl B [lpunoxenusnx 3, 4.

2.9. PyKoBOACTRYAChL  M3J0XKEHHBIMH  Bbille OCOOCHHOCTAMHU
CKaJbHOTO MAacCCHBA KaK TeOMexXaHHUeckKoH cpeabl, He0oOXOOUMO
VUHTBIBATH, UTO DAaCUETHAs CXeMa MOMKeT 3aBUceTb TaK¥Ke OT THIA
HHIKEHepHOro COOpPYIKeHHUsT W pacyeTHOM BeJHUMHB Harpy3kd Ha
ocHoBanne. s CPaBHHTeNbHO JerkKHX HHYKEHepPHBIX COOpYyKeHHH
(0 << | MIla) ckanbHOe OCHOBAHHE 30HAJLHO-OMOYHOTO CTPOEHHMA
3aY4CTYI0O MOXKET PacCMaTpPHBATLCSI KAK KBA3HOAHOPOJAHOE JUHEHHO-
nepopMHpVEMOe HJAH YIPYrolJacTHYHOe mnoJynpocrpaHcTBo (1HOC
cJIoil Ha noJAynpoCTPaHCTBE) C 33aAaHHBIMH IO MaTtepHaJjgaMm H3bI-
CKaHW{l MHTerpaJbHEIMH PAacUeTHHIMH XapakTepHcTHKaMu. [Lif
KPVIIHLIX HHXeHepHBIX COOPYKeHUH ¢ OO0AblUUMU HANPAKeHUAMH
B OCHOBAHHH TOT € MacCHUB CJeayeT paccMaTPHBATHL KaK HeEOIHO-
DOMHYVIO, 30HANbHO-OJOUHYIO Cpenly C Pa3HBIMH THIAMH CBSI3H 6J10-
koB [42]: «arperaTHbHIM», <«KHPOHYHON KJaAKH», «BPa30eXKy>,
«rioTHbIM» (prc. 3). TIpu Bo3BejeHHH GeTOHHBIX MJIOTHH € OJIO-
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KaMH OeTOHHPOBAHHA INJOWARbIO OT HECKOJNbKHX [AECATKOB [0
HEeCKOJMIbKHX COTEH KBaApaTHbIX METPOB 3TO O03HAYaeT BHAEJeHHEe

3JICMEHTOB HEOAHOPOAHOCTH ¢ JHHEeHHLIMH pa3MepaMi He MeHee
5—10 M.

bJaoOYHBIE MAaCCHB MOXKHO CUHTATDb KBA3HCIJIOLUIHOH TreoMexaHH-
YEeCKOH cpeaocil B OTHOWIEHHH Ae(MOpPMHUDPYEMOCTH (Hanpumep, Mo

0)
(Popma 306 B [pmupwerue dnuns: CMOpoH{Ly . ) dnoxa K Bsicome (L) |
?gggg?%%ﬂj <714 '1-‘4 ~1:2 | ~1°7 2-1-4:71>4:1
a) . | |
[T r I
T 1/ &= &= =
/f // [/ // [/ I T
L/ [ [ ] _ ) L
[ [ [ /
Jazpeaamuan" 4—
P AL 1 nl 62 | £7
[/
o
[ 7 47
A (7] i 1 =
KUDIUYHA A 4 Il i I
KIaoHa L !
o s 4}94 5 | == | ==
_Z_f_] ) L 7 i nrow
[ [
Bpaademny” I 45 "
»? ]
Ty B2 | &
f /.
) o
I ‘/ / L !
[ Vo
L gy I o @
nnomHag T 1]
brounpLty M3 a | b C - d - Jevam-
Haccubian) >7 535?3_;‘5@ c’?gﬁ u?f@_r’{ydﬂ”ﬁw” AU Tag ToAlALTHATER
gnnan [#] mondvamag | Pegerga | Kogee (o,
Cpednas |O3; | Menno-cmonduamas | 6a0unan |, PECHE- (LTonCaTo.
Menxas Egg; Cmedensyaman  |0CHOADIHOA mﬁ?ﬁg%gﬂucr@arﬂﬂ
Nucrofarasalb Creoensyaro Sononnuciaf Ickongenan ucrobaran 180noKHULTaS

Puc. 3. dopma cBsa3x 6m0KkOB B MaccHBe (a) H KJaacCHMHKALHA HX
dopm (6) (no JI. Miwousnepy [42] ¢ monosHeHHsIMH).

Mopynio aedopmanuu) Ha Oase D, M, ecliH BHIOJHAETCH KPHUTEPHH
C. b. ¥xoBa:

2

D > dsns (-1%)- -+ 1),

17



rpe dans — JIHHEeHHBIH pasMep 21lb, M; A —3ajaHHas TOYHOCTL
onpenesenHsa cpeiHero 3HaueHus Lo, Y%.

Hanpumep, npu A = 10 % 3Hauenue D > lldanp, T. €. JTHHeHHble
pa3Mmepbl o6aactu onpobosaHHs u IIIb pasnuuamoTes npubanzy-

TeJbLHO HA NOPALOK.

UnpuBuayanbHoro yuyera Inpu pacyeTax YCTOHYHBOCTH Oepero-
BbIX TTIPHMBIKAHHH NMJOTHH, 1e@OPMHUPYEMOCTH H MPOYHOCTH CUCTEMB]
MAOTHHA — OCHOBAHHE H T. A. TPEOVIOT CTPYKTYPHO-NETPONOTHYLCKHe
30Hbl TEKTOHHUECKOTO NMpoHcxoxpeHusa (pasioMbl 11—I1V nopaakos,
oco0eHHO ceficMOreHHble), a TakKe KPyMHble TPeulMHBl V TNopsiaka.
[Ipu »TOM nepBocCTeneHHoOe 3HAYeHHE HMeeT yueT OPHEHTAUHHU IJo-
CKOCTH CMECTHTeNs1 pa3pbiBHOIO HapylleHHs OTHOCHTENbHO OCH
BOAOMOAMOPHOr0 COOPYIKEHHA, a TakKxkKe MJOCKOCTH CKJAOHA INpH
OllEHKE YCTOHYHBOCTH OeperoBbiX NPHMBIKAHHH H T. I.

3. KBABHOOHOPOJHDBIE OBbEMHDBIE 3JIEMEHTHI
CKAJIbHbBIX MACCHBOB

3.1. Ecan Hekortophlli 06beM MaccuBa Vi, BKJAWOYAeT B cebd psia
3/16eMEHTOB HEeOLHOPOAHOCTH, 00beM V, KaXKAOH M3 KOTOPBIX MHOTQ
MeHblle, 4eM Vy, TO NnocJefHHII MOXHO CUHTATh KBA3HOAHOPOMLHbIM
10 OAHOMY HJIH HECKOJbKHM MNpPH3HAKaM. Hanpumep, MoHonopos-
HBIH OJIHOBO3PACTHBIA MACCHB OJHOIO reHe3uca W eJUHOTO CTPOeHHS
0e3 KpYIHBIX CTPYKTYDHBIX HapylleHHH, HaXOASILIMHCA B OJHOM
COCTOSIHHH (MO CTelneHH BLIBETPEJOCTH, HAINPSIIKEHHOMY COCTOSIHHIO
H 3aMoJHHTeJN) TPelUH), MOXeT UEeJHKOM paccMaTpHBaTbCcs Kak
kBazuoaHopoaHbld (ecau Vy > V,). OueBugHo, uTo Takoe couera-
HHe MaJio BeposaTHO. HasHuue B MaccHBe pa3HOBO3PACTHBIX TOPOL
Da3JIHYHOrO COCTaBa, CTPOEHUS, COCTOSHHS TMPH BCEBO3MOMHBIX
COUETAHUSIX IPUBOAUT K HeoOXOAHMOCTH pacuJeHeHHsi MacCHBa Ha
MHOXXeCTBO KBa3HOAHOPOAHBIX 3JeMeHTOB ¢ o6beMaMu Vi, Vo, ...,
Vun (NpH npexXHeM yeaoBHU: Vi > V).

3.2. B ocHoBe BbijieJIeHHS KOHTYPOB KBa3HWOMHODOAHBIX 3/1eMeH-
ToB MaccuBa Ha ['CM nexxar cnenyiolnie MpHHILHIBL:

— KOHTYPB! KBa3HOJAHOPOMHLIX 3NeMEeHTOB MHOJXKHbl COBMAaAaTh
C OCHOBHBIMM T€OJOTHUYECKHMH TpPaHUIlaMU: cTparHrpadHyecKiuMH,
JUTOJOTO-TIETPOJIOTHUECKUMH H TEeKTOHHYECKHMII KOUTAaKTaMHU,

- KOHTYDBl KBAa3HOILHODPOIAHBLIX 3JE€MEHTOB JAOJXHHB COBIIaAATh
¢ rpaHuuamu noas3on A, B, B, ' paznuunoi creneny BuiBeTpHBAHHA
H Pa3rpyskd eCTeCTBEHHOro HanpAKeHHOTro COCTOSHHUSI MACCHBA,

— KOHTYPB KBa3HOJAHOPOAHBLIX 3JIEeMEHTOB MOOJIXKHB CcOBNaAaTh
C pPe3KHMHU TeMIepaTypHO-BJAAXKHOCTHBIMH rpaHUUaMH pasnena.

a) CYXHux NOpPOA B 30He a3palud; 6) BOHAOHACHIIIeHHbIX NOPOA
HUXe YDPOBHS NMOA3E€MHBIX BOX;
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— KOHTYpH! KBa3HOAHOPOAHBIX 3JIEMEHTOB ¥ PasMephl NOCAENHHX
AOJXKHBl YYHTBIBATh NJIOLLAJAH KOHCTPYKTHBHBLIX H TEXHOJIOTHUYECKHX
3JIEMEHTOB I[IPOEKTHPYyeMOro coopyxenusd. [IpHMeHUTENBPHO K CeK-
LMK KPpYNHOH OeTOHHOH MJAOTHHBLI 3TO O3Hauaer (cM. 1. 1.6), uto
KBA3HOJAHOPOAHBIH 3JJ€eMEHT ¢ MaKCHMaJibHbIM (H3 TpeX) JHHEHHBIM

pa3MepoM MeHee |0 M MOxKeT He BBIAEJATHCA, a 3HAUHT MOXET
ObITb OOBEAHHEH C COCEIHHMH.

3.3. B npouecce HHXEHEPHO-TeOJOTHUECKHX MU3LICKAHUH PEKO-
MEHAYeTCs NPOH3BOAMTL IOCTAAHHHO yTOUHsieMOe paHOHHPOBAHHE
H3YyUaeMOH TEePPUTOPHHU, BhiJeseHUe I'PAaHHI, KBA3HONHOPOAHBIX 3J€-
MEHTOB — OJIOKOB H 30H TIIOCJeNOoBaTeNbHO YMEHbIIAIOUIETrOoCs

o6beMa, a UMEHHO: CTPYKTYPHO-TEKTOHHYECKHX, CTPYKTYPHO-TETPO-
JIOTHYECKHX H HHXXeHepHO-Te0JIOHYECKHX.

I'panunuamMu CTB 6yayr cayxurte nuockoctn CT3, npeacras-
asiouge coboi raybuHHBIe pa3sioMbl 11—I1 nopsaaxoB, 3HauuTeibHaA
YAaCTh KOTOPBIX MOXET O0Ka3aTbCsH CEHCMOreHHOH C TOBBIUIEHHOH
BEPOSITHOCTBIO TPOSIBJAEHUS COBPeMeHHbix AuddepeHinaNlbHblX TeK-
TOHHYECKHX ABHIKEHUH, BLIZBIBAIOIIHX 3eMJIETPSCEHHSI H COMPOBONK-
naroumuxcs octaToyHbiMu  aedopmauusMud nopoa. CTbh o6biuno
UMEIOT KPYNHble JIMHEeHHbBle W MJoLAaAHble pa3Mephl, TaK KakK TJy-
OUHHBIE PAa3JIOMBl HAXOASITCS Ha CPaBHHTEJNBHO OOJBIIHX PACCTOS-
HUSIX APYr OT Apyra (AecsiTKH — cOTHH KuaoMerpoB). OHu MOryr
ObITH CJIOXKEHB! OJHHM HJIH HECKOJBbKHMH FeHeTHUYECKHMH THIAMH H
DA3HOBHAHOCTAMHM TIOPOA Pa3JHUHOTO COCTaBa W CTPYKTYPHO-TEK-
CTYPHBIX OcoBeHHOocTel, npuueM B npenejax CTb mMoryr HaxoauThcs

TekTOHHUecKHe Hapyuwenuss I1I—VI mopankos u cucreMHble Tpe-
muibl VII—IX nopsaakos.

CTpYKTYpPHO-TEKTOHHYECKOE PaHOHHPOBAHHE CJedyeT paccMmar-
PUBAThL KaK OJHH H3 BaXHEHUIHX 3TANOB MNPEACTALHHHOIO TNPOEK-
THPOBAHHUA, o0COOEHHO B paiOHaX C NOBHIIEHHOH celfcMHYECKOH
AKTHBHOCTBIO. DTOT 3TAll INO3BOJSAET NPH pa3paboTKe cxeM KacKana
rHAPOY3J0B H30exaTh pasMelUleHUss YYaCTKOB THAPOCTPOHTEJIbCTBA
B OMAacHOU OMH30CTH OT ceHcMoreHHelx pasnomo !—II mopsankos.
O6biuno KpynHble pasMepsl CTDb no3spossioT HAUTH Ha HX MJIOILAAH
YUACTKH, NOCTATOYHble AJisi pasMeUleHHsl BCEX OCHOBHLIX COOpYXKe-
HU THAPOY3JIOB PA3HOrO Ha3HaueHHsA, He NPHOJNHIKAACE K OrpaHHu-

quBaroudM ux pasnomam [—II nopsiakos. Ilpu BBIGOpE yyacTKOB
CTBOPOB CJeNYyeT YUHUTHIBATb TaKXe COCTAaB, CTPOEHHE H COCTOSIHHE
MOPOA CTPYKTYPHO-NIETPOJIOTHUECKHX OJIOKOB H 30H, H3 KOTOPHIX
cocroatr CTh u CT3.

['pannunamu CIIb sBasitorcsi 30HB TEKTOHHUYECKHX pPa3pbiBHBIX
Hapywenuiti V—IV mnopsaaxos, crpaturpaduueckHe H JHTOJOTO-
MeTPOJIOTHYECKHE KOHTAKTHI, MPOTAXKEeHHble TPEeUMHB T'PABHTALHOH-
Horo npoucxoxnennuss u Ap. CIIb u CIT3 monaxHb 6LITH KBa3HOJA-

HOPOAHLIMH 110 TeHEe3HCY, BO3pacTy, JHTOJOTrO-NMEeTPOJIOTHYECKOMY
COCTaBY, CTPYKTYpe H TEKCType NOPOL.
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[‘panHUaMH  HHKCHCDHO-TEOJIOTHUECKHX G6JIOKOB KaK yacrefi
CIIb sapaserca MI'3 —rpanuus noason A, B, B, [’ pasnuunop
CTelleHH BbIBETPHBAHHSI H PA3rPy3KH €CTCCTBEHHOTO HalpPsIXKeHHOrqo
cocrosiinst. MII'D kBazuonHopoansl no coctaBy, CTPOCHHIO M COCTO-
THHIO.

3.4. 30oHaAbHO-0J0UYHOE CTPOEHHE CKaJbHbIX MACCHUBOB CBSI34aHO
C Pa3JIHUHUSIMH B YCJOBHAX (QDOPMHPOBAHHUS, PA3BUTHSI H DA3PYLICHHS
CKaJbHbIX IOPOA BO BPEMEHH H TNPOCTPAHCTBE, HOAYHHEHHBIX PAY
3aKOHOMEDHOCTEH, JIs1 BBISIBAEHHS KOTOPBIX HEOOXOAHMO H3yye-
HHe caeaylolnx ¢GaxkTopoB, ONPEAEJSAIOUIKX COBpPeMeHHble HHiKe-
HepHO-TeosorHYecke 0coB6eHHOCTH OCHOBAHHM:

a) MHHepaJbHbIH COCTaB, CTPYKTypa I TEKCTYypa NOPO, BAHSIO-
IlHe Ha AHHU3O0TPOIHIO, XAPAKTePHCTHKH CBOHCTB H CHOCOOHOCTH
K JeJHMOCTI;

6) xapaxkTep CHHIeHETHUYECKHX M JOCTFreHeTHUECKHUX TEeKTOHU-
yeCKHX Hanpsiykenuii u aedopMauuii, onpenensioliix BHIOH3IMeEHe-
HHe B COCTaBe, CTPYKTYpe, TEKCType NOpPOoJ, a Takxe HX TPellHHOo-
BATOCTb 1l YCJIOBHST 3aJleraHHsl;

B) (PU3HKO-MeXxaHIueckne CBOHCTBA MOPOJA KaK maTepuaJa, ot
KOTOPHIX 3aBHCHT XapakTep TEKTOHHMYECKHX aeOopMauHit MaccHBa,
H301IpaTeJbHOCTL [AE3HHTErpaluHu MojJ BJAHSHHEM BbLIBETPHBaAHUSA H
Pa3rpy3ku U T. A.

[lepeuncaedusie GaxkToOpbl AOJXKHB aHAJH3HPOBATLCS HAa OCHOBE
JAHHBIX TNOJEBBIX H J1a00opaTopHbIX HCCAEAOBAHHH TNOPOA H3yyae-
MOr0O OCHOBAHHSI, CHCTeMATH3HPOBATHCS H TMOJIBEPraThCsl CTATHCTH-
yeckolt 06paboTKe OTAENBHO AJST KaMA0T0O THNA KBa3HOAHOPOAHOrO
HHXXEHepHO-TeoJJoTHYecKoro obbeMHoOro aneMenTta. Hnsg nonaydeHHs
TAKUX JaHHBLIX TpedOVIOTCHA: UeJCHanmpaBJeHHOe HHIKCHePHO-TeoJo-
ruyeckoe onpobOoBaHUe, HUCIOJNb30OBAHHE HA3eMHBIX M KapOTaXKHbIX
reohH3HYecKUX METOAO0B PAa3BeIKH; CIeuHaNibHOe KOJHUeCTBeHHOe
M3yyeHHe TPEUIMHOBATOCTH H OJIOUHOCTH MaccHpa;, olpeneneHHe
reoMexaHHYeCKHX H (PHALTPAUHOHHBIX XAPaKTEPUCTHK NPSAMBIMH H
KOCBEHHLIMH METOMAMH.

3.5. HeobBxonumo cobnionarth chenyiollie CTAaaAWUHOCTL MU lLeJfie-
HaNpaBJAeHHOCTbh HHMIKEHEePHO-reoJJOrHYeckoro pPanoHUPOBaHUs Mac-
CHBOB KaK OCHOBAHHII KPYMHBIX HHMEHEPHBLIX COOPYIKEeHH:

— CTPYKTYPHO-TEKTOHHYECKOe pPaHOHHPOBaAHHE T[eoJOTHYECKOro
pervoHa J0MKHO TTPOH3BOMAHTHLCS C LeJbIo BhISIBAEHIist OO1LEeH CTPYK-
TYpBHl paifioHa NPOEKTHDPYEMOro TFHAPOY3Ja, BKJAIOYAsl OUEHKY cei-
cMoOreHdnx pasaomoB lI—I nopsinkos v BBIGOP CTPYKTYPHO-TEKTO-
HituecKoro 0J10Ka, B KOHType KOTOPOro HMerTcda OnTHMaJibHble YCJ0-
BHS NS pa3MellleHuss THApPoy3Jjsa. 3ajaya pewaercss MeTOnaMH
CTDVKTVDHOH TeoJOTHH NyTeM anaju3a KapT TrocviapcTBEHHOW Teo0-
NOTHUECKO CbheMKH pastioro Macwtaba (1:1000000—1 : 50000),
feutHhPOBAHNHS MaTepHaJOB KOCMHUECKOH H  39D0MOTOCHEMKH.
A9POMATHHTHON CBHEMKH. MAOMOJHEHHBIX HHYKeHEePHO-Teoa0THYeCKOoH
cbhemroit macuwitaba 1:25000—1:10000 ¥ noepoyHBIMH MapUIPV-
TaMH Ha TeppHTOPHH HAMEUeHHLIX BapHaHTOB ydyacTKa THApPOY3Jid.
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— CTpYKTYpPHO-NETPOJIOTHUECKOE  pPaHOHHUPOBAHHE  CKaJibHOrO
MAaCCHBA yuacTKa FMAPOYy3Jia JOJXHO ITPOH3BOAHTLCS C LeJIbIO BbisSB-
JIEHUSA H YTOYHEHHS pachnoJoXeHHs1 30H OTHOCHTEJbHOro ocJnaaobJe-
HUSE B BHJe: CJOEB W NaKeTOB NOpof NoHukeHHoH npounocTu (CII3
IepBOro popa); TeKToHuuyeckux HapyuweHu#dn [IV—VI] nopsaakos
(CI13 BTOpOro pona); crparurpaHyecKkHx M JHTOJOrO-IeTPOJAOTH-
JECKMX KOHTAKTOB; 30H ydYallleHHOH MeJIKOH TpPeLlHHOBATOCTH pas-
JJHUHOro TreHe3dca. 3Jajaua pellaeTcs MeTOAAaMH CTPYKTYPHOH H
HHXKE€HEePHON TreoJIOTHH, TMNpHUMeHEHHEM TreOo(H3HUYECKHX MEeTONOB
B COYETAHHH C TCEOJIOI0-CbEMOYHBIMH, TOPHO-OYPOBLIMH, OIBITHO-
pHUABTPALHOHHEIMH paboTaMH, HHXKEHEDHO-IeOJIOTHUECKHM Onpobo-
BAHHEM pas3pesa Nnopoj, a TakxKe JabopaTOpHLIM H3yyeHHeM o0pas-
[LOB NIOPOLL.

— HMHXeHepHO-reoJornyeckoe padoHHpOBaHHe MacCHBa  Ha
y4YaCTKe rHApOy3J/a IIPOH3BOAUTCS C LEJbIO BhIABJEHUS IpaHUL [10J-
son A, b, B, I' Bayrpu CIIb u CII3. 3apaua pewaercs npumeHe-
HHEM Ha3eMHbIX H KapOTaXXHbIX reod®U3HYEeCKHX METOL0B, aHaJJH30M
JAHHBIX TOpHO-OYypoOBbIX paloT, a TaK¥Ke H3 3IMIHPHYECKHUX rpadi-

KOB CBSI3H §, 1, g, K¢, Up H T. A. C 3araybaeHHeM B MacCHB (pas-
nenbHo aasi CIIb u CII3).

3.6. Cnenyer uMeTb B BHAY, YTO 110 KOJIHYECTBY BhIJeJsieMbIX
KBA3HOAHOPOAHBIX 00beMHBIX 3aeMeHTOR MaccHBa | CM — Hanboanee
JleTaNbHasi B CPABHEHUH C APYTHMH MOJeNIIMH, BXOAALIHMH B IOHSI-
THEe <«HHXKEeHEeDHO-TeOJOrHYecKass Molenab». ITo OO0bIACHAETCs, BO-
nepBbix, TeM, uyto [[CM siBasiercad HCXOAHOH IS MOCTPOEHHST BCeX
CeuHaJU3HPpOBAHHBIX MOAEJNEH, a 3HAYUT CONEPXKHUT aetany, Heob-
XOAHMblEe KaXAOH H3 3THX MoleJieH. Bo-BTOPBIX, KPHUTEpHH BbIje-
JIeHHsT KBA3HOAHOPOAHBIX ASJEMEHTOB Ha CllelHaJH3HDPOBaHHBIX
MOAEJsAX MO3BOASAIOT O0beAHHSITh HECKOJNBbKO 3JIEMEHTOB, IOKa3aH-
Helx Ha ['CM. Hanpumep, KpurepusiMu BblAesieHUs KBa3HONHOPOX-
HbIX 3JIEMeHTOB Ha ClNelHaJH3HPOBAHHLIX MOAE]sAX CJyxKarT:

— Ha MojaeJsax AedpopMaUHOHHBIX H HPOYHOCTHLIX CBOIICTB —
OTJIHUHE XapaKTEepPHCTHK B COCeAHHX 3JleMeHTax 6oJiee yeM Ha 20 Y ;

— Ha (pUAbTPALHOHHOH MOAENH — OTAHYHE XaPAKTEPHCTHK BOAO-
NPOHHILAEMOCTH B coceaHux 3jeMeHtrax Ha 0,0—1 nmopsaox;

— Ha Treo(U3HUYECKOH MOLEJIH — OTJIHUYHE XaPaKTEepPHCTHK CKOpPO-
CTH BOJIH B 3JeMeHTax (ceuyeHHe HU30Tax) cocrtasaser 0,0—1 kMm/c.

CocraBnenne ['CM u nepexoa OT Hee K MOJEJNSM pa3iHUHbIX
CBOHCTB OCHOBAHHA BO3MOXHbI Ha 06ase CTPYKTYpPHO-NETPOJIOrHYe-
CKHX, TeoMeXaHHYEeCKHX, TreO(MHU3HUECKHX U THAPOTre0JOrH4eCKHX
HCCJIeJOBaHHMR, a TaKXKe BBISIBJEHHUS NMapHbIX KOPPENSIHOHHBIX CBfl-
3eH MEXXAYy TpeMs TpyIlilaMH XapaKTEPHCTHK:

— [10Ka3aTeJIAMH TPelUIHHOBATOCTH, MOPHCTOCTH, OGJOYHOCTH;

— reo(pHU3HUYECKUMH XapaKTepPUCTHKaMHi (CKOPOCTb YIIPYTHX BOJIH,
OTHOCHTEJIbHOE 3JIeKTPHUECKOe CONPOTHRJEHHE H AP.);

— XapaKTepHCTHKAMH AeQOPMHDPYEMOCTH, NPOYHOCTH, BOAONPO-
HHILAEMOCTH H T. I
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4. BBIAEJIEHHE TPAHHL, HH)XXEHEPHO-TEOJIOTUYECKHX
JJEMEHTOB B CKAJIbHBIX MACCHUBAX
H [IPOFHO3HAS OULEHKA HX CBOHUCTB

4.1. CiyielyeT yyuTHIBaTh, 4YTO METOAHKA BBIAEJEHHS TPaHuI
CTPYKTYPHO-METPOJIOTHYECKHX H HHIKEHEPHO-TeQJIOTHUECKHX 3JeMe[-
TOB 3aBHCHT OT BHIa CHMMETDHH T€OJIOTHUECKOTO CTPOCHHS TOJILLH,
YaCTbl0 KOTOPOH SIBJAETCA H3YyYaeMbld MacCCHB.

B MaccHBax, COCTOSILIHX M3 CJOHCTBIX, CHJbHO PAaCCJAQEHHBIX K
pacc/aaHlOBaHHbIX MOPOA (TPaHCBEPCAJbHO-H30TPONHAST CHMMeT-
pusi), onpenejedde rpanuu, CIIb u CII3 gos:xuo npousBoanTbes
C HCOOAB3OBAHHEM KOJOHKM CBOAHOTO JIMTOJOro-cTpaturpacduye-
CKOro paspesa, COCTaBJIeHHOH, HAallpumep, B Macwitabe | : 50—1: 100
H [I03BOJSIIOLLEH NMOCTPOUTH 3IIOPH MOMIHOCTH H cJ0€B H NJaacTton
(0OblyHO 0 1—2 M, a B MacCcHBHbIX nopopax ao 4—6 m). Toauwy
OCa/0UYHBIX NMOPOJ ¥ npeobpaszoBalibix MeTaMOpdH3IMOM CIAQUCTHIX
HJIM CHJIBHO PAacCJ/IOeHHLIX IOpoJA OOBIMHO MNPOSIBASIOT PHTMHUYHOCTE
B UepPEAOBAHMH CJOEB ABYX, TpeX, pexe 4YeThbipex JHTOJOTHUECKHX
KOMINOHEHTOB, B TOH HJ/IH HHOH CTeNEHH 3aKOHOMEPHO YepeaYIOLLHXCS
B paspe3e, 4TO OObIYHO XOPOWIO BHAHO Ha 3MI0pax MOULIHOCTH IJia-
CTOB (HJH CJ0€eB). ITH 3MIOPLI, a TaKxkKe MOJOXKEHHEe HH3KOMNPOU-
HBIX JIHTOTHIIOB (Hampumep, Mepreseid H apruJJMTOB CPeAH Iecya-
HHKOB) [I03BOJISIIOT BbIAEAHTb caabble caon kKaxk CI13 nepsoro
poxa, a 3akJIOYeHHble MeAy HHUMH OAHODOMHBLIE [JACTbl HJII
MaKeThbl CJOEB CPaBHHUTEJNbHO OOJbIIeH NPOYHOCTH HHTEpPNpeTHPO-
Bath Kak ClIb. Ilpu 3Tom B KauecTBe rpagallMOHHOrO IIPH3HAKA
MOXKeT ObiTh HCIIOJIb30BAHO CpeAHEeB3BeHIeHHOe 3HaYeHHe («BEeC» —
MOLHOCTb CJIOS) I[POLUEHTHOrO CcOlepXaHHsi HH3KOIPOYHLIX CJOeB
B BBIJCJEHHOH Ha pa3pe3e MOULHOCTH l1aKerTa.

4.2. I'paduueckas KOJOHKA CBOAHOI'O JIMTOJOrO-CTpaTHrpadHue-
CKOrQ paspesa H3yyaeMOro MAacCHBA AOJIXKHA CAYXHTH OpAHHATOH
NJIsT CACTeMATH3allHH CPpeIHHX H MpeJeJbHbIX 3HaueHHH XapaKTepH-
CTHK pPa3JIMYHBIX CBOHCTB H COCTABa JIUTOJOrLO-IleTporpaduIecKHX
pasHoBHAHocTe# (cM. puc. 3-2). Ha ocHoBe Takux rpa@HukoB MOXKHO
NpOCJeNUTh H3MEHEHUSA MO JIMTOJIOro-cTparurpadHuuyeckomMy paspesy
CAeAVIOIIHX XaPaKTEPHCTHK: Vuun, 0, 1, Horkp, Rew, Rp, Rex, k., Ey,
Up H AD.

[lono6Hble cucTeMaTH3alMsa M CTAaTHCTHYecKast oOpaborka AaH-
HblX TIO3BOJISIIOT BBISIBUTh KOPPeJSILLHOHHBIE CBA3H OTHAEJbHBIX XapaK-
TePUCTUK, B pPALE ¢JyuaeB YCTAHOBHTb T[eOJIOTHYECKUE MPHYHHDI
TaKMX CBsI3eH M Ha OCHOBE 3TOr0 YTOUHHTh rpanuubl CIID Ha
KOJIOHKE.

4.3. Inast CKaJbHBIX MacCHBOB, CJIOXKEHHBIX Hepacc/ioeHHbIMH
MACCI{BHBIMH NOpPOJaMH C OPTOTPONHOH CHMMeTpHeH, HanpuMmep
MaCCHBHBIMH FPAHHTOHJAAMH, B KaueCTBe 3KBHBAJIEHTOB I1JIOCKOCTEH
LKOHTAaKTOB Pa3HOBHIHOCTEH CJioeB MOPOA MOryT ObITh HCIIOJb30BAHB
[TVIOCKOCTH TPEUIHH IJ1acTOBOH OTAEJbHOCTH, KOTOpble OObIYHO 3aJ1€-
raloT MOJIOr0, M War MeXAy HHMH onpepedsier BbicoTy IIID.
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Jlns paccsioeHHBIX MarMaTHYEeCKHX H MeTaMOpP(HYECKHX MOpOL,
3aJIeralluX ¢ KpyThiM najgedHeM, soigenedue CIIb u CII3 pomxuo
[MPOH3BOAHTLCA AHAJIOTHYHO CJIOHCTOH TOJILIE 10 HOPMAJU K IJIOCKO-
CTH HX pacCJJOeHHs HJH CJaHUEBaATOCTH.

4.4. CII3 Broporo pona, T. €. 3JeMeHThl MEJKHX INJHKATHBHBIX
¢bOpM B BHIOE CKJAJAOK H HX YaCTeH, a TaKXe TEeKTOHHYECKHX pas-
DBIBHBIX CMELIeHHH pa3HblX KHHeMaTHYeCKHX THIIOB H pa3Mepos,
LOJI2KHBI BBIAGJATLCA Ha pas3pesax M Kaprax NHo MopsAAKaM H rapa-
MEeTpaM KOJIMYeCTBEeHHbIX nokKasaTtesied MaciuTaOdHOH KJjaacCHOUKALIHH
TEeKTOHHYECKHX pPa3pPbIBHBIX CMEUleHHH H TpeliHH (cM. taba. 1-2).

4.5. MHoroofbpasue pa3HOBHAHOCTEH NOPOA IPH HX Nepec/aH-
BAHHU HEpeAKO IIPHBOAHUT K OOPa30BAHHIO CJOXKHBIX NO KOHOHTrY-
PALLHH CTPYKTYPHO-IETPOJIOTHUECKHX 3JIEMEHTOB, He HMEIOUIHX pea-
KO OYepuYCHHLIX TCpPaHHU MO COCTaBy, CTPOEHHIO H COCTOAHHIO.
B TakMx CJOMUCTBIX TOJMIAX JJis1 BbHISIBJE€HHS KBAa3HOAHOPOAHBIX
CTPYKTYPHO-NTETPOJOTHYECKHX 3JIEMEHTOB CJIeAYyeT HCMNOoJb30BaTh
cpefHeB3BelleHHOe 3HAYeHHe CO/lepKaHUsA B NMakKeTe ¢JalblX H Mpoy-
HBIX nopoh {(cM. tabua. 3-4, 3-5).

3aBHCHMOCTb INoKazaTtenae#l (DH3HKO-MeXaHHYEeCKHX CBOHCTB OT
COCTAaBa, CTPOEHHSA U COCTOAHHA TMOPOJA IO3BOJSET HCIOJAL30BATDH
TabJ. 3-0 TakXe [Jisg TPHONHXKEHHOH OUeHKH JedopMallKOHHBIX,
NPOYHOCTHLIX H (MUABTPAUHOHHBIX XapaKTEPUCTHK OCHOBAHUS IPH-
MeHHTeJbHO K craahu TIO.

4.6. I'pannuel MI'3 u HKI'D cneayer npoBoauTh Ha BePTHKAJb-
HbIX FeOCTPYKTYPHBIX pa3dpesax ¢ HaHeceHHbIMH KoHTypamu CII3 u
CIIb, uncnonbsyd npu 5TOM BCIO COBOKYIIHOCTB H3bICKATEJbCKOH
HHGopmaluy, obeclieyuBarollled BbIJAEJEeHHe HA 3THX pa3pesax rpa-
Hull noasod A, b, B, I’ soiBeTpuBaHHA H pasrpy3kH MacCHBaA.

YuuTbiBasi BO3MOXKHble 3HAYHTEJbHhIe H3MEHEHHSI MOUIHOCTH
N0J30H BBIBETPUBAHHS H pa3rpysky A, b, B B pasnnuydbix yacrax
H3yuaeMOro MacCHBa, CJeAyeT HAHOCHTb IPAaHHUBI 3THX TMOA30H He
B CpeAHeM II0 MacCCHBY, a oOmNpenetdaTh HX IO JHHHH pa3pes3a Ha
OCHOBe MAHHBIX CEHCMONPODHUIHPOBAHHS, KapOTaxKHBIX H3MEpeHUH,
CTATHCTHUECKOH 00pabOTKH CBOWCTB KEPHOB H T. .

4.7. Tlpu noctpoennn I'CM pexkomenayercs cob6aOAATH OCHOB-
Hble MeTOAHYECKHe 3Tallbl paboT B TAKOH MOCJAEA0BATEIbHOCTH:

— CTPYKTYPHO-TEKTOHHUYECKOE paHOHHPOBAHHE pEeruoHa H Tep-
DUTOPHH [IPOEKTHPYEMOro FHAPOY3Ja;

— CTPYKTYPHO-NIETPOJIOrHYECKOe paHOHUPOBAHHE U MOAeNHpOBa-
HHE CKaJbHOTO MaCCHBA HA y4YacTKe BBIOPAHHOTO CTBOPA;

— HHXKEHEPHO-Tre0JIOTHYEeCKOe MOAEJNHPOBAHHE CKaJibHBIX Mac-
CHBOB Ha y4yacTKe BbIODAHHOTO CTBOpA.

JDTansl 3TOH METOAHKH H TPHUMepbl ee peasii3aldu H3J0XEeHbI
B [IpunoxeHusx 2—o0.
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4.8. HeobxoauMO yuyuUTHIBATH, uTQ npouecc noctpoedusi [CM
He MoXeT OBITb aBTOMATH3UPOBAH B CHJAY HHIHBHAVAJbHBIX 0OCQO-
OEHHOCTECH MPUPOIAHLIX YCJAOBHH KaxKAOro MaccHsa, 4to o0yCIOBIIH-
BaeT NPHMEHEHHe He TOJbKO OOUMX MeTOAHUYCCKHX NPHEMOB (KOTo-
pble B MNpHHLHIIE MOTyT ObITH (POpPMaNH30BAHBLI), HO H TJAYyOOKOH
lccsenoBaTtesbCKOH paboThl, ycIex KOTOPOH BO MHOTOM onpefe-
Js1eTCH OINBITOM, 3HAHMUSAMH H HHTYHUHeH reosora Haubonee uene-
coobpa3lio MpHMeHeHHe BbIYHCJAHTeAbHOH TEXHHKH Ha 3Tafnax cra-
THCTHYECKO! 00palbOTKH JlaHHBLIX NMOJIEBLIX H J1aDOPaTOPHBLIX Hab10-
NeHHH, HaX0XACHHA KOPPEJNALHOHHBIX CBA3€H XaPaKTePHCTHK
CBOMCTB, CTPOEHHS M COCTOAHHUS MaccuBa. [lepcrnexTHBLl COBeplUeH-
CTBOBAHHS METOAHKH H aBTOMAaTH3alUH OTMAEJbLHBIX MPOILEAYD CO3-
pauua 'CM cBazanbl ¢ GoJjiee LWIHPOKHM INpUMeHeHHeM reodr3Hue-
CKUX METOAOB, B YAaCTHOCTH, C PAa3BUTHEM METOJLOB CEHCMHYECKOH
ToMorpadHu M peasbHOH KOMNObIOTepH3aUHeHd HHXXeHEePHO-Te0JIoTH-
YeCKHX H3bICKAHHH I HCCAeL0BaHUH
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[TPHUJIOXKEHH I

e

[Tpunroocenue I

NPHHUKINbI HBYUYEHHSA TEQJOTHYECKOIO CTPOEHUA
CKAJIbHbIX MACCHBOB OJIAd NNOCTPOEHHA HX FEOCTPYKTYPHDbIX
MO EJIEN

Cxaabiible MAacCHBBLI Kak pacuyncHEHHad TPpEUiHHAMH CpEaa
30HaJbHO-0JI0YHOrO CTPOCHHHA

[log ckaJbHBIM MacCcHBOM MOHHMAIOT NMPHIIOBEPXHOCTHYIO 4acThb
3emuoit Kopbl, cioxKeHHyi0 NPOUYHBIMH (Rcx. son > 5 MIla) n3Bep-
’KeHHbIMH, METaMOp(pHYECKHMH M OCafOYHBIMH nopoaaMH. CKaJp-
HbIH MacCHB ofOsajaer oInpejaesieHHbIMH BHYTPEHHEH CTPYKTYPOH,
COCTaBOM, COCTOsSiHHEM IMOpPOJA H KOHKPETHBIMH XapaKTEepPHCTHKAMH
CBOHCTB.

CKaJbHBIM MaccuBaM IpPHCylla pasJdyHasg TPELUIHHOBATOCTb,
SIBJISAIONLASACS Pe3yJbTATOM AJIMTENbHOH HCTOPHH HX HOpPMHPOBaHI,
pPa3BUTHS H paspyileHHs, 3Tallbl KOTOPOH HEPEeAKO MOBTOPSAJIHCH BO
BDEMEHH

BeipensiorT chaeaymooliiie 3Tanbl HCTOPHH KaXKJAo#H H3 o0pasyio-
ILHX MACCHB NODPOALI

— CHHIME€HEeTHUYEeCKHH, OXBAaThiBAIOUUH MEPHOA ee HOPMHPOBaHIA;

~— [IOCTT€HeTHUYEeCKHH, OXBATbIBAIOUIHA NaJIbHEHLIYIO HCTOPHIO ee
BHAOH3MEHEHHH NOA BAHAHHEM TeKToreHesa u MeraMopdH3ima, KOTo-
pble ABJAIOTC ONpeAeSIeHHbBIMH noja’ranaMu QopMHPOBAaHHS Mac-
CHBA;

— 3K30rHIIePreHeTHYECKHH — [IepHOJ AEe3HHTerpauHu MNOpPOA MNoA
BJHSIHHEM TIpOLLeCCOB: PAa3rpy3KH €CTECTBEHHbIX HaAMNPSAXKEHHH, BbI-
BECTPUBAHHSI H leHYALHH.

TpemuHOBaTOCTL J1I0060r0 CKaJbHOIO MAcCCHBA BKJKYAET CHCTe-
Mbl TpeliHH ' pasauuHoro reHesuca (tabu. I-1), BO3pacra, pasme-
POB H OPHEHTALHH; OHA PAa3BHBAETCH BO BPEMEHH, MOAUYHHASICH CJle-
AYIOIIHM 3aKOHOMEDHOCTAM:

— o0pasoBaHue H Pa3BHTHE IIOYTH BCEX THIIOB TPELIHH MPOHCXO-
AHT B YCJOBHAX MNepeMeHHbIX MO0 HHTEHCHBHOCTH H HaNDaBJIEHHIO

' CucremMa  TpeulMH — COBOKYAHOCTb  PeHETHUECKH  OAHOPOAHBIX  TpPEULlHH,
CBOHCTBeHHAAd KakKoH-JHOO TEKTOHHYECKOH CTPYKTYPE HJAH ONpeAesJeHHOH ee
yacTH H obsagapoulas OAHHAKOBLIMH HJAH OJH3KUMH 3JeMeHTaMH 3aJieranus
TpelunHb! OTHOCAT K OAHOH CHCTEME, ecJH OHH HMeIOT a3HuMYThl H YIJVIbl Nage-
s, OTKJIOHSIOWIHECA OT cpeaHero 3HavyeHHs He Oosee deM Ha 10°
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[eHeTHUECKas! KJACCHQUMKANHA TPEUWHH TOPHBLIX NOPON

Tabauua 1-1

leHeTHUYEeCKHe THNIRL H
Pa3HOBHAHOCTH TpelllHH

XapaKTepHble
NIPH3HAKH

IlpeoGaanaowaa opHeHTAUHUR
NN0OCKOCTEA TeKTOHHYECKHX
P33PBIBHAIX CMelleHUl H TpellHH

XapakTtep OGBLEMHBIX
HaDpAXCHUH

CUHTEHETUYUHECKHUE

[. IlpoToTekTOoOHHYECKHE

a) TpeUWWHHl B TOPOAAX
MHTDY3HII

6) 30HbI ApOOJEHHA —
CHUHTEHeTHUeCKHe TeK-
TOHHYCCKHE DA3PbiBHbIC
cCMellleHHs B Tpoilecce
KpUCTAMIH3AlUHU Mar-
Mbl TIpH HHTDY3UH

11. KoHTpaKuuOHHbIE
B O®OY3uBHbIX NIOPOAAX
(1aBax )

I11. NeTporeHernueckue
B 3KCIJIO3HBHBIX NOPOJRAX
(nennax, tydax)

IV. JluTorenernyeckue
B OCaAOYHBIX-KapboHart-
HbIX H TEPPHUTEeHHBIX IOPO-
Aax

—

PacnonoxeHHe TpeilHH CBS-
3aHO0 € KPHCTAJJIH33LHOHHOH
CJIOHCTOCTHIO

30oHbl yYalleHHOH TPEUIHHO-
BATOCTH THIA KJHBaXa

XapakTepHbl  OTAEJIBHOCTH'
crosibuaTasi B Ha3eMHBLIX, Wapo-
Basl B NOABOAHBIX H3JHSHUAX

CouyeTagHe € HU3JUAHHAMHU
nas. IlpuMecH TEpPPHIEeHHOrO
MaTepHasna

CJouncToie nopoab. Meaxkne
TPELULHHB B TNJacTaX OrpPaHH-
UeHbl TpeUlMHAMH HANJaCTOBA-
HHS, Y4acTOTa 3aBHCHT OT HOpPOY-
HOCTH H MOUIHOCTH CJIOEB

L

OpuentTauus TpewldH NOLAYH-
HEHa OCAM 3JJHU{ICOHAA TCKTO-
HHUYECKHX HAaNpaxKeHHH " KDPH-
CTAJJNIHI AU HOHHOH
NPONOJbHBIE — B JIJOCKOCTH
KPHCTANJH3aUHOHHOH  CJIOHCTO-
CTH;
oNepeUHbie — HOPMAJAbLHO

K KDHCTANJUIALHOHHOH CJOHC-
TOCTI;

AHArOHAJBHBIE — NTOA yrJjom 45°,
NOJOTHE ~— MAACTORHIE;

KpaeBbie — BILOJIb KOHTAhTOB
C BMeUlamIHMH NOPOAAMHU

CronbuaTtas — BepTHKA Haj,
arnoMepaTHasg 0o YKJAOHY JoMa
H TeYeHHs JIaBbl

becnopsafoyHas HAH C BLIpa-
JKEeHHBIM HaIlJIacTOBaHHEM H 3a-
KOHOMEDPHOH MeJIKOH TpPeulHHO-
BATOCTHIO

CKaJueBaHue 110 HanJacTOoBA-
HHIO, HOpPMAaJbHO I]]aCTaM-OT-
PhIRA H YaCTHYHO CKAaJbIBaHHA.
OpHeHTauus 3aBHCHT OT 3Je-
MEHTOB 3aJleradnsd TOJdUIH T0-

POA

-

TexTOHHUECKUHE, TeMepa-
TYpHbIE, MOJEKYJsipHbIE U
rpaBHTallHOHHBIE  Hanpsixe-

CJAOHCTOCTH: | HHS

To we

Mounexyaspable, TpaBuTa-
HHOHHBIE W TeMmuepaTypHble
HanpSIXKeHHH

To xe
Monexkyaspusle, rpagsura-
HHOHHBIE H TEKTOHHYeCKHe

Hanpsi2keHUst B npouecce Ha-
KONJIEHHS H AHareHesa



LG

[IOCTTEHETHMYECKHM;

Va. TexTOHHYECKHE PA3PbHIBHLIC
CMELICHNUS
I—V nopsajgkos BO BCex
noponax; rayoOuHHHE, CO-
CKJaAyaTble H NOCJIEeAYIO-
IIHX LHKJOB TEKTOreHe3a.
[lon30HBl CTPOCHHS TeK-
TOHHUYECKHX pa3pbiBHBIX
CMelleHHH: cOpacuBaTelb,
Pa3JIHH30BaHUS, ONEPEeHHHA

V6. TexToHHueckne Mejxue
TpeitHHH VI—IX nopsa-
KOB, JIOKAJH30BAHHLIC
B NJjacrax

L1

"

HAJIO>KEHHBIE

V1a. Pasrpysku
I'paBuTallHOHHBIE
BHIBETPHBAHHU S
3arunba naacTos
OTcnauBaHus
bopToBOro orphiBa
Orcepnanus
OcoBoB
OnoJs3nen
BuiBeTpuBanus
TemneparypHbie

V16, Cencmorennnie
[Ipy 3emaerpsiceHHSX

VII. TexHorenHnie
[Ipu B3pHBHBIX paboTax

Hax, Ha TOBEePXHOCTH, BROJb
CKJOHOB, OrpaHHueHb 0asHCOM

5pPO3HH)

Ocratounsie aedOpMalUHH M
CMellleHHs T[OopOoJ Ha HAHEeBHOH
IOBEPXHOCTH

TpemuHEn BOKPYr JIYHKTOB
3aKJaaKH 3apsaA0B B3PHIBYATHX
BEHUIECTB

B 3aBHCHUMOCTH OT KJHMAaTHYe-
CKHX H reoMoOp@oOJIOrHYCCKHX
YCJAOBHIH H 3HEPTHH pebeda

CBsI3aHLl C OpHEHTalHel ray-
OuHHHX pasaomos [—III no-
pPAAKOB

[IperMynlecTBEHHO paAHadib-
Hble TpeIlHHB pa3phiBa B pac-
KPLITHE OCTaNbHHX THIOB Tpe-

IITHH '

B36poch — ckasbiBaHHe, OpueHnTaluHa TeKToHHYecKHx | [lepHomuyeckoe YCHJIEHHE

CABHTH — CKaJibIBaAHHE, pPa3pHIBOB  NOAYHHEHA  OCSM | TeKTOHHUECKHX HaNpSXeHHH

cOpocH-pa3saBUTrH — OTDHIE; 3JIJIHNICOUAA TCKTOHHUECKUX | ¥  TENJOBBIX MOTOKOB IO

MeX POpMALHOHHDIE CDBIBBI, | Hanpsi2keHUH H B3aUMOCBS3aH3 | UMKJAAM TeKToreHesa

OyaHHAX M NpPOCKaJb3blBAHHE | C OCAMH CKJANOK H CTPOCHHEM

10 HanJacTOBAHHMIO — CKaJjwBa- | Tonmu. IlpHpaspoiBHbie Tpe-

HHUE; IIHHB CKaJibiBAHUSA H OTpbiBA

KJHBAaX¥ — TEYEeHHs], CKalblBa- | B NOA30HAX Pa3pLIBOB

HUS, DasjioMa, CONpPOBOXKIAN-

IHH pa3pbiBHbie CMEUlEHHH

Z — NPOCKaJb3bIBAHUA IO Ha- To xe. UYHacrota pa3BuTHS To xe

[J1aCTOBAHHIO, MEJKH X TpeLIUH CBfi3aHa

Yy — CEeKyllHe JuJacT MO JHHHH | C MPOYHOCTBIO TNOpoJ H MOW-

NPOCTUPAHUSA; HOCTbIO INJaCTOB

X — CeKyllHe TNJacT NO JHHHH |

najeHud - - .
D H3HKO-XHMHUCCKHE H3MeHe- Pa3BuBalOTCA  NpeuMyllecT- Pa3arpy3ka eCTeCTBSHHBLIX

HHS  MHHEDaJbHOTO  COCTaBa, | BEHHO MO TpeliHHaM BCEeX DNO- | HanpsXKEeHHH, TpaBUTAUHOH-

de3HHTerpanus nopol (Ha CkJo- | PAAKOB H TEHETHUECKHX THUIOB | Hble HAaNpsiXKeHHS, BbIBETPH-

BaHHE TOPOL

CorpsiceHusi, pa3pHBH H
CMellleHHs1 TOPOXL IMPH 3eM-
JIeTPACEHHUAX

CoTpsiceHHe U Ppa3phiB
NOPOA IIPH B3pbIBAX



TEKTOHHUECKHX HaﬂpH}I{EHHﬁ, [TOBTOPSIIOIIHXCH BO BPEMEHH, MO3TOMY
TEKTOHHYECKAs TpPEUIHHOBATOCTL HIPAET AOMHHHDVIOUIVIO pPOJb;

HanpsiKeHHO-Ae()OPMHPOBAHHOE  COCTOSIHHE  OMpefesseT  (opmy,
pa3Mmep H opneHtauuto IIIb (puc. 1-1, 1-2);
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Piuc. 1-1. CxeMBl pacnoJio)KeHHs TpeUlHH OTPhLIBA H CKaJbIBAHHS
NpH pasjHuUHBIX BHAaax Harpysok (no $I. b, dpuamany [78]).

~— OpHeHTAallHs TpeulHH NocJieAyIOlleH IreHepaluHd B 3HauHTeJIb-
HOH cTeneHH HacJieAYyeT H HCHOJIb3yeT OpHeHTaUHIO0 NpeablaylliHX
reHepat i,

— OopHEeHTalusn cepHil mapasiejbHblX APYr APYLY MJOCKOCTEH
TCKTOHHYCCKHX Pa3pbliBHbLIX CMEIUEeHHH W TpelHH PasnbiX MOpPSIAKOB
HMEeT CHCTEMHBIH XapaKTep;

— ODHEHTAlHs] CepHil TeKTOHHUECKHX pPa3pPbliBHbIX CMELIEHHH H
MEeJKHX TPellllH B POCTPAHCTBe CcoBNajaeT WJAH OueHb OJH3Ka APYT

K APYTY,
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— Kax»jas TpelUlHHa HapyllaeTr CIOJOMHOCTb CKaJbHOH NMOPOALI
H NpeacraB/sier cOOOH 30HY OTHOCHUTENAbLHOro ocsiabneHus, cnocol-
CTBYIOLLYIO H3MEHEHHIO €€ HallPpsAXKEeHHOIO COCTOSIHUA H IMPOABJIEHHIO
[IPOLECCOB BbLIBETPHUBAHHUA.

TpelunHoBaToCTb, BKJOUAWOLAass B ce0s1 pasHOOPHEHTHPOBAHHBIR
CHCTEMBl TpeUlHH DAa3HbiX NOPSAAKOB, 00pa3yeT B MacCCHBe pas3J/iH4-
Hble Mo pasMepy H (POpMe siued «ceTH 30H» ocjabJlieHHs, NpHYeM

g Y

*
N
?:max
—————— ———— ———

| D N
B .
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Puc 1-2. O6paszoBanye TpeulMH NPH cABHFE (CXeMa HalpsKeHHH)

a — pacnosloXKeHHe TIJaBHBIX OCeR PacTAMEHHA +QTmax B CHATHR —Fp..0 0 —
HallpaBJieHHe MaKCHMAJbHBIX KacaTeJbHbIX HalNpMXeHHR .., H TPEUlHH OTpLIBA

(Toncrass pgHaroHanb), TOJNCTHIE CNAOLWIKLIE CTPesiKH ~— IMapa AKTHBHLIX BHEMIHHX

CHJ, TOHKHE LITPDHXOYHKTHDHBIE — Mapa peakTHBHBIX CHM, YIepAHBAKWILHX TeAC

OT BpailleHusa, Manble CTPesIKH BHYTPH GUTYpLl — HaNpapBJleHHe HANPAXKEHHII H
cMelleHunt,

B KaxXAoH M3 fuell pacnosaraercs 040K OTHOCHTEJNbLHO COXPaHHbBIX
nopor. dPopma u pasamep OJ0Ka ONpenedsloTCst XapakTepoM couie-
HEHHS IIJIOCKOCTEH TPEeLIHH, PA3BHThHIX B KOHKPETHOH 4aCTH H3yuae-
MOro MaccHBa. Tako#l xapakrtep ropHoii reoMeTpHu 00s3bIBAET pac-
CMAaTPHBATb CKaJbHBIH MAaCCHB KaK pacujieHeHHYI0 TpellHHaMl
cpelny 30HaNbHO-0JIOUHOrO cTpoeHliss. CBOHCTBA 3TOH CpeAbl ofipe-
NEJAITCS  COOTBETCTBYIOINIMH XapaKTePHCTHKAMH nopoa  (Kak
MarepuaJa), a Takxe napamerpamu TpeulHHOBATOCTH. [lpn 3TOM
CYLUIECTBCHHYIO POJIb HCPAIOT pasMepbi HapyUleHHH CHJOUIHOCTH,
npeAactanieHHbie B Taba. 1-2, siBasiioniedcs pas3BUTHEM KJacCCH(U-
kauuun CHull 2.02.02-85 (ta6a. o). K3 Menxux tpeuwHH ocoboe
3HAUYEHHe [IMEeIOT TPELIHHbl KJHBAaXa pas3/oMa, CKAaJIbIBAHUSI H Teue-
Hua [X nopsiaka B cjayuyae MX MaCCOBOIO Pas3sBHTHA — THMA CJaHlle-
BATOCTH H JIOKAJH30BAaHHBLIE B NNaKeTax CcJ0EB — THMA OyAHHaXKa HJH
30H apoOnaenusi. CaMOCTOATENbHOE HHXKEHEPDHOE 3HAaUeHHe HMEIT
TEKTOHHYECKHe pa3pbiBHblE CcMellleHus1 Bcex nopaakos (I-—VI).
IlnockocTH HX cMecTHTeN e COMPOBOXKAAIOTCSH JAOMOJHHTEJbHBIMH
TpeUlHHaAMH pa3JHH30BaHHA W ollepeHHs, 00pa3yIOIHMH MPUMEPHO
CHMMETPHUYHYI 30HY ocJjabjieHusi nopoj, MOIHOCTb KOTOPOH CBsl-
3aHa ¢ nopsiakaMu paspuiBOB. [IH3BIOHKTHBHbIE AHCJAOKALLHH W IJIH-
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KaTHBHble AePOPMAaUHH B HAType KHHEMaTHUYECKH B3aHMOCBS3aHHI,
[MOSTOMY CKJIAAKH Tak¥Xe MOTryT ObITb pa3fesieHbl Ha MNOPAAKH 1o

NPH3HAKY TOPSAAKOB

[1JIOCKOCTEeH
njollanab AaHHOH 4acTH CKJAAKH.

Pa3pHIBOB,

OrpaHUYHBAIOLIHX

Tabauya 1-2

KnaccHpurkapus no XapaxTepy HapywieHHs CIOWHOCTH MACCHBA
(CHulIl 2.02.02-85 ¢ nononHeHHsiMN)

el

XapakTep HapylueHxs MouiHocTs  30HDI [TpoTs>KeHHOCTD
CNJOUIHOCTH MAaCCHBA ApoGJeHns passoma HapYIIeHHs
HJH IHHPpHHA TPeULHH
Paznombl | nopsipaka — rayOHHHbBLE, COTHH ¥ THICHYH COTHH H THICSUY
cecMOoreHyLie METPOB KHJIOMETPOB
Pazgomel 1] nopsaka — ray6uHuble, JlecsaTki U cotHH | JlecsTKH M COTHH
YACTHYHO CelCMOTeHHbIe METPOB KHJIOMETPOB
Pasaomur Il nopsaka MeTprl H pecsitku | Knaomerpul H fe-
MeTpOB CATKH KHJOMETPOR
Pasaombl 1V nopsaaka Jlecatku u cotuu | COTHH H THLICKUK
CAHTHMETDOB METpPOB
Kpynuble Tpeltuusl V nopsaka Caolze 20 MM Cabite 10 M
Cpeanue TpelldHbl VI nopsnxa 10—20 MM ]—10 M
Meaxne Tpewunbl VII nopsaka 2—10 MM Menee | M
Touxne tpeuminubl VIII nopaaka [-—2 MM MeHee | M
Jlokaabuble TpelluHbl X mopsaaka — Menee | MM MeHee 1 M
BHYTPH NNACTOB, CJOEB, MOPOAHBIX
OJIOKOB

MpumMeyaunnus: 1. MOIWHOCTE 30HLI BAHAHUA HApDYUIEeHHSI ONEHUDAGTCH Ha T[OPANOK
Gonbie MOULHOCTH 3O0HLI APOCALHHA HAH IUUPHHLL TPRUIMHLL, amnauTyna cMmeulenuns (A, KM)

paajoMoB Ha |—I1,5 nopsigxa MeHbllle TIPOTSIKEHHOCTH HapyweHun (L, KM} B COOTBETCTBHH
¢ dopmyaoft A. Kafto [83): 1g A, == —1,73+1,251g L npu L = 0,1 1000 kM.

2. KnaccudHKauua HOCHT NpHOAHXKeHHbU! (OUEeHOUHLIA) XxapaKTep, KOHKPeTHbil MAacCHR
MOMWET XapaKTepH30BATHCE MeCTHOR CHCTEeMOfl PalphiBOB,  COOTHOUWIEHHE MOUINOCTH 3OHL
APOGJEHNST W TNPOTAMMEHHOCTH HApYINEeHHSI MacCHBA MOMET OTJAHYaTbCH OT KJacCcHOPHUKAEIH-
OHHOM XapPaKTePHCTHKH,

K ray6unueiM pasaomam [—II nopaakoB uacTo NPUVPOUYEHH
OYaru 3eMJIeTPSICEHHH, TOITOMY OHH PACCMATPHBAIOTCH KAK CEUCMO-
reHHble pa3JiOMbl, crocoOHBIe K MPOSIBJAEHHIO OCTATOYHBIX AedopMa-
LW TOPOL NPH 3eMJeTpsiceHHsiX OoJbLION HHTEHCHBHOCTH. P asio-
mbl [—1I nopsiakos (CT3) nensit surochepy Ha CTPYKTVPHO-TEK-
ToHHyeckHe 6aoku (CTDB), KoTophle pacuseHeHbl CXOAHOH CHCTEMOH
Hapywenuft III—VI nopaakos (CII3) Ha cTpyKTypHO-NETPOJIOTH-
yeckue 6sokH (CIIB), a nocneanue — tpewnnamu VII—IX nopsan-
ko (3I13) Ha sneMentapunie nopoanble 6aoku (II1B) (puc. 1-3).

Bece CIIb, CII3, UI'b n HMIT'3 ckanabHBIX MAacCHBOB COCTOAT H3

yleMeHTapHbix nopoanbix 6aokoB (II1B), dopmel, pasMepsl U
YKJa/Ka KOTOPbIX ONpene/fiorcss IPOCTPAHCTBEHHOH peuleTKOH
6/10K000pPA3VIOUIHX  TPELIHH — 3JeMeHTapHbIX 30H  ocyabJieHus

nopon (II13).

B cooTBeTcTBHM C NOpSAKAMM HapylieHu#, oOpasylonux CTPyK-
TYPHO-TEKTOHHUYECKHE H CTPYKTYPHO-NeTpoJoruueckue OJOKH, 1lefe-
coo6pa’zyo nMpHaaBaTh 3THM 6JIOKAM TaKHe XXe MopsaKd (HanpHMep,
CTB II nopsinka, CITb IIl nopsaaka u T. o.).
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B npepenax xoHTrypa CTDB Moryr ObiThb BHIZEJIEHB HX 4YacTH,
C/IOXKEHHble TOpPOJAaMH OJHOT'O TeHETHYECKOTro THIA H JIHTOJOro-
NeTPOJIOTHUECKOTO cocTaBa. Kaxpaasa u3 TakuX yacte#i A0JKHA
HMeTh €AHHBLIE XapakTep TPeIHHOBATOCTH  (KBAa3HOAHOPOAHHIE

CmpyrmypbHO-mexmoruveckul 6aox (CTH)
02 PAHUHEHHBIU MEKIMOFUYECKUMU
pasnomamy  I-Il nopsdnob

Yacme CTDH -
cxansHeitl maccul 8 ocHobq-
HUU COOD EHLU?

CMDYKINYDHO ~ NEMDOJ02U YL HLLE

(ALTROAD2UYELKUE )  INBMEHIND)
1poda rBasuodropodnsie no

cocmally, cmpoeruro U §naowHOCMU

CNb=1x G311
JoNee npoyHele || MeHee npourbie

VIHHCEHEPHO -2 8002UYECKLE 38MEHMS) 3 DLOA
KBasuodropodneie no cocmaBy, cmpoeHure U COCMOSHUR

AN A AN
GE  [EEN R BERF

Puc. 1-3. Cxema 30HaNbHO-OJIOYHOTO CTPOEHHS CKAJbHBIX MacCH-
BOB B OCHOBAHUAX COOPYIKEHHH

A, B, B, I' —non3oHdbl BAHAHHSA NpPpOLECcCOB DA3rpy3KH eCTeCTBEHHLIX
Hanps>eHHH H BbIBeTPHBAHHA: A — O4YeHb CHJAbHOTO, b — cHAbHOrO, B —
cpenHero, I' — cpaboro (coxpaHHble NOPOABI),

Cmpyxmypro -nemponpeuechius
[mexmoHLYeryue} ~ 31eMenmal

2 poda [II'Y nopsdro8 x8a3uodrHopodnsle
no Xapaxmepy HapyuieAus

[13~2
nauxadmiigHee
3D 2R

a7
SLCTIADT

cucrembl Tpemud) W Bbigensercss Kaxk CIIb. B CTDb, cioXeHHBIX
CAOHCTBIMH TOJIIIAMH, BCTPeYaeTcsi PHTMHUYHOCTb CJAOHCTOCTH CO
CAOAMH HJH TaKeTaMH CJ0eB NMOPOA MOHHKEeHHOH npouyHocTH. [lpwu
TeKTOHHYeCKHX aedOopMauusix Mo TakKUM CJOAM H [AaKeTaM MOTyT
NPOUCXOAHTh NPOCKaJb3biBaHHe, OyauHax, MexXpopMauHOHHbIE
CPBIBBI H 0Opa3oBaHHe MeJIKHX CKJAafAOK BOJIOYeHHs. TaxkHe cJoH
u naketsl uMeHytoTcss CII3-1 (mepBoro pojpa) u udallle BCErO HUMEIOT
3HAYHTEJbHYIO TMPOTAXKEHHOCTh [pPH OrPaHiyYeHHOH MOUIHOCTH.
Mexxay numu Haxoastcs CIIB-1 (mepmoro pozma), cioXxeHHble OoJee
MPOYHBIMH, MACCHBHBIMH HJAH MACCHBHO-CJOUCTHIMH MODPOJAMH.
Hapyuwenus VI—IX nopsakos B CAOHCTHIX TOJILAX MOTYT OBbITh
n8yx sugon: CII3-2p (BToporo pona paspbiBHbE, CEKyHIHE TOJILY)
n CI13-2n (BTOporo poja IJHKaTHBHbLIE, COrJacHbie C TOJLIEH).
Coueranue B Maccuse CII3-1, CII3-2 u CII3-2n obpasyet ceTb,
B Auyesix Kotopoi 6yayT Haxoautbcs CIIB Toro uau HHOrO reHeTH-
YeCKOro THIIa, OAHOPOJHBIE MO COCTABY, CTPYKType, TeKCType H
rpewuiosaTocty, Coueranue B npoctpaHctse CIIb u CII3 Tpex
(HHorZa yeThipex H Gosee) cucreMm tpewnH VI—IX nopaakos obpa-
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gyetr cucreMy IIlIb. Hus 3IIB xapakrepHO OTCYyTCTBUE B HeM
BH3yaJIbHO pa3JHUYHMBIX TpellHH. Hanunyne uethipex u 6osee cucrem

0JIOKOOOpa3ylOIIHX TPELWHH HepelKo IMPUBOAHT K 00pa30BaHHIO
DI1b Manbix pa3mepoB H HenpaBHJIbHOH (HOPMBL.

[TpHHUHOBI CTPYKTYPHOTO aHANHU3A TeQJJOTHYECKOro0 CTPOoeHHs
TEPPUTOPHI pa3uoro macumraba

B ropubix pajiionax, 006s3aHHBIX CBOUM MDOHCXOXKAEHHEM TEKTO-
HHYeCKHM IipolleccaM, OCOOEHHO 3aBepUialOUIUMCS  aJbIHHCKHM
OpOTeHe30M, TOpHble MNOPOAbLl OOBIYHO CHJIBHO HAedOPMHDPOBAHLI.
B 3Tux yC/J0BHAX BbIABJAEHHE Te€OJIOTHUECKOTO CTPOEHUS perHoHa,
palioHa 1 yyacTKa CTBOpa ruapoysJja tpebyeT OnpeaeneHHOR CHCTe-
Mbl H3y4YeHHs B3aHWMOCBSI3€H NJIHKATHBHBIX M AH3BIOHKTHBHBIX hopM
TEKTOHHYECKHX AedOopMalluH, HCXOAAIIHX H3 OoOUIMX 3aKOHOMepHOo-
CTeH OPOreHHYeCKHUX IPOUECCOB, a IMEHHO:

) ocobennocrtel npouecca aedopMHPOBABHS B YCJAOBHAX CJOK-
HOMO HarpsiKeHHOTO COCTOSIHHSI, MIPOTEKAIOUIEro Mo 3aKOHaM Mexa-
HHKH TBEpPHAOTO TeJsa, KOTOphle onpeaesisiior xapakrep aehopmanud
(XpYIKHX, BA3KHX) H KHHEMATHKY JABHXKEHHU B3aUMOAEHCTBVIOILHX
CJOXKHO MOCTPOEHHBLIX TOPHBLIX MACCHBOB;

2) yHacJleZOBaHHOCTH DPa3BUTHS QOPM TEKTOHHUECKHX aedopMa-
LHIT TOJILL MOPOA, TPOSBJAIOHIEHCS B NOCJAeNOBAaTEIbHOM HX Pa3BH-
THH O 3TailaM OpoOreHesa;

3) B3aHMOCBSI3H TEKTOHHYECKUX qpoueccos B 3eMHoH Kope
C ABHXEeHHeM MarMaTHYEeCKHX MacC H B3aHMOJEHCTBHS MOCJeJHHUX
¢ nedopMHpPyEeMBIMH MTOPOJLaMH.

TexToHHYecKHe pedopMauHH CJAOMKHO INOCTPOSHHBIX TOJI TOPHBIX
MOPOA NMPOABJSIOTCS H3OHPAaTeJbHO B 3aBUCHMOCTH OT HHTEHCHBHO-
CTH Npollecca OoporeHesa, OpHeHTaUlu OCeH 3JJurcolijia TeKToOHHYe-
CKHX Hamnpsi>KeHUH OTHOCHTEJNIBHO OCeH paHee CJAO0MKHBIIHXCS CTPYK-
TVP, CTPOEHHUSI U CBOUCTB CAMHX TOJILI, HEOAHOPOJAHOCTH H aHH3O0-
TPONMHY MaccHBa. [1o3ToMy yHacjenlOBaHHOCTb B Pa3BUTHH IJIHKA-
THBHBIX (HOPM AedOpPMALUH TPOSIBASETCS] B YCJAOXHEHHUH CKJIaloK,
CONMPOBOXMKAAIOIIEMCST pa3pbiBaMi CIJIOIIHOCTH NOpoA. Hns 1H3DB-
IOHKTHBHBIX (OopM pedopMaluil yHACJellOBAHHOCTb Pa3BUTHA NPO-
ABJsieTcst B H306HMpaTenbHOM pOCTC Pa3MepPOB HEKOTOPbIX M3 30H
TEKTOHHYECKHX pPa3pbiBHbIX cMelleHHi. llouxkatusHbie U NOH3BIOHK-
THBHbIe (DOPMbI TEKTOHHUECKHX NePOopMalud ABJAAITCS pe3y/ibTa-
TOM OJHOTO WJIH HECKOJbKMX 3Tanos npouecca oporexesa. [ToaTtoMy
HOPMHPOBAHHE TeX M JAPYIHX MOXKeT ObITb CUHXPOHHBLIM (COCKJIAan-
YaTbiM) HJH ACHHXPOHHBIM (HecOCKJaauaTbiM) B 3aBHCUMOCTH OT
rpeMeny ux ¢opmuporanus. Otcioga BbITEKaeT HEOOXOAUMOCTD
CTPYKTYPHOrO aHafAH3a perHoHa, panoHa H y4yacTKa KakK eIHHOro
KOMMJeKca C OJAHOBPEeMEeHHLIM paccMmoTpeHHeM ob6enx QopM TeKTO-
HHYECKHX nedopmalnHit Bcex MOPSAKOB, BBIABJEHHEM MnoOcCjaenoBa-
TeNBbHOCTH uX GOpPpMHUDOBAHHUST U PA3BUTHA BO BPEMEHH.
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luuKaTHBHbBIE (BOPMbI TEHTOHHUECKHUX AedopMauuil — CHAANKH

CTpykTypHble QOpMB ckJIafoK, cormacHo B. B. Benoycosy [5,
6], onpenensiloTcst mMepepacrnpefesieHHeM MaTepHaJa B TOJMULAX
n1e@opMHPYEMbIX NIOPOA B 3aBHCHMOCTH OT CTPOEHHS TOJUIL, NPOUYHO-
CTH CJIaraiollHX HX NOPOA H KHHEMAaTHYEeCKHX THIIOB CKJaJoK
(«rJIBIOOBBIX», CBS3aHHBIX C pajHaJbHbBIMH [ABHXEHHSAMH 3eMHOMH
Kopbl; «HarHetraHHs» H «0OILEro cMATHA», CBA3aHHBIX C TAaHreH-
HHAJNbHBIMH ABHXKeHUAMH). PapuajbHble W TaHreHUHaJbHble ABH-
AEHUsT MOTYT COYeTaTbCsi BO BPEMEHH H B NPOCTPAHCTBE, MO3TOMY
CKJAaAKH MOTYT HMETb pasjiHyHble MOP()OJIOTHYECKHE THIIbI: OCTphIe,
OKpYrJible, H30KJAHHAJbHLIE, BeepooOpasHbie, kopobuarthie. [Io ycno-
BHSIM 3aJsieraHHs IJIaCTOB NOPOJA H OCHOBHBIX 3JIEMEHTOB CKJIaAOK
(OceBbLIX MJOCKOCTEH, WUIApDHHUDPOB, KpPbUIBEB H T. A.) pPaslHuaiorT
CKJAaAKH: TIIpsiMble CHMMeTPHUYHBEIE, aCHMMETPHYHBIEC, HAaKJIOHHLIE,
ONMMPOKUHYTHIE, JeXXayne U HbIpAoulye.

B HHXKEHEDHO-TeOJIOrHYeCKOM OTHOUWIEeHHH ocoboe 3HaueHHe
HMEIOT PAa3HOBHAHOCTH CKJANOK <«HArHeTaHHdA», HANPHUMeED, AHANH-
POBBIX, YAaCTO CBSI3aHHBIX C NPHCYTCTBHEM B pa3pes3e MaacToB H
3aJiexked BOAOPACTBODHUMEIX COJIEH, a TaKXKe CKJAAIKH «QO0/eKaHuny»,
XapakTepHble AJis1 palOHOB PA3BHTHS HEOTEKTOHHUYECKHX ABHXKEHUH.

PaszMephsl CKJAaguaTblX CTPYKTYD OOBIYHO BeJMHKH, H MOP(POJOTH-
YeCKHe THNBI CKJaA0K MOryT ObITh ONpelesieHbl JIHUbL AJIS KPYITHOro
perHoHa HJu pafioHa. Ha yuyacTke oCHOBaHUS COOPYXKeHHS, 3aHH-
Malollero OOBIYHO JHIIB YACTh OAHOH H3 CKJAAOK, AOJXHbB!I BbHISIB-
JIAThCS W pacluH(pPOBBIBATHCS 3JEMEHTBl YCJIOMXKHEHHS CKJIaAuaTof
CTPYKTYPbi. MHKPOCKJAAKH; CKJAAKH <«BOJIQUEHHSA» H MexXdopma-
ILHOHHBIE, MEXIJACTOBhIE TMPOCKaJb3bIBAHHA, 30HB MOCJOHHOID
OyiHHAX»Ka W JApYyrue TJIMKAaTHBHbie (OpPMBI, MeCTaMH pPa3BHBAIO-
IIHeCss B TEKTOHHYECKHE pa3pLIBHble CMEIleHHUs, 3aJeraroliie cor-
JJacHO ¢ HamjacroBanueM. llpw stom HcxoaHON 0a30H SBJAETCSH
XapakTep CKJAAKH U €e MOJIOXKEeHHe B CHCTeMe CKJAaAYaTOCTH NaH-
HOTO PEerHoHa, a TaKXe BO3MOXKHOEe coueTaHiie CTPYKTYPHBIX QOpPM,
B YaCTHOCTH: HecOTJiacHOe 3aJieraHHe CTPYKTYPHBIX 3Tax el pau-
OHa, HaJoKeHHble CKJaguaThle CTPYKTYpbt Bepxuero (6ojee MOJo-
AOro) 3Taxa padOHa U PeruoHa, CoUeTaHHE TMJIUKATHBHBIX H JH3D-
IOHKTHBHBIX (OPM, Pa3BHBAIOUIHXCSA N[O YHACJIEeNOBAHHLIM HaNpas-
JEHHAM B HHXXHeM, OoJiee ApEBHEM, CTPYKTYPHOM 3Taxe.

HAH3bIOHKTHBHBIE (HOPMbI TEKTOBHYECKUX JedopMALHE -— pa3pbIBHbIE CMEIIEHNS

TexkToHUUeCKHE pa3pbIBHbIE CMeUIeHUA TMpeAcTaBasioT coboi
HapylueHUs CIJIOUIHOCTH TOPOJABI, BbIpaXKalolllHecss B ee XPYIKOM
Pa3pylieHUH W XaPAKTEPH3VIOLUIHECST MPOTAKEHHOCThIO, MOIIHOCTBHIO
(LIMPHUHOMH ), aMIIJIMTYAOH CMEIEeHHsI H CTPOeHHeM cMecTHTeada. Pas-
PHIB CIIJIOIIHOCTH C HUUYTOXKHO MAaJIOH aMIUVIHTYIOH CMeUleHHHA OJio-

KOB Ha3bIBAETCs TPEUIHHOH.
A. Kaiio [83] ycraHoBuJ, 4TO B noaasjaswolleM 6GOJIBUIHHCTBE

cayyaeB aMIJINTYAA CMeLleHHs! cocTaBiseT npumepHo 10 % ot ero
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npoTsiKeHHocTH (cm Ttaba. 1-2). CrpoeHue cMmecTHTens BKJIOYaeT
CHMMETPHUHOE PAacCroJIOKEeHHEe OTHOCHTENBIO MJAOCKOCTH CMECTHTeJs
MOA30H PA3JHH30BAHHUA H ONEPSIIOWHUX TPelUlHH — OTPhIBA H CKaJlbl-
BAHHSA

[Tpu noObix BHOAX pedopMauHH (pacTsKeHHe, CKaTHe, H3THO,
KpydeHHe) HapylleHHe CIJIOHIHOCTH TOPOJA OTHOCHTCSI MO KHHEMa-
THKE [ABHXXEHHS K ABYM THIAM — TPelUHHAM OTPLIBA M CKaJbliBa-
HISA — He3aBHCHMO OT aMIJIUTYAbl cMelueHus [t TeKTOHHUYeCKUX
pPa3pblBHBIX CMEUIEHHH TNPHHATLI CHCllHaJbHble TEPMHHBI, XapaxKTe-
pH3YIOUIHEe KHHEMAaTHKY ABHXEHHS W CBSI3aHHbIE C 3JIEeMEHTAMH [Op-
HOH reOMeTpHH CKJIalloK

C6H6pocbl COOTBETCTBYIOT TpEUIHHAM OTpbiBa, pPa3BUBANOLIHMCSH
npH aedopMalMUsaX PaACTAXKCHHA TOPHBIX MAacc, IPEeHMYLIECTBEHHO
B pe3y/jibTaTe paaHaJbHbiX ABHXXeHHH 3eMHo# Kophl.

CaBHurd H B30pOChl COOTBETCTBYIOT TPEUIHHAM CKaJblBaHHUS, pas-
BHBAIOLHMCST NPH pa3aHUYHLIX Ae@OpMalHsiX MACCHBOB, NpPEHMY-
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Puc 1-4 CxemMa pacrosoyXeHHsT BO3MOMHBIX [JIOCKOCTER TeKTOHHUYe-

CKHX Pas3pbIBHBIX CMeWEeHHIT' H TpellHH B CJOHCTHLIX CKaJibHblA I1OPO-

aax nopH GopMHpPOBaAHHH CaMMETPHYHBLIX CKJAAAOK B NaaHe (a) H
B npocrpaHctee (0)

Tpetuvubol ckKaabiBaHHst  (BaOpoOChbl, COBHTH) CHCTEMbl [, 2 — napainenbio

OCH Yy, nageHue 45°, 3, 4 — papaayenbHo OCH 2, naaedue 90°, 5, § — napan

JeJLHO OcH X, najneHHe 45° Tpem HHbl pacTAXKeHUss (cOpOChI  Pa3nBHIH)

CHCTEMa 7 — B NAOCKOCTH 2y, nmaneHuHe 90° 88— p NNOCKOCTH 2ZX, HNageHHC
90°, 9 — B NJAOCKOCTH KX, napgeHHe (°

INECTBEHHO B pe3yJbTaTe CXKATHUA NPH TAHTE€HUIIdJbHbBIX HaAIlpH:ALC-

HHAX
B niwoboMm ckanbHOM MaccHBe HMEKTCS TPellMHbl 000HX OCHOB-
HbIX THIIOB — OTPbLIBA H CKaJablBaHHUd B oTHocuTeJbHO cJjabbix IO

IIPOYHOCTH TOPOLAdX npe06ﬂa).1310”r TPECUIHHDbI CKdJIbIBdAHHIA, d
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B JKECTKUX BBICOKOIIPOUHBIX KOMITOHEHTAaX TOJI NPH HHTEHCHBHBIX
nedopmMauHsax — TPEUIHHB OTPbIBA. IJTO CBA3aHO CO 3HAYHTEJBLHO
OOJibLIeH TNPOYHOCTBIO MOPOA Ha CXKATHE NO CPaBHEHHK C MNpOY-
HOCTBIO Ha Pa3pblB H CKaJibIBaHHe.

CornacHo cxeme A. A. beaunnkoro [4] (puc. 1-4) npu dbopmupo-
BAHUH CKJAAAKH MOXKHQ OXHJAATh Pa3BUTHA CKAJBLIBAIOUIHX H DACTS-
FMBAIOUINX HANpsXXeHHH B COOTBETCTBHH C HAalpPaBJIEHHEM OCH
NAHNCOUAA AePOopMalUd OTHOCHTEJILHO 3JIEMEHTOB TOPHOH TeOMEeT-
DHH, a HMEHHO:

a) pa3BHTHe pas3pbIBHBIX CMelUleHH# THNa cOPOCOB, Pa3NBHIOB H
TPEIUUH OTpPBIBA BAOJIb OCEH 3JUIHIICOHAA AedhopMauuu: 7 — BHOJb
OCEeBOH MJIOCKOCTH CKJaaku nox yriaoMm nageHus 90°; 8 — nonepek
cknaaky non yraom 90° 9 — cy6ropusoHTaNbHO, HOPMAJBbHO K Oce-
BOH MJOCKOCTH CKJaIKH:

6) pasBHTHE TpeX nap TPEUIHH cKanwBaHug (/—6), nepepacra-
IOILLHX HepelKO B Pa3phbIBHBIe CMEILIeHHS THIA CABUra: HX NPOCTH-
paHue BJIOJb OCH X 3Jjauncoupa aedopmaunu (5, 6) ¢ BCTpeUHBIM
najgeHHeM MapHBIX IJOCKOCTeH mom yrjaoM okoJso 45°% sponb ocH 2
(3, 4) ¢ nanenuem 90° Bnoab ocu y (I, 2) ¢ nmagenuem 45° (o1H
TDEUIHHB MOTYT COTNpPOBOXKAATbLCA TIPOCKANb3biBaHIieM [0 HamJja-
CTOBAHHIO H IIepepacTaTh B MeXIINacTOBble cpbiBEl U B36pockl). [Ipu
nepepacTaHHd TEeKTOHHYECKHX TpPeUIWH B pa3pbiBHble CMellleHUd
MOJe TEKTOHHUYECKHX HATIPAXKEHUH pPe3KO MEHSeTCs W NalbHeHuee
Pa3BUTHE TPEUIHMH Io HCXOAHOH cxeMe Hapyuiaercsa. Passutie nep-
BOTO BO BPEMEHH Pa3pPhLIBHOTO CMellleHHs ([IpH coXpaHeHUH obulero
MOJIOXKEHHS 3NJHIcOHAa AedopMalHH) YCHIHUBAETCS, a pa3BHTHE
TPEIIHHOBATOCTH APYrux HamnpapJeHuil ocyiabeBaer.

Inst uerell HHXeHepHOH reoqOrHH HaHOOJAblUIEe 3HAUYEHIIe HMeEeT
MOUIHOCTL 30H TEKTOHHMYECKHX Pa3pbIBHLIX CMelleHHii, B YAaCTHOCTH,
cyMMapHasg MOIIHOCTL MOMA30H CMECTHTENs H PAa3JHH30BAHUA, B IIpe-
nesax KOTODBIX CKaJibHble NOoponbl pazapodbnreHbl H naxe nepe-
TEPTHl [0 COCTOSIHHS PHIXJBIX TPYHTOB, OpeKYHH, «OpelllHHKay» (KaK-
KHDHTA), MHJOHHTA W TJHHKH TPeHHA. Taxue MOA30HBI XapakTe-
PH3YIOTCST TMOBBIIIEHHOA AedhOPMHPYEMOCTbIO H TOHHXKEHHOH BOMIO-
MpOHHIIaeMOCTbIO. [TOA30HB OmepswlInX TpPeuldd OOBIYHO HMelOT
MOBBILIEHHYIO BOJONpoHHIIaeMocTh u nedopmupyvemocts. Cviect-
BEHHNE HHXXEeHepHOe 3HayeHue HMeeT OPHEeHTAIHA MJOCKOCTEeH TeK-
TOHHYECKHX PAa3pbIBHBLIX CMEIeHHH H NPOTSKEeHHBIX TPpellHH OTHO-
CHTEJBHO BEKTOPOB IIPHJONKEHHs] HATrPY30K OT COOpYyXeHHs (nno-
THHBI M AD.), NPH HebOJATONMPHATHOK OpPHEHTAUHH CHHXKAETCs ero
VCTOHYHBOCTL., OOMACTH CONPSIXKEHHST — CThiKa TeKTOHHUYECKHX pa3-
DBLIBHBIX CMEUIEHHH — SIBNSAIOTCSH O06JaCTAMU MOBBILIEHHOH BOIONDO-
HHITAEMOCTH, K KOTOPBIM UYacCToO TNPHYPOUYHBAIOTCH COCPENOTOUYEHHBIE
NyTH GHARTPALHY, PACIPOCTPAHSWUIHECS HA NON30HV ONepsiolluX
TPEUIUH. Bce MOA30Hbl TeKTOHHYECKHX CMeHIeHHH TpebVIOT UX HaH-
Gosee TOJHON HHIKEHEPHO-TEOJIOTHYECKOH XAPAKTEPHCTHKH H TIA-
TeNHLHOTO OTpayXKeHHst TNPOCTPAHCTBEHHOTO mnonoXeHus Ha [CM.
BrisBsieHHe 3THUX 3JeMEeHTOB T[IPOH3BOJHUTCS [IOCJEN0BATEJbHBIM
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aHaJIH30M, HAaUHHAs C Pa3pbiBOB BHICOKHX MMOPSAAKOB, 3aTEM ONEpPSIO-
HIHX HX TPElUHH U T. 1.

B ycnoBHAX, KOrja OCHOBAHHEM TIJIOTHH CJAYKAaT CJOHCTHIe
cKaJbHble IODOABI, KpyTonanalliie B CTOPOHY BepxHero Obeda,
CyUIeCTBeHHOe HHXKeHePHOe 3HAYeHHEe HWMeElOT MPOTSKeHHble NOJoro-
nagarmoliHe TpeUlHHbl OTPpbiBA HJAH CKaJablBanua. OHH pa3BHBAalOTCH
yacTO TPUMEpHO Nop yriaMu 45-—90° K NNoCcKOCTH MajeHUs niia-
CTOB B pe3yJibTaTe MJacTHYecKOi aedopMaliliH U TPAHCAAUHOHHBIX
CABHIOB MNJA4cTOB caabblX [MOPOA IO IJOCKOCTAM HANJaCTOBAHHUYA.
Bxpect nNpoCTHpaHHUsA MOPOA HX NPOTAXKEHHOCTh JUMHTHPYETCS CHH-
reHeTHYeCKHMH 30HaMu ocnabnenusa (CII3-1), npencraBnennbimu
A0 MAHTYATHIMHU PA3HOBHAHOCTAMH MOPOR, NHOO MakeraMu nnaa-
CTOB H CJIOEB IOHHXKEHHOH NPOUYHOCTH. Pa3BUTHE TAKUX [IPOTSIKeH-
HbIX TpellHH B rJydb MacCuBa MOXKET TNMPOROJKATHCH C KYJIHCOOD-
pa3HbIMH TNepepbiBaMH HiH 0e3 HuX. [losorue npoTsKeHHKE Tpe-
IIHHB B H3BECTHSAKAX M 11€CUaHO-aPIHUAJHTOBBIX TOJIIAX C KPYTHIM
najgeHueM CJl0eB YCTAHOBJIeHB Ha psine o6bekToB: Murypckoii, Tok-
toryiabcko#, Ilananckoi, Poryuckoit I'@C u ap. (puc. 1-5).

TekTonnyeckue paspuiBHbie CMeBieHHsi 3a4acTyIO Pa3BUBAIOTCS
CHCTEMHO € OJIM3KOH OpHEeHTauHeH MJOCKOCTeH HX CMeCTHTeJeH
B Ipocrpancrtse. CoyeTaHue COrJIACHBIX C MPOCTHPAHHEM TIOPOLX
KPYMHBIX Pa3pbIBHBIX CMEIIeHUH ¢ NPYTHMHU, CeKYUIHMH TOPOABI 0]
pa3HeIMy yraamu, pacusenser toawn Ha CTb. Opuenranus cucrem
MEJIKHX TpeliuH cBA3aHa ¢ OpUeHTaUUeH 3JeMeHTOB 3aJleraHus
NOPOA, a TakKe 0oJjiee KPYMHBIX TPEUIUH H TEKTOHHYCCKHX pa3pbiB-
HbIX CMelleHHH. DTO co3laeT YCJOBHS Noaobus opilieHTalUH TPEUIHH
H pa3pbiBHbIX cCMelleHH# pa3Hbix nopsakoB. Tak kak CTb cMelieHb
OTHOCHUTEJIBHO APYr APYra, TO OPHEHTAllUsg CHCTEM MEJKHX TpelluH
OTKJIOHSAETCSt N0 CBOUM 3JIeMEHTaM 3aJIeTaHHST Jlae B CMEeXHBIX
CTHb 1 Mmoxer otapuatecst takXe 4 B Cllb, apasiomuxes vacramn
onHoro CTD, HO cJOXeHHBIX pa3HBEIMH TeHeTHYeCKHUMH THUITAMHU
nopoxa. IlosTtoMy HeoO6XOAHMO aHAJH3UPOBATL OPHEHTAUMIO HaAPy-
HIeHHH CIJIOIIHOCTH PAas3HbiX MOPSAKOB MPHMEHUTENbHO K KaXXIAOMY
H3 BeigeneHupix CTb u CIIb B nocneaoBaTesbHOCTH OT BBICLIHX
MOPARAKOB K HH3WHM. [akas nocJeaoBaTeNbHOCTh INPeNbSBJSET
pasjinyHbie TpeGOBaHHA K ReTanbHOCTH HUHOOPMALHU O JUTOJIOrO-
cTpaTHrpadHUecKOM pas3pese perHoHa W yYaCcTKa OCHOBAHHUS COOPY-
KeHust. [ns cTPYKTYpHOro ~1aJji3a peruoHa Ha CBOJLHBIX pa3dpe3ax
JOCTATOUHO BBIAENHTL SIPYChl, NOABAPYCH M OTAeJibHBle KpVIIHbIE
FOPH3OHTHI, JAJIS ananu3a paloHa — TOJIIH, TOPHUI3OHTHI [ MMauyKH
MOpoa; AJAS aHaNKM3a yyacTKa THAPOY3Ja — MAYKH MW KpYyMHBIE
MaKeThl [MJIACTOB; AJS aHAJH3a OCHOBAHHS COOPYKEHHs  — IaKeThl
N1acTOB BHYTPH MaueKk ¥ AaXKe XapakTepHble OTHCJbHBLIR TJIACTHI.

I'pahnueckre MatepHassbl CTPYKTYPHOrO aHaJiM3a PeruoHa, paw-
OHa H yyacTKa THAPOY3Ja JNOJKHBI CJAYKHTh OCHOBOH AJisi HaHe-
ceHus kKoHTypoB 30H A, B, B, I' — sx3oredHbix uaMeHeHunit Maccusaa.
[Tpr 3TOM cJaeayer yUHTHIBATh: NPOLECCH BLIBETPHUBAHHUSA, pasrpva-
KH ¥ T. A. TOAYRHEHB CTPYKTYPHBIM 0COOEHHOCTAM CKaJbHBIX Mac-
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Puc 15 Paszpeant no auguam ABC (npononvHHK, npaBmi Geper p AxbGypuw) u DEF
(n1ponoibHHK, AeBHil Oeper p AKOYPH) K cXeMe TEKTOHHUYECKOro CTpPOeHHs ydacTtka I[lanan-
CKOr0 T'EApOYy3aa

B;;:1 B npyrue — rekTOoHRYeCKoe HapylneHHe (B — B3bpoc, C — c6poc, CC ~ c6bpoco caprr, H — Bapn

BHI, & — BHYTpHQOpMaIOHOHHKA CPHIB) BTOPOrO nopsaka, BoMep 1, J — s0Ha pa3BHTHA CKJI3fOH BOAO
QeHKS HHTEHCHBHOrO HPOGNEeHHd, PA3NMH3IOBAaHHR, [/ — 30Ha HHETEHCHBHOrQ paiagH3losanusn, [II]—

30Ha paaaunsopadng, J/V — 30Ha Ppa3PHTHA BHYTPH(POPMaNBOHHBLIX CPHBOB, TOYKaMH NOKa3aHL TIpa
HHOK 30H,



CHBOB; KpyINHble MNPOTAXEHHbIe TpPELIHHbl Pa3rpy3kKd B OCHOBHOM
HacJeAYylOT HalpaBJ/eHHsl IePBHYHBIX H TEKTOHHYECKHX TPEUIUH:
TPELHHbl BbIBETPUBAHHA PA3BHBAIOTCR NPEHMYLUECTBEHHO IO Tpe-
HIHHAM pAas3JIMYHOrO TeHe3uca, a TaKkKe [0 IJOCKOCTAM HanJacTo-
BaHHs, CJAAHUEBATOCTH H PAa3JIHYHBIM MHKPO- H Makpomedekxram.
['eoMopgosiorHyeckde 3JjieMeHThl LOJHH peX Pa3BHBAIlOTCS! B 3aBH-
CHMOCTH OT CYMMAapHOTrQ BO3AEHCTBHS TEKTOHHUYECKHX, CTPYKTYPHO-
[IETPOJIOTHYECKHX OCOOEHHOCTEH MAacCCHBOB, HaJIOXKEHHBIX MPOILECCOR
pasrpy3kH H BbIBETPDHBAHHA, a TaKXKe I[IPOIECCOB 3PO3HH.

B cBeTe H3JI0KEHHOIO CTPYKTYPHbIH aHasu3 4 nocrpoedne 'CM
OCYLLECTBJASAIOTCS JUJIs KaXKAOH CTaJHH NPOEKTHPOBAHHA 1O CJEAVIO-
[LHM 3Tarlam:

1. CocraBaeHHe peruoHaNbHOH CTPYKTYPHO-TEKTOHIYECKOH
cxembl B Macwrabe 1:100000—1:250000 c uenbw BHISIBJAEHUS
koHntypos CTb u C13, uro neo6xonumo ans obuiedl olleHKH yyacTKa
NpeanojaraeMoro CTpoHTeJbCTBA.

2. CTpyKTYypHO-IE€TPOJIOrHUECKOe pallOHHPOBAaHHE yYacTKa TH/-
poysana B macwrabe |:2000—1:5000 ¢ uenpio BBIABJIEHHS KOHTY-
pos CIlIb u CII3. [locrpoenne ¢pparmentos I'CM, Ha oCHOBe KOTO-
PHIX MJIAaHHPYIOT YYaCTKU reoMexXaHHYeCKHUX, OMbITHO-(PHALTDALHOH-
HBIX, HeTaJbHLIX Teo@H3HYECKHUX M JAPYrHX BHAOB HCCAeJOBaHHS
B MacCHBe.

3. MHixKeHepHO-reosiornueckoe palOHHPOBaHHE CKAaJbHOIO OCHO-
BaHusa B MacwTtabe |:1000—1:2000 u xpynnee, umeiolulee UebIo
BbIsiBJieHHe yTouHeHHbIX KOHTypoB HI'b u MI3. Ha 3Toil ocHoBe
cocTaBJigeTcss NPOrHo3Has xapaxkrtepuctuka tunos MI'b uw MI'3 no
JaHHBIM aHaJIOTOB, a TaK¥XKe MHOJIeBLIX H JabopaTOPHBIX HCCAEA0BA-
HU, pe3yJ/JbTaThl KOTOPbIX CTaTHCTHYECKHM oOpabaThiBalOTCs I[IpH-
MeHHTeabHO K BblaeseHHbiM UI'D u MI'3. B pesynbraTe 3TOr0 3rana
crpoutcst I'CM kKak ocHOBa A/ COCTaBJEHHS CHelHaJU3HPOBAHHLIX
moaeJsel. JlerasbHoCTb, COCTAaB TeMAaTHUECKHX UeJeHanpaBJaeHHbIX
HCCJIeAOBAHHH M rpaduuecKHX oToOpaxKeHUHM HUX pPe3yabTaToB
B 3HAaYHTEJLHOH CTEeNeHH OINpelessiioTCs yPOBHEM TeOoCTPYKTYpPHOH
CJIOKHOCTH H KJlaCcCOM HccheayeMoro obnexra.

ITpunroowernue 2

CTPYKTYPHO-TEKTOHHUECKOE PAHNOHUPOBAHMUE
TEPPUTOPHHU NMPOEKTHPYEMOIO rHPOY3J1A

Ha craguu npeanpoekTHOH AOKYMEHTALHH THApOy3Jia B paH-
OHE CO CJOXHBIM T€0JIOFHYECKHM CTpPOeHHEM CJielyeT OlNpenelHTh
YUYaCTOK CTPOMTEJNbCTBA OCHOBHbLIX COOpPYXEHHH, IIpHYyeM KeJja-
TeJbHO BAAJH OT IJAyOHHHBIX ceficMOreHHbix passomoB I—I11 10-
psiAKOB. [IpH CHAbHBIX 3eMJETPSACEHHAX MOABHMKKH He HCKJIOYEHD
H 110 pa3/JoMaM HHU3WHX TMOPAAKOB, OAHAKO HX BePOATHOCTH H
AMIUVIHTYA CMElleHuli npu 3TOM MeHblle. Psaj  HH3KOHANOPHBIX
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seMaanblx rotiH CLUA, nmocTpoeHHBIX B 30HE CEHCMOreHHOro pas-
agomMa | nopsaaka CeH-AHapeaca, npereprejH CMeLIEHHS CBOHX
JaCTeH C aMIIJIMTYAOH B HECKOJbKO METPOB.

B 3apauy CTpYKTYPHO-TEKTOHHYECKOro PaHOHHPOBAHHA perHoHa
H YYaCTKOB KOHKYPHPYIOUIHX CTBODPOB BXOJHT:

. BoisButh cucremy ceficmorendbix pasjsomos |—II nopsaakos
H 10 BO3MOXHOCTH OLUEHUTb KHHEMATHKY ABHXKEHHS KPYNHBEIX Teh-~
TOHHYECKHX HAPYIIEHHH HHU3IUHX MOPSIAKOB.

2. BbIIBHTH CEHCMHUYECKYI0 AKTHBHOCTb PerdoHa H palioHa.

3. BbLIABUHTbL YyYaCTKH NepeceyeHHs] PEeKOH CTPYKTYPHO-TEKTOHH-
yeCKHX OJIOKOB, HMEIOIIHX pa3Mepbl, AOCTATOYHBIE AJS pa3MelleHHS
OCHOBHBIX COOPY2KE€HHH THAPOY3Jia.

4. VI3yuyuTb H OLIEHHTH BO3MOXKHble MPOsIBJE€HHA HEOTEeKTOHHKH
B paloHe rHapoysJa.

JTH 3afadyd pelialoTcs METOAAMH CTPYKTYPHOrO H HEOTeKTOHH-
4YeCKOro aHaJ/ii3a perHoHa, paHoHa W yyacTka ruapoysaa. [IpuHuu-
MHaJbHble OTBETHl HA 3TH BOINPOCH CJEAYeT IOJYUHUTb Ha CTaAHH
NPeaAnpPoOEeKTHOH MOKYMEHTAIUH, XOTA COOTBETCTBYIOIIHE HCCJAed0oBa-
HHUS HeOOXOAHMO MNPEAYCMOTPeTb H Ha IOCAeAYIOUIHX CTaaHsX.

CTPpYKTYpPHHH aHAJIH3 perdoHa 3akKJKYaeTcsi B H3YYEHHH KPyIl-
HblX TCOJIOTHYECKHX CTPYKTYp 3HAUHTEJbHOH MO IIJIOHIAaAH TEPPHTO-
pHH, BKJIOYawued B ceOs1 palOHH H YYACTKH BapHAHTOB CTBOPOB
ruapoysna, OH NPOBOAHTCA Ha OCHOBE JHTepPAaTYPHbIX JaHHHIX,
HOPMATHBHO-METOAHYECKHX JMAOKYMEHTOB, a TaKXe TIocylapCTBeH-
HblX, TFeoMOP(MOJOrHYECKHX, IeOJIOTHYEeCKHX, TeKTOHHYeCKHX KapT,
cxeM cefcMHuYecKoro panoHupoBaHusa B Macwpitadax 1:1000000 —
1:100000 u xpymnHee.

[Ipy 3TOM HeoOXOAUMO BBISIBUTH B3aHMOCBSI3H pPerHoHaJJbHbIX
reoJJOTHYECKHX CTPYKTYpP, TekTOHHYecKHXx paspbiBoB [—IIl nopsn-
KOB H 30H HX BJIUAHHA ¢ NMOZOOHBIMH CTPYKTYPaMH H pa3pbiBaMi
HH3IWIHX NOPSAKOB, MPOABASAIOUIHUXCH HA y4YacTKe IPOEKTHPYEMOro
ruapoyssia. B npakTHKe THAPOCTPOUTENbLCTBA MMEITCH CAayuaH
HaJUYUd B OCHOBAHUAX COOpPYXEHHH pa3JIOMOB BBICUIEro nopaaka
(Acyanckue nnotHHel B APE, nnorunsl Kuposckoro ruapoyaina
B CCCP u ap.), 1ub0 ocHOBaHHSI HAaXOAATCS B HeNOCPEACTBEHHOH
6JH30CTH OT TakHX pasjoMoB (Hupkedickas, Huarypckas ['9C
B CCCP, Kaccet6ckass '9C B Tyuuce u ap.). B ropubix paiioHax
He Bcerfa ynpaercss Haitu CTD, cBoGoaHble OT pa3spbIBHBIX Hapylle-
HUR [lI—I1V nopsakoB, Hanuuue KOTOPHIX B OCHOBaHHH Tpelyer
HHAUBUAYAJNBHOIO yYyeTa H HHKEHEDHO-TEeOJIOTHYECKOH OlLLeHKH.

HJig CTPYKTYpHOTrO aHaJiH3a peruoHa U paloHa cJeayeT HChoJb-
30BaTh MaTepHanabl aspodorochbeMKH [47] B BHAe POTOMOHTAXKA H
cTepeornap CHHMKOB, a3p0- H KOCMHUECKOH HH(ppPaKpPacCHOH CbHEMKH,
a Ha BbIOpaHHOM yuyacTKe cTBopa — KpynHoMmacwrabuo#t (1:1000
H KpynHee) (GOTOTEONOJNHTHOH ChbeMKH. MeTolHKa reoCTpyKTYPHOro
H reoMopdoJIOTHYECKOrO aelIH(DPOBAHHS MaTepHasioB (HOTOCBHEMOK
nsnoxesa B [1, 3—8], rae noguepkusaercs, 4TO NpPoUECC TeoJIo-
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CxeMaTHyeckast  CTPYKTYPHO reojoryyeckas Xapra Ore BOCTOYHOTrO
Gopra Bojaovpanuauma Kacceb

/ — rMTayKOHHTOBbLIE MECYaHHKH ¢ [MPOCAOSAMH Mepredend 2 — rA1yKollHTOBLIC
Meprean c© NPOCAOSAMH TAITYKOHMIONIIX NCCIaHHKOR 3 — A 1YROIIM10DLIC hieg
Y HHHKH H MOUPICHH  HOP 1CHICHCHITIDLIC 4 — TeMHlO ceptle MepreaH ¢ HpoO
CAOIMH PaKYWEYHHKOB M TIJHHHCTBIE H3BECTHSRKH € TNPOCAOSAMH NayYKOHHTO
BbIX IeCIaHHKOB J — CKJOHOBbLIe OpeKYHH H3 30lEeHOBLIX I[1eC I1HHKOD 6 —
G THILOH HbIE GHTYMHHO3HbIe HIBECTUSIKH 7 — uepHble MCPreéJiH ¢ NPOCAOIMH
FAAHHHCTLIX  H3aBecTHsKoB, & — npeanonaraemple KOHTYpBLI  KODEHHBIN NOPOL
nojJ 4YeTBepTHYHLIMH 0OpaijoBaHHAMH, 9 — sneMEHTbI 3aneraHHs NJacToB,
/0 — 3neMeHTB! 3asieraBHg AN 3aNpPOKHHYTHLIX 0OAacTeB /] -~ B36pOCO CABHIH
H B30pOCBl YCTaHOBJIEHHble, J2 — TO HKe M[OpeanosaraemMeie 13 — cOBpoco
CABHIH H cOpoOChl ycraHOoBMeHHBle [4— TO IXKe upepnojaraemMule J5-— 1nas
Hbhie CTPYKTYPHO TeKTORHYecKHe OJIOKH



THYECKOro AelHpHpOBAHHSA HHAHBHAYyaJH3HPOBAH H Tpebyer Tec-
HOHI B3aHMOYBSI3KH C Ha3eMHBIMH HaOJIOAECHHAMH.

B npouecce reoCTpyKTypHOro peluH(ppuHpoBaHHA OTOCHEMKH
BbIAEJACTCA HECKOJIbKO 3TaloB IOCJeA0BAaTEJbHOIO ONO3HaBaHHS

cliepBa KPYIHLIX TFE€OCTPYKTYPHBIX 3JeMeEeHTOB, a 3areM Bce O6oJiee
MeJKHX QPOPM H AeTaJtieH:

. Msyuenne KOHTaKTHOH rmedyatd H (HOTONNAHOB 43P0 OTOCHEM-
ki B Macwrabe 1:20000—1:10000 ¢ noMolubi0 JIHH30BLIX H 3ep-
KaJIbHO-JIHH30BBIX CTEPEOCKOMNOB, CONOCTABJEHHE HX ¢ TeOJorHye-
CKHMH KapraMi OJH3KOTO K CcHHMKam Macuwiraba. HaxoxpeHue
NELIHPPOBOUHBIX NMPH3HAKOB KPYIHBIX T€OCTPYKTYPHBIX H reoMopdo-
JOTHUECKHUX 3JEMEHTOB: OCHOBHBIX CKJAA4YaThiX CTPYKTYpP, TEKTO-
HUYyeCcKUX pas3phiBHbIX cMeweHud I—III nopsaakos, o6BajioB, ceJsei
XapaKrepa OOHaKeHHOCTH, IPOCTHPAHHA H NaJeHHs MOPOA, CJOH H
KOMIIJIEKCHl KOTOPLIX Pa3JiHYaloTCs O UBETY U TOHAJBLHOCTH.

2. AspoBusyaapHoe HabJilogeHHe ¢ camoJieTa (BepToJieTa),
[M03BOJAIONIEe YTOYHHTb BOCHPHSTHE OITO3HABATEJBbHBLIX NMPH3HAKOB
NMPH CJHYEHHH HATypbl ¢ doroMaTepHaJaMH.

3. HaseMmHoe cornocrtas/ieHde TreOoCTPYKTYPHBIX, reoMOpdOJOru-
YECKHMX H Treo0OTAHHYECKHX 3JIEMEHTOB C (POTOCHHMKAMH (aspo- H

(OTOTEONONHTHONH ChbeMKH), MO3BOJAIOLIEE AETAJHU3HPOBAThL AeLIH-
POBOYHBIE TIPH3HAKH.

4, B cedicMHYECKH AaKTHBHBIX paHoHax reoMopdosoruyecKoe
neliHdpHpOBaHHE Aa3pPOCHhEMKH IO3BOJISET BBIABUTH MecTa [JiA
Ha3eMHblX HMHCTPYMEHTAJIbHBIX HCCJAeA0OBAHHU HEOTEKTOHHKH, MNpo-
ABJIAIOUIEHCA B H3MEHEHUAX BLICOTHOTO [OJIOXKEHHsA XapaKTepHBIX

TOYEK Teppac, H INOCTPOEHHs SNeHPOreHHYECKHX CHEKTPOB JIOJHH
Dex.

0. Ha 6ase reoCTpykTypHOro u reoMopgoJiorH4eckoro aeuHd-
PUPOBAHHUA H reoJsiorHueckux kapt macumitaba 1:200000—1:20 000
CTPOHUTCH CTPYKTYPHO-TEKTOHHYECKAss CXeéMa paHOHa H YydacTka
ctBopa B Macuwrabe 1:10000—1:25000. Mcnonbsys Takxe naH-
Hble HHIXKEHEPHO-reOJIOTHYECKOH CHhEMKH, CJHeAYyeT IpeaABapHTEJbHO
KJacCH(OHUHPOBATh Pa3pbiBHbIe CMellleHHs, ONpeAeiHTh UHX NOPSAAOK,
noapas/ie/liTh Ha KHHeMaTHYeCKHe THIbl, AAaTb 3JIeMEHThl 3aJiera-
HUsA, MNPOTAXKEHHOCTb, MOIIHOCTbL TMOA30HBI CMECTHTEJsl, COCTaB H
COCTOSIHHE 3aNO0JIIHTeNs, MOUHOCTL NMOA30H pa3JHH30BaHHA H OIlle-
psitoliux TpewlHH. CocTaBjieHHasi CTPYKTYPHO-TEKTOHHYECKadA CXeMma
MO3BOJSIET 1leJIeHANPaBJEHHO 3aNPOEKTHPOBATh KOMILJIEKC I'eO(H3H-
YeCKHX, OYypOBBIX W TOPHO-TIPOXOAUECKHX padoT mJiId YyTOUYHEHHS

CTPYKTYPHO-TEKTOHHYECKHX H CTPYKTYPHO-NETPOJIOTHYECKHX 0CcODOeH-
HOCTEH OCHOBAaAHUA.

Ha pucyHke moxKasaHa CTPYKTYPHO-TEKTOHHYeCKasg Kapra Ioro-
BOCTO4YHOro 60pTa BoaoxpaHunuula Kacceb, cocraBjeHHass Ha OCHO-

Be a3p0(OTOCHEMKH, MAPHIPYTHOH CheMKH H OrpaHHyeHHoOro obdweMa
ropHO-0ypOBBIX paboT.
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ITpusrosncenue 3

CTPYKTYPHO-NIETPOJNOIrHYECKOE PAMOHHPOBAHMUE
CKAJIbHbBIX MACCHBOB

3apauu padHoHMPOBAHHH

CTPYKTYPHO-IIETPOJIOFHUECKOE pPAaKOHHPOBAHHE CKAaJdbHBIX OCHO-
BaHHH ABJSETCS BTOPbIM H OCHOBHBIM 3TAlOM T'E€OCTPYKTYPHOLO M3y~
yeHUs1 BblOpaHHOIrO ydyacTKa CTDPOHTeJabCTBA THAPOY3Ja B IIpefenax
ontoro CTh.

OcHOBHasg 3ajaya CTPYKTYPHO-IIETPOJIOTHYECKOTO PaHOHHPOBA-
HHS1 CKaJIbHOrO MacCHBA COCTOHT B €ro pacujieHeHWH Ha reHeTHYe-
CKHe CTPYKTYpPHO-IIETPOJIOTHYECKHE 3JeMEeHThl, KBa3HOAHOPOIHbIE
[0 COCTaBy, CTPOEHHIO H COCTOsAHMIO, B yacTHocTH, CIIb-1, CII3-1,
Cl13-2p, CII3-2n, 211b (cm. puc. 1-3).

Bbljlensior clieAyIolde 3Tanbl CTPYKTYPHO-METPOJIOrHUECKOro
PAaHOHHPOBAHHKIA:

a) MOCJOHHOE JIMTOJIOTO-NeTPOJIOrHUeCcKoe H3yueHHe pa3spesa
B Macuirabe 1:100—1 : 500;

0) omnpoOoBaHue paspesa, JabopaTOPHbie HCCJAELOBAHUSI MHHe-
paJsibHOro cocraBa H (PH3HKO-MeXaHHYECKHX CBOIICTB Pa3HOBHAHO-
cTeil nopoa B obpasuax;

B) H3yueHHE CTPOEHHS H COCTOSIHUS NOpoA (yCJOBHA 3aJieraHug,
OJ1IOUHOCTH, TPEUWUHOBATOCTh, OOBOAHeHHocTh W T. A.) B ClIb wu
Cl13:

r) cocraB/jieHHe [IPeABAPUTENLHOIO HOPMAaJbHOTO CBOJHOTO
JHTONOrO-CcTPAaTHrpadUuecKoro paapesa (KOJOHKH) C CHCTEMATH-
3auuefl Ha ero OCHOBe Pe3yJ/ibTAaTOB MCCJieJJOBAHWN no 3Tanam 0)

B); BblaejieHHe Ha HeM TIpaHHU CHHMEHETHUYECKHX CTDYKTYDHO-TEeT-
posiornyeckux saemeHron: ClIIb-1, CII3-1:

J1) cOoCTtaBJieHHE Ha OCHOBE MAaTepHaJJoB HHXKEHEPHO-rcoJ0rHYye-
CKHX CbeMKH H pasBelkH (BKJ4as reopusnyeckue HCCaAeNOBAHHSA)
HH)KeHepHO-re0JIOrH4eCKUX pas3pe3oB, Ha KOTOPLIX MOKa3aHbl I'pa-
HHIBI CHHreHeTHYeckKHX H noctredHetruueckux CIIb u CII3, a Takxke
NpubJIHKEeHHOe NOJIoXKeHHe rpaHull noa3on A, b, B, T;

e) cCHCTeMaTH3alusl M CcTaTUcThuecKasg o0padoTKa pe3yabTaTtosB
Na00opPaTOPHBIX HCCJAeNOBaHHH CBOHCTB NMOpoj Ha o0pas3uax no Bbl-
nenennbiM CIIb, CII3 u ux wacram; olleHKa H3MEHEHHH xapakKTe-
DHCTHK cBOHCTB ¢ 3aray0JjeHHeM B CKaJlbHBIH MAacCCHB;

K) cocTaBJieHHe (KpoMe pa3pe3oB) TOPH3OHTAJLIBLIX CPeE30K
¢ HaneceHHeM Ha HuXx KoHTypos CIlIIb u ClI3; coorBercrBytouHe
XapaKTepHCTHKH COCTaBa, CTPOCHHS, COCTOSTHUA H HM3YyUEHHBIX MOKa-
3aTesiel CBOHCTB HAHOCSIT Ha pa3pes3bl H cpe3bl JHOO NMoka3biBaloT

B TabJjsyile.

DTH 3Tanbl NOBTOPSAIOTCH MO CTAAHAM IIPOSCKTHPOBAHHA: Tpel-
saputeabhibie (T30), ocHoBHble (fpoeKT), yTouHeHHble (PIL).
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Haydenue crognoro nuronoro-crpaturpadnueckoro paspesa maccusa

OnopHoi 0a3oil WHIKEHEPHOR TeoJIOTHH SIBJSIOTCS METOAbl HCTO-
PHUECKOH reoJIOoriH, CTPaTHrpa®HuH, JHTOJOTHH, TEKTOHHKH, CTPYK-
TYPHOH CEOJIOTHH, CTPYKTYPHOH NETPOJIOTHH H AHHAMHYECKOH reo-
JOrHMH. be3 HCrnoab30BaBHS 3THX METOHNOB HEBO3MOXHBI OHEHKa
YCJOBHH (OPMHDPOBAHHSI H pa3BUTHA MACCHBOB, IIOHHMaHHE [MpH-
poOAbl HX HEOAHOPOAHOCTH, aHH3OTPOIHH, MPOrHO3UPOBAHHE (PH3HKO-
rPeoJIOTHYECKHX IpOUEeCCOB H ABJIEHHH H MHOroe Apyroe.

Vicnosib3oBaHue METOAOB JIHTOJOTHH H CTPATUTPA(HU NMPH HHXKe-
HEPHO-TEOJIOTHYECKOH CbhbeMKe IO3BOJSIET [NOCTPOUTb CBOAHBIA JIHTO-
JOro-cTpaTurpaHuuyeckyd paspes (KOJOHKY) H3ydyaeMoOli TOJIILH —
OCHOBY CTPYKTYPHOTO aHaJH3a CKaJbHOTO OCHOBAHHS.

Hepenko Habnwpawluica B IPAKTHKE H3BICKAHUH Heaoyuer
JIHTOJIOTO-CTpaTHrpadHyeckoro paspesa nopoj yuyacrka, paloHa H
pEerHoHa M COOTBeTCTBHS ero MoapobHOCTH MacwuTaldy HHXKEHepHO-
reoJIOrHYeCKOH CbeMKH MPUBOAUT 3a4acTyl0 K HENPHATHHIM «CIOp-
npu3aM» MNPpH BCKPBITHH KOTJoBAHOB. llostoMy 1uesnecooOpasHbl
epBooUepeHoe H3YyUeHHEe JIHTOJOTO-CTpaTHrpadHUYecKoro paspesa
H CcOCTaBJieHHE ero KoJioHKH B Macwrtabe B 10—20 pa3 OoJee
KPYIHOM, 4eM MacliTab HHXKeHepHO-reoJornyecko cbeMKH. Co-
craBieHHbi Ha craaun 120 B macumirabe 1:200—1: 100, Ha nocae-
AVIOUIHX CTAJHAX OH MOXET YTOUHSThCS, AeTaJH3HPOBaThCA (BMJOTH
no macwrada 1:20). 10 06ycioBieHO HEOOXOAMMOCTbLIO YyueTa
cirabbix no npouynocTH u MasoMouwlHbx (0,1 M u MeHee) cJoes,
BAUAIOLIHX HA TNIDOUYHOCTh, AePOPMHPYeMOCTh OETOHHBIX COOpYIKe-
HUH, YCTOHYHBOCTb OTKOCOB, (DHUJABTPAHUOHHYIO HEOAHOPOIHOCTb H
T. I.

Bce 3to npuBoaMT K HeOOXOAHMOCTH TMOCJOHHOrO H3y4YeHHs
JUTOJIOTO-CTpaTHrpadpuUecKoro paspesa, O0COOEHHO B Tex Cayuasix,

L

| ’ |4 4 £

740t

101
9604

l lj!
a0 )} | : |
| 10 (5 20 2% Jo J5 0 +5 50 S5 0 65 10 2 &0 85 S0 85 100

Puc. 3-1. KouHekcHs pa3spe3a HW3BECTHSIKOB Ha yyacTKe apoOyHOH NJOTHHH Kacce6
A, B, 82, 92 — Mapkupylwole ropu3odrtsl; /—VII{f — HOMepa mnauex.

KOrJa MacCCHB CJIOXXEH TOHKOCJIOHCTBIMU IIOPOAaMH THIIA TEPPHIEH-
HOrO WJIM KapOoHaTHOro (paHlla, PasJHYHBIMH MO MOLIHOCTH IMJIHT-
YATBIMH I1aCTAMH OCAJOYHBIX H METAMOP(PHUYECKHX MOPOA HJH
CHJbHOHAPVIIEHHBIMH CJOHCTBIMH IOPOAAMH, B KOTOPbIX HeOO0Xo-
JIHMO BBISIBHTb 30HbBl MEJIKHX T€KTOHHUECKHX pA3PbIBHBIX CMEUIEHHH
H NpoTs:KeHHBIX TpewlHH V—VI nopaakos. llocnolinoe H3ayueHue
pa3pe3a H COCTaBJIeHHE Ha ero opAauHarTe 3MIOP MOLLIHOCTH IJAaCTOB
BCKPBIBAIOT 3dKOHOMEPHOCTH YepelOBaHUA H PHTMHUHOCTH CTpOe-
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Puc. 3-2, Jlutonoro-cTparurpadHyeckHi paspes H3BECTHSAKOB

soueHa (Pgy) yuacTka apounoii naoTuHsl Kacceld (Macuwiral
1 : 200)




Yeaosubie ofoanauenus K puc. 3 2

I — H3BeCTHAKH MACCHBHO-, TOJCTO- H CcpefHeCJOHCTLIe, 2 — HABEeCTHAKH
TOHKOCJIOHCTHIe MOWHOCTLIO Ooltee 0,20 M, 8§ — 10 ke MowHOCTbIO OT 0,10
no 0,20 M+ 4 -—— JHCTOBATOC/ACHCTHIE MOWMHOCTh ot (0,02 no 0,10 M, §—
MapKHpYIOIIHe TOPH3IOHTLI, A — nepeciiagBaHHe MEJAKO3eDHHCTLIX CpelHe
K TOJCTOCJOHCTHIX, Dexe MaCCHBHOCHACHCTHIX, NpeHMyuiecTBeHHO OHTY
MHHO3HLIX H3BECTHAKOB MOUWHocThK 0,35—1,0 M (cpenusis MoOwHOCTh 0,6 \i)
¢ TOHKOCJHOHUCTBIMH, PEAKO JHCTOBATHIMH OHTYMHHO3IHLIMH MH3BECTHRKAaMH
mMouiHocthio 0,060,585 M, CoaepxaHue cpelHe-, TOJCTO- H MACCHBHOCAOH
CTblX H3BecTHSKOB 75 %, TOHKOcHOHCTHIX — 25 %, B — cnon MenkosepHu-
CTbIX, CpenH&- H TOJCTOCHOHCTBIX OHTYMHHO3HBIX H CAaGOOHTYMHHO3HbLIA
H3BECTHAKOB MOIHOCTLIO 0,3—0,8 M, pasnenetinpie TOHKHMH (0,02--0,06 W)
MPOCACAMHE JIHCTOBATBIX CAACOOGHTYMHHO3HBIX H3BeCTHRKOB (CopepAaHue
cpeflHe- H TOJCTOCJACHCTbHIX H3BecTHAKOB 92 %, JHCTOBATBIX H TOHKOCJOH
cThix — 8 %: B — nepecslaHBaHHe MEJIKO3€PHHCTLIX CpellHe H TOJCTOCJAOH
CTblX c/naloOHTYMHHO3HBIX, pexXe OGHTYMHHO3HBIX H3BEeCTHSKOB MOUWHOCTHLIO
0,3—C,7 M (cpenufis MowHHocTe (0,58 M)} <€ JNUCTOBATHIMH  HABECTHAKAMY
MOUlHOCTRY 0,02 M H TOHKOCJHOHCTHBIMH H3BECTHSKAMY MOILHOCThio 02—
0,3 M OHTYMHHO3HBIMH, DERKO CHJLHOOMTYMHHO3HBIMH (ConepaHHe cpely
He H TOJCTOCJAOHCTBIX MHapecTHRKoB 85 %, MNHCTOBATBIX H TOHKOCJOH
cThiX — 1D %; ' — nepecsianbalie MEAKO3EPHHCTHBIX TIPEHMYLIECTBEHHO
TOHKOCJAOHCTBIX, MACCHBHO- H CPeIRec/IOHCTBIX OHTYMHHO3IHBIX, pPeme
CA3a000OHTYMHHO3HLIX H3BeCTHAKOB MOWIHOCTBIW oT 0,3 go 1,0M (B cpen
HemM 0,05 M) ¢ TOHKO , HHOTAA JIHCTOBATOCAOHCTLIMH CHABLHOOGHTYMHHOS
HLIMH H3BeCTHSIKaMH MolgHOcTRI0 0,020,250 M  Copep»aHHe MAaCCHBHO ,
TONCTO- H CPefHeCHOHCTHIX H2BecTHAKOR 83 %, TOHKO W NHMCTOBATOCJOH-
cThlx — 17 %, O — cnou MeNIKO3epHHUCTLIX, MACCHBHO H TOJCTOCHAOHCTLIX
GHTVMHHO3HBIX H CJHAaGO6HTYMHHO3ZHBIX H3BECTHAKOB MOWHOCTbIO 05—
1,0 M, pa3snenensHwie ToHKHMH (0,02—0,03 M) npocaogaMu  nHCTOBATHIX
OHTYMHHO3AHBIX HABECTHAKOB CofepaHue MACCHBHO- H TOACTOCNOHCTHIX
H3BecTHAKOB 97 %, JHcToBaTOCHOHCTHIX — 3 %, E — nmepecnauBaHHe rlesKo-
3ePHHCTLIX MACCHBHOCNOHCTBIX OHTYMHHO3HBIX H  cJNAaGOOHTYMHHO3MNBIX
H3BECTHAKOB MOLIHOCTBI A0 1,3 M (B cpeanemM 10 M) ¢ TOHKOC/NOHCTBIMH
CHABLHOBHTYMHHO3IHBIMH  H3BecTuHAKaMu wolnHOocThio 0 1—03 M  Coaepka-
HHE MACCHBHOCJAOHCTLIX H3BecTHRKOD 86 %, TouxkocnoucTtnix — 14 % X —
CJOH H3BECTHAKOB MeJIKO3ePHHCThIX TOJACTO H CPeNHecJOMCTHIX chalolu-
TVMHHO3IHbLIX MOUIHOCTLID 025—08 M pasneseHHble TOHKHMH (MOUITHOCTBIO
0 02—00b M) NpPOCAOCAMH JNHCTOBATBHIX OHTYMHHO3HLIX H3BecTHRKOBR (CoO1ed
WMaHHe TOACTO W CNeOHECNOUCTLIX HIRECTHSInOB 94 9, NRCTORATAC TUM
CThiXx — 6 % 3 — nepecnauBaHHe MEJKO3EDHHCTRIX MACCHBHO TOJNCTO
¥ CDeAHECAOHCTLIX CcHAGOGHTYMHHO3HBLIX H3BECTHAKOBR MONIHOCTRIO (O 3—
D8 M (8 cpeaneM 065 M) ¢ TOHKOCHAOHCTHIMH OHTYMHHO3IHHIMH H3BecT

HaKaMil MouiuocThiy 0 15—0 30 v Conepalive TORACTO W CPEANEeCAOHCTIAX
HABECTHAKOB 73 %, TOHKOCAOHCTHIX — 27 %
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HUST TOJILL. IDTO MO3BOJISIET PEIIHTh 3a4a4y HAEHTHOHKAUHH CJI0KHO
[TOCTPOEHHBIX MaKeTOB IJIACTOB H MayekK B (PAUHANbHOUIMEHUYHBHIX
TOJIUIAX IO HX II0JOXEHHIO B JIHTOJIOrO-CTpATHrpaHUUeCKOM pas-
pede. Takue BONPOCH YACTO BO3HHKAIOT APH HHIKEHEPHO-TeOJJOrHYe-
CKOH CbeMKe YyYacTKOB CTBOPOB TI'HAPOY3/da, OCHOBAHHA KOTODKIX
CJIOXKEHbl TeKTOHHUECKH Ae(POPMHPOBAHHBLIMH TOJLAMII CJOHUCTHIX
MOpod, Npope3aeMbIMH PEKOH BKpecT MUX npoctupadus. Vaenrtudu-
KAILHST ONOPHBIX MAaKeTos, [1ayex 1 OTJeJbHbIX MAapKHPVIOUIHX TOPH-
30HTOB, HEOAHOKPATHO TMOBTOPAWINUXCA B pa3spese, obecrieyuypaer
BBISIBJIEHHE COTJACHBIX H CEKYIUUX TEKTOHHYECKHX HapVyIUeHHH.

[locsnoiiHoe W/iH, TOUHEE, KIMOMJ1aCTOBOEY» H3yUeHHe pa3pesa CJOH-
CTHIX TOPOA BKJIOUaET H3MEpeHHe NJAACTOB B CTpaTUrpaduuecko
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Piuce 3-4 Tunet 3apHCOBOK 1petiin B KepHe OYPOBBIX CKBaXKHH
2 P Y
@ — 3apHCOBKA # TpadHK BHBIXOAA  KepHa 10 ckpBauHie 387 (pation Moranaces-ITogoub-
ckoit I'3C); 6 — 3apucoBka KepHa 1o cxkBaxuue (074 (pafion EHxiucefickoit TIC); 1 —-
IpaHHTHI, [{f — nermaruTtn: [/f — rueficel GHOoTHTOBLIE:! IV — rireificsl MYCKOBHYODbLIE,
V' — naockocTH TpewHH; VI - rpadula naockocrteit Ttpewnn, V/I/I — opnentupoBka nonoc-

YATOCTH, A — TpeulHHbl [—5 OTKPLIThIe, CTeHKH pOBHble K OYIrpHCThIE, TMOKPLITHIE H3-
BECTKOBHCTO KOpOwkOof no | MM; B — TpelidHbl 6-—8 OTKDPLITHIE, CTEHKH DPOBHLIE, MOKPHI-
Thie H3BECTKOBHCTON KOpoOukofi, caalbo XJAOpHTHAHPOBAHKI,

rnocJjiefgoBaTeNbHoCcTH (OT APEBHHX K MOJIOABIM) 10 pa3pesy HOP-
MaJbHO K NPOCTHPAHHIO NOPOA. Takue H3MepeHHUsS cJaeayeT NMpoOBO-
AHTh Ha €CTEeCTBEHHbLIX H HCKYCCTBEHHBIX OOHAXeHHUsX, a TakxXe IO
KepHy OYpOBLIX CKBAX{HH, NMPOHAEHHBIX BKPECT MPOCTHPAHUS TTOPOL
[lenecoobpa3Ho HCMONbL30BaTh TakiKe wmacliTabupoBaHHble (OTO-
nMaHopambl OOHaXKEHHH.
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B pesyabraTe MOCJOHHOTrO H3YUYEHUS JIHTOJIOTO-CTpAaTHrpadHye-
CKOrO paspe3a CJIOHCTHIX NOPOJ BHISIBJASETCSI XapaKTep YCJIOBHH
HaKOMJEeHHs1 OCARKOB H IMOCJEAYIOIHX MPOLECcCOB HX YIJOTHEHHS M
JHTOreHe3a, a TaKKe HHXXEHEePHO-reoJOrHYeCKoe 3HaueHHe OThAeJb-
HbIX 3JIEMEHTOB pa3pesa

Ha puc 3-1 nokasaHa KOHHeKCHs PUTMHUYECKH YepenyOoUIHXCHA
MJacToB OHTYMHHO3HBIX TJHHHCTLIX H3BECTHSIKOB H YHCTHIX H3BECT-
HSIKOB B pa3pe3e, XapakKTepH3yloulasacs H3MEHEHHSIMH MOIIHOCTH
KaXA0H mapbl IJIAaCTOB 3TOTO ABYXKOMIIOHeHTHOro ¢uauwouga. Ha
OCHOBe JAHHOH KOHHEKCHH OBbIY BBLIAEJEHB IPAHHIIBEI MayeK MOpox
C pasJHYHBIM COOTHOLUEHHEeM B HHUX KOMNOHeHTOB [locTpoeHHe
CBOJHOrO JIMTOJOro-cTpaTurpaduyeckoro paspesa Ha 3TOH OCHOBE
MO3BOJIHJIO XaPaKTEPH30BATh KAX/AYI0 H3 MauyeK NMPOLEHTHHIM COLEp-
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Puc 3-5 ['padvK KOMIIEKCHOrO HCCJeAOBaHHSA CKBa>XHH (IpH H3bICKA-
HHAX AJS THAPOTEXHHYECKOro CTPONTENLCTBA)

I — srixon kepwva, %, [J] — ckopoctk uuctoro Oypeuusn, cmfd, I/l — yaenbrnoe
pogonorgouterne, AN/MUH, [V — OpHeHTHDPOBOUHBIA KOShPHIHeHT OHABTPAUNH TIO
JaH{bLIM pacxoloMeTpHH, M/fcyr, V -— yneJbHOe 3JEKTPHYECKOe CONPOTHBJIEHUHE
OM M, V[ — CcKOpPOCTb pacnpocTpPaHeHHN YNPYrux BOJH M0 AAaHHBIM ceficMOKapo
Ta)a, Mj/c, [ — najgense npeolrapamwiiBX TpeuwHH (AA8 BePTHKAALHKIX CKBa
MHH), 2 — YHCAO TPpeulHH Ha | M (N0 paHHBIM ONHCAHHA KepHa), 3 -— 30HBL! ApPoO-
JeHHsS H HHTeHCHBHON TeKTOHHYeCcKOH TpellHHOBATOCTH, 4 — YAeAbHOe BOJIONOr-
JolleHHe NPH MOHHTEPBAAbHLIX HAPFHETAHHAX, & — TO He NpH OTKavdKax

XKaHueM OoJee NOAATJAHBBEIX TOHKOIMJIUTUATBHIX TI'JAHHHCTLIX H3BECT-
HAKoB (pHc. 3-2). Ha 3THX rpadurax BblleJieHbl B pa3pe3e H3BeCT-
HSKOB [Ma4KH cJabblX TJHHHCTHIX W IJIACTOB YHCTBIX H3BECTHHAKOB
(mauku II—VI). [Tocnennune 6y BHIOpaHBl B KaueCcTBE OCHOBAHHSA
Kaccebekoit '2C Kak nopoas ¢ HauMeHbiled nedopMHPYEMOCThIO
MeTtoa KOHHEKCHH YCIEUIHO HCIOJAL3YeTCsl IIPH COCTaBJEHHH pas3-
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pPe30B CJOHCTBIX TOJIIL PUTMHYECKOTO CTPOeHHA [Jf HX B3aHMO-
yBSI3KH, HanpuMep, ans JeHTOuHbIX JIHH CkaHnuHaBuu ([e-Teep).
IIpyruM npUMEpPOM MOTYT CJAYKHTb 30IOPHl  MOUIHOCTH IJACTOB
TOJNCTONJIHTYATBIX H3BeCTHsiKOoB ocHoBaHust MHrypu I'OC 1o Boige-
JeHNBIM yKpynHeHnbiM naykam [—VI (puc. 3-3). I'paduk nocrpoen
Ha 0aze QOTOAOKYMEHTAUHH OOHAXKEHH C KOHTPOJbHBLIMH H3Mepe-
HHSAMMK MOLIHOCTH XapaKTepHLIX ero yacrei B Hatype. Putmnyeckoe
yepeaoBalide MJacToB PasyiMuHOH MOUHOCTIH O0YCJOBHIO 11€0AHO-
POAHOCTL aAeopMHpyeMOCTH ocHOBaHusa. ConocraBieHue rpaduka
H MOJOKeHHST 3aPHKCHPOBAHHBIX B HaType TEKTOHHUECKUX CMelle-
HHI (8, 15 u np.) Tuna MexXX$opMalUHOHHBEIX CPLIBOB MO HANJacTO-
BAHHUIO MO3BOJINJIO YCTAaHOBUTh, 4TO B 60—65 % cayuaes ouu npuy-
POYEHBbl K IaKeTaM H3BECTHAKOB C MHHHUMAJbHOH MOUWHOCTBIO NJI4-
ctoB (ot 0,1 no 0,4 m).

Has yTOYHEHHS W JONOJHEHHUS CBOAHOH KOJIOHKH, TMOJIYYEHHOHN
HAa OCHOBE AOKYMeHTAalUHuu OOHAMXKEHHH U DACUUCTOK, CAeayeT HCNOJb-
30BaTh OIMHCAHHUE KEPHOB «CTPYKTYPHBIX® CKBAaXXHH, TMPHYEM TMPO-
XOAKY MOCJe[HHX »eJaTeJbHO OCYUIeCTBASATh C NOMOUIbIO aJMas3-
HBIX KOPOHOK, HauMeHee pa3pyluarmlliyx Kepu nupu O6ypeHuu. 3anu-
coBKH H doTarpaduu KepHa, a Takxe o060011eHHe KOJOHKH paspe-
30B JIOJIXKHBI OTPaXKaTh COCTaB, TEKCTYPY, TPEUIHHOBATOCThL NOPOJ,
3JIEMCHTHI 3aJieranyst Tpewdd (puc. 3-4). PekomeHayercs cHcTeMa-
TH3HPOBATH H TPVYINHPOBATHL BAOJb paspe3a CKBa*KHHBLI JlaHHbBIE:
ONBITHO-QUALTPAUIIOHHOTO ONpoOOBaHUSA, CKOPOCTH TMPOXOLKH, I'eo-
du3nueckoro xKaporaka 1 ap. Hanuuue Takux pa3pe3oB B cOyeTa-
HHH € KOJIOHKOH CBOAHOrO JIHTOJIOrOo-CTpaTHrpadhHueckKoro pas-
pe3a MaccuBa ofecneuuBaeT pauHoHaJbHBEINH oT6op npobd pas nabdo-
DATOPHBIX MCCJefOBAHUM CcOCTaBa M CBOHCTB HOPOJL MO WX TeHETH-
YeCKHM THNOAM M cTpaTHrpadHyeckKoMy MoOJOXKeHHto (pHc. 3-9).

Huxenepuo-reosornueckoe onpobopalne ropHsix nopoa
CBOAHOI0 pa3pe3a MacCHBA

VHxKeHepHO-TeoIorHyecKoe olnpoboBaHue paspe3a IOPHbIX TOPO
HMeeT lenbio noJiydyenue 000611eHHBIX XapaKTepHUCTHK MHHepaJsb-
HOr0 cocTana, CTPYKTYPBI, TEKCTYPbI, COCTOSIHHA M (PU3HKO-MEeXaHH-
yeckux cpodicts., B obwem cayuae onpobopaHue nipejanosaraer
coueTaHue nabopatopHbix (Ha obpazinax) 1 nosaesbix (B MaccHBe)
MeTonon uccaenoranusd. [Ipuuem ofuicnpuanaung, UTO AJsT CKAJbHbBIX
MACCHBOB IIPH H3YUYEHHH OCHOBHBIX XaPaKTePUCTHK OCHOBAHHS:
aepopMaltiHoOHHbIX, MPOYHOCTHLIX H (ZWHILBTPAUHOHHBIX ~— T'JIABEHCT-
BVIOULYIO POJb HrpaloT nojesble Meroabl. Ontako B AaHHOM Mapa-
rpacde B OCHOBHOM TOBOPHTCS 0O JlaBopaTopHOM acrnexkte onpoboBa-
HHSl — UCKJIOUUTEJBHO BaX{HOTO H HeoOXOAHMOro AJAs uejed IOoCT-
poernss TCM sTanma KOJIHUECTBEHHOT(Q OlpeleJieHHs COCTaBa MODPOZ,
ABJSIIONIErocss HauaJbHOH cTanueldl H3yueHHsT CBOUCTB TOPOM (Owmun,
S, 1, Norxp, Reox U AP.) HA BHIOPAHHOM yUacTKe CTBOpA.

HUccnenyeMmblit B sabopatopun ofpasell yMeeT 3afRaHHYIO GOPMY
i pa3Mepbl, Ha HeM BHITOJHACTCS eAHHHYHOE oNpeneseHHe TNOoKa-
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3aTesisi OAHOM HJIH HECKOJNIbKHX XxapakTepucTux cpoficts. Ilpoba
COCTOHT M3 HecKoJbKHX (3 u Oosee) obpasuos. Pesynabrartul onpo-
OoBaHHg OYyAYyT NpencTABUTENbHBIMHU, ec/in MPOoOBl XapaKTepH3yIoT
BCe OCHOBHble TEHeTHYeCKHe W CTPYKTYPHO-TEKCTYpPHBIe THNBI, ¢Jia-
rarouiHe HUccJeiyeMbld paspe3, HX H3MEHEHHUs 110 NPOCTHPAHHI H
MafgeHHIO, a TakK)Ke MOJ BJHSHHEM MNPOLECCOB Pa3rPy3KH H BhIBET-
PHBAaHHS.

OnpoOoBaHHe MOXET CUHTATLCH BLINOJHEHHBIM PalHOHAJIBHO I
SKOHOMHYHO, €CJAHY BCe THIBl MOPOA H UX PAa3HOBHAHOCTH, HMEIOULC
HHXXEHepHOe 3HauveHue, TIPefCTaBJEHBl MHUHHMANBHBIM  YUCJIOM
o6pasuos n*, obecrneynBaOUIHM BO3MOXKHOCTh NOJYYEHHS BhIOOPOY-
HOI'O CpeIHero 3HAUYeHHS, OTJHUAIOUIerocsd OT TeHepasibHOTo Ccpejl-

Hero He OoJiee, ueM Ha BEJAHUYHHY A NpUd 3aZaHHOH BeposATHOCTH P.
Orciona Tpe6oBaHue K yHcay n*;

P

4]

n*-—-t“
A% ]

rae o?-— QHCIepCcHs redepaJbHOH COBOKYMHOCTH, CBSI3aHHAas C AHUC-

nepcuefl BHIGOPKH S? ¥ uHCJOM OmnpeneseHHit n; B BEIOOPKE COOTHO-
ni

n — 1’
NIOBEPHTEJBHON BEePOATHOCTH P W uucja onpeaeseHud n,; onpene-
asercs no tabauue A060r0 CIPABOYHHKA MO CTATHCTHYECKOH obpa-
6oTke ujan Teopuu BepoATHocTH (32, 70]. Komnaexc onpoboBauus
BKJIIOUAET TPH OCHOBHBIX 3Tarna:

1. Onpenenenne Touek orbopa 1npod, a TakxKe HeoOXOAUMOro H
NOCTATOYHOrO KoJiHyecTnsa o0pasuos.

2 Ot6op npob.

3 JiaGopaTtopHbie HceenoBaHUA TIo ONPeaeNeHHI0 (PH3HKO-MeXxa-

HHYECKIIX CBOUCTB TIOPOJA; CTATHCTHYecKas oO0paboTKa [OaHHLIX
SKCTIEPUMEHTOB.

OcHoBHbLIe NPHHUHNBI onpofoBaHus pa3pe3a Ha BHIOPAHHOM
yyacTKe CTBopa cBoaATcs K caeayiwouemy [70]:

1) onpo6oBanue caeayeT NMPOBOAUTL NOCJOHHO H C YUETOM MO/I-
30H BbiBeTpuBaHua U pa3rpy3ku A, B, B, T (puc. 3-6);

2) onpofyercst KaxAblH CJAOW TOPOA MOHIHOCTBIO He MeHee
50 MM;

3) npu onpoBoBaHHH ¢ OGOJBLUIOH TOYHOCTHIO AOJKHLL OBLITH
YUTEeHBbl TeoJIOrHYeCKHe MAaHHLIe — I'eHe3HC T[OPOA, Te0JIOTHUECKOe
CTPOEHHE, CTPYKTYDPHBIE 11 TEKCTypHble 0OCOOEHHOCTH onpo6yemoro
CJIOS;

4) neranbHOCTHL ONpoOOBAaHHS TOJUIH CPABHHUTENBHO OAHOPOII-
HbiXx (B mipefesax AKTHUBHON 30HLI) MOPOA YyBeJHUYHBAEGTCH TO Ham-
PABJEHHIO K IMOBEPXHOCTH NMPHJOKEHHSI AedDOPMHUPYIOLIHX VCHIRH;

D) HauboJjiee neTaJsbHO ONpobyeTcss CJOH, OKAa3bIBAIOUIHH HaH-
ODonbulee BJAHAHHE HaA [MPOYHOCTH, HePOPMUPYEMOCTh H YCTOHYH-
BOCTb OCHOBAHHS.

[Ipu onpoboBaHHW oTOHpAIOTCS NOCAEAOBATENbHO MPOOLI ABYX
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BHAOB: a) IOHCKOBble — OJHHOUHBlE WITYPbl 1 KepHBbI CTPATH(HUH-
POBaHHOrO MOCJOHHOro onpoOoBaHHA AJS1 NpeABAPUTENLHOrO H3Y-
YyeHuss paspesa; 0) CTATHCTHYECKHE — CHUCTEMATHYECKOTO OnpobBoBa-
HHSl /1 KOMIIJIEKCHOTO HM3y4YeHHs1 COCTaBa H CBOHCTB, Tpebylollue
YKa3aHHOro Bbille HeOOXOAHMOro I JO0CTATOYHOrO UHcJAa o06pas-
HoB n*.

O160p NOHCKOBBIX Npo0 — 06pa3uoB H KEepHOB — MPOH3BOAUTCS
OAHOBPEMEHHO ¢ NOJIeBLIM IOCJOHHLEIM JIHTOJIOrO-NEeTPOJIOrHYECKHM

0 5 0 15 20m
Lo 1 1t

Puc. 3-6. llpupunHansbHas cxeMa ofipol0oBaHHA AUTONOTO-CTpaTUrpadu-
YeCKOro paspe3a OCHOBAHHA IVIOTHHBI, CJA0XKEeHHOrO CJAOHCTHMH 0CaZ0y-
HBIMH [10pOAaMH

A, B, B, I' —noa3soHdn paarpy3kH H BhIBeTPHBaHUS Nopoa; [ — TOJACTONJHTYATHIe

[IeCYaHHKH;, 2 — cpeldHenauTydaThie TMecYaHHKH C nPOCAOAMH apruaauTos: 3 —

APTHAJHTH! C MPOCNOAMH TOHKOMNJAHTYATLIX TMECHaHHKOB! — MecTa oT6opa npobh
aasn aa0opatopHbIX HCCAeA0BAHHEA,

H3ydyeHHeMm OOHa)KeHHH H KepHa NepBbIX cKBaxXHH, Kommaekc npea-
BApPHTEJIbHbLIX J1a0OPAaTOPHBIX HCCJEAOBAHHI BKJIOUAET: a) H3ydeHHE
MHHEpaJIbHOro cocTaBa pa3HOBHAHOCTEH MOPOJ MOJ MHKPOCKOMOM
B WAHpAaxXx, a B cJyyae HeOOXOAUMOCTH — XUMHUYECKHMH METOLaMH,
6) onpepesieHHe pANA XAaPaKTePHCTHK CBOUCTB: HCTUHHOW NJAOT-
HOCTH (BbLIOOPOYHO), MJAOTHOCTH, [NOPHCTOCTH, NMPOUHOCTH Ha OAHO-
OCHOEe CKaTHe, CKOPOCTH NPOAOJbHOR y/AbTPA3BYKOBOH BOJIHBL (Bbi-
GopoyHO). 3aaavell MOUCKOBOro 3Tana onpoboBaHHS SABJSIETCS yCTa-
HOBJIEHHE OCHOBHBIX THIIOB H pPasHOBUAHOCTEH TMOpoOA paspesa,
a TaK)Ke BbISIBJEHHE TeX H3 HHX, KOTOpble [0 HHXKEHEePHOMY 3Haue-
HHIO TpebyioT OoJsee neTajbHOro MOCAEAYIOIEro H3ydyeHHS.

HMayyenne craTtucTHyeckux npod BKJIOYAET, JTOMHMO Tiepeyuc-
JeHHBbIX XapaKTepHCTHK Ha MOHWCKOBOM 3Taine, BblOOPOYHbIE onpeae-
JeHHST MOoayas AedopMaluHH H XapPaKTEPHCTHK COMNPOTHBJAEMOCTH
Mopoa CABHI'Y 10 TPElIHHaM. JTH ONpeaeseHHsT NMPOBOUAT B HABYX
COCTOSIHHAX — CYXOM H BOJOHACBHILIEHHOM.

B pesyiabraTte cTtaTHcTHUeckoi O0OpabOTKH AaHHBIX 3THX HCCJE-
AOBAaHHH, YCTAHOBJEHHST KOpPpesuHOHHBIX CBsA3el (MeXAy xapak-
TePHCTHKAMH pPa3HbIX CBOHCTB, MeXAYy OTHEJbHbBIMH XapaKTepHCTH-
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KaM{d H NOKa3aTeJsIMH COCTaBa, CTPYKTYPHO-TEKCTYPHBIMH 0OcObeH-
HOCTAMH, a TakXKe MeXAY XapaKTepPHCTHKaMH CBOHCTB NOpoOA H
ryOHHOR MX 3aJieraHus) BBIABJSIOTCS H YTOUHSIOTCS:

[. CXoncTBO H pa3JyiHyHe B COCTaBe II CBOHCTBAX PA3HOBHIAHOCTEN
MOpoA OCHOBAHHS, OTAEJNbHBIX CJIOEB, NAACTOB, NAaKeTOB H ITayex.

2. MI3aMeHUYHBOCTb B COCTaBE€ M CBOHCTBAX IO NMPOCTHPAHHIO MJa-
CTOB, CJO€B H KOMIJIEKCOB, BbI3BaHHAsSI H3MEHEHHUSAMH YCJOBHH
OCAJKOHAKOIJIeHHs], KpHCTaJJJH3alUHH HJH MeTaMopdu3Ma, a TakKxke
HaJIO2KEHHBIMH MNpolleccaMHy Pa3rpy3kKH H BbIBETPHBaAHHS.

3. Ilonoxenne rpanuu nmoa3oud A, b, B, T.

4. Bo3MOXKHOCTh O0OBegHHEHUS OTAEJJbHBIX CJOeB, IJAaCTOB, I1a-
KeTOB, 1a4YeK H T. . B KBA3HOJAHOPOAHKIA HHXKEHEePHO-Ie0JIOTHYEeCKH i
3JEMEHT C Yy4YeTOM HX CTaTHCTHYECKOH OAHOPOAHOCTH (6JaH30CTH
yeTbipeX MOMEHTOB pacnpefel/ieHUs: cpeaHero 3HauyeHHsi, cpeaHe-
KBAaJPATHYHOrO OTKJOHEHMS, aCHMMETPHH H 3KCllecca), a TakKxe
C Y4€TOM THIIA H KOHCTPYKTHBHBIX OCOOEHHOCTEH COOpYKEHHA.

Crlenyer OTMETHTh, UTO Olpedeisiloliee BJAHSHHE HA JOCTOBEp-
HOCTb Pe3yJbTaTOB CTATHCTHUECKOH 00pabOTKH AaHHBLIX onpoboBa-
HUA (KakK B JlabopaTopHOM, TaK H B IOJIEBOM acIleKTe) HMeeT reo-
Joruyeckass oO6OCHOBAHHOCTb TPYNNHUPOBKH HCXOAHBIX XapaKTepH-
cTuK. B psge caydaeB Ha OWHUOKH B TAKOH TPYNNHPOBKE MOXKET
yKa3ath OUMOAAJbHBIA HWJAH TOJHMOAAJIBHBIA BHI paclpeaeieHus.

PaccMOTpeHHBIH BbILIe UHKJ HCCJeAOBAHWUil BBIIOJHAETCH Ha
MepBOM 3Talle CTaAWH MNpoeKra. B panbHeidlueM aKUEHT [eJsaeTcs
Ha TOJIeBble METOAB onpoOOBAHHA C lleNbl0 YTOUHeHHA nAedopMa-
ILTHOHHBIX, IIPOYHOCTHBIX H (UABTPALHOHHBLIX XAapPaKTEPHCTHK Mac-
CHBA.

U3yyeHde H xapaKTepHCTHKA OJIOMHOCTH H TPEUIHHOBATOCTH MacCHBA

Kak H3BeCTHO, XapakTepPUCTHKH CBOHCTB mnopoa B ofpaslle H
MAaCCHBE CYLIECTBEHHO pa3JIHYHbLI, YTO CBA3aHO C AHCKPETHOCTHIO H
TPEUIHHOBATOCTLIO MAacCHBA. |peliHHOBATOCTbh CKAaJbHBIX MAaCCHBOB
MOAYHHEHA oONnpeAeseHHbIM 3aKOHOMEPHOCTAM HX (GopMUpoOBaHHS,
Pa3BHUTHS H TECHO CBSiI3aHa C BHYTPEHHHM CTpOeHHeM NOPOJ, Xapak-
TEPOM TEKTOHHYECKHX CTPYKTYP H INOCAEAYIOIHMH HaJIOXKEeHHBIMH
npolleccaMid pas3rpy3KH H BHEIBETPHBAHHA. PacyseHeHHOCTb CKaJib-
HbIX TIOPOJA TPeliHHAMH OTJAEeJBbHOCTH H APYroro reHe3uca Ha 3Je-
MeHTapHble MOpOoAHbBle OJIOKH NO3BOJIAET paCCMAaTpPHUBATh CKaJbHOE
OCHOBaHHE KaK JHUCKPETHYIO CPely HJIH «CHCTEMY MHOTHX TeJ»,
«CTPYKTYPY MHOTHX Ten» [42].

Cornacno JI. Mwnnepy [42] umerorcss 4 BHAA «CTPYKTYDHl Ted,
OFPAHHUEHHBIX TPEeUIHHAMHY», Pa3JHUAIOUIHXCS THINAMH CBSI3H:

— «arperatHas»: OJOKH MOJHOCTBIO OTHEJeHBl APYrC OT Apyra
CHACTEMOH OPTOrOHAJILHBIX TPELIUH 6e3 NepeBA3KH;

— «KHUPMHUHAS KJaaAKa». OJOKH IOJHOCTBIO OTHENIeHBl APYr OT
Apyra ¥ yJOXeHbl B BHAE KHPIHUYHOH KJALKH;

— «Bpa3fexKy»: GJIOKH He NOJHOCTBIO OTJAeJeHbl APYr OT Apyra

4* o1
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Tabauya 3-1

XAPAKTEDHCTHKH TPELHHOBATOCTH M OJ0YHOCTH KBasuHoaHopoaHbix U3 cKaJdbHLIX OCHOBAHHH

T

pynna #n BHA NoOKasarensd

XapakTepucTHKa IoKazaTeds

MeToaHMka onpeneneyns
[IOKa3aTeas

Mugekc W pasMepHocTh

A. OPHMEHTALNA B TPOCTPAHCTBE MHXK

[IpocTupanue,

TPEUIHH

Cpennee paccTosiHHe MEXAY
TpeUIHHAMH ([Iar TpellHH) OA-

KOH CHCTEMH

Moayab TPELIHHOBATOCTH
OJs Kaxa0u 13 ClCTeM pas-
NeJIbHO

CpenHee pacCTOSIHHE MEXKAY
napaJajeJbHbIMH MJAOCKOCTAMH
KPHCTAJJHYECKHX  JKHJOK [0

CHCTEMAM TpPelLHH
Moayar KHALYATOCTH

TeJb)

Jnuna TpelwHH KaxioH CH-

CTeMBl (CPeAHNA W TpefchbHbie)

HanpaBJJaCHHE:
H YrJbl MageHiss T'OPHbIX NOpoa,

(ue-
MEeHTHDYIOUIHH TIOPOAY 3aTlOJHH-

——

DACMEeHTLI
CTOB [OpOL,

3aJeranus: nJaa-
CUCTEM HapaJi-
JeJbHBIX  TpellllH, TeKTOHH4e-
CKHX HapyuweHHH, OCeH CTPVK-
TYp O00pO3A H IUTPHXOB CKOJIb-
MEHIA

b. TPEIHHUHOBATOCTDb 110OPOA

BxpecT nanaactoBanno (Moll-
HOCTL T[racra) fo ocu 2z, na-
pPanyiebHO
OCb Y, MO TaJIeHHI0 — OCbhb X

CpenHee 4YHCAOQ TPEUIHH JaH-
HOIl cHcTeMbl HAa | M JIHHUH
npoMepa 1o OoCHM 2, Y, X

AHajaorugo M;

Jlaa MeJKHX TPeulHH cpel-
HAd, [pefesbHBle AAf TPOTH-
’KEHHBIX TPeLLHH

NMPOCTHPAHHIO —

FHEPHO- FTEOCJIOT'MYECKH X 3J1!

B Hatype: TropunM Komna-
COM, TI'€ONe3HYeCKHMH MeTona-
MH; KOOPAHHATH reorpaguue-
CKHe ¢ Y4YeTOM  MAarHHTHOTO

CKJIOHEHHA

B narype: npoMepul DyJer-
KOH 0O HOPMAaJH K TNPOCTHPA-
HHIO TJOCKOCTeH TmapaJienb-
HBIX TPEWHH KaxJA0d U3 cH-
CTeM H4 3TaAJOHHBIX IJIomanKax

To xe

To xe

To xe

B HaType: Ha 3TaJIOHHBIX
HJA0IIaAKaxX HJAH N0 KapraM
pasHelx MacuuTabos

"FMEHTOB CKAJIDHOTI'O MACCUBA

A3UMYTH  TIDOCTHPAHU4,
PYMOBI H  YrJbl [AJeHHS,
rpaa.; NOrpewHoCTb =0

aQ. Qy, Qx, CM

M;:z, }VIT_I;; Mex, 1/M

M

Oxz, Oxy, Owx,

fw}gg, M}Kg, M}KI} I/M

Lz, Ly, Lx, ha
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CpeaHsag WIHPUHA DACKPLITHS
II0NOCTEH 6a10K000pa3yIomHX
TPEIUHH KaXJAOH CHCTEeMH

XapakTep MHHEpPaJbHOro 3a-
NOJHHATEAA TIOJOCTeHl  TpellHH,
He ILEeMEHTHPYIOmero TnOpPonYy,
110 KaxXXJAOH CHCTeMe pasAelibHO
H B CpelHeM

KoadduuuenT TPEUIHBHOHN
NIOPHCTOCTH («MYCTOTHOCTH»),
AJ01a AHOH

Kosbbduunent TPEeLIHHHOH

IIOPHCTOCTH, OOBEMHHIH,

[Tokazarens
Tpeiwtin (I1T):
HenpeppiBHas 11T = J;
npepoiBHcTas JIT = 1=0;

paszopBannas [IT < 1

IPEPBIBUCTOCTH

ol

MomiHocTb, coctaB U QH3H-
KO-MeXdHHYECKHe CBOHCTBA

OTHOLIEHHe CyMMapHoO¥W IL10-
IManu NOJOCTeH TPellHH K IIJIO-
Iaf4d 3TAJOHHOHM  TJIOWAAKH
H3yuYeHHs TpeluH

(OTHOWEHHE CYMMapHOTO
o6beMa OJOCTEH  TpEIIHH
K H3MepeHHOMY o00beMy Tpe-
IUHHOBATOH TIOPOAH

OrtHoweHue cpeaHell AJIHHH
B CHCTeMe K cCpefHeMy IHary
TPELHH

B. BJIOYHOCTDb INIOPOJ — PASMEPLI, ®OPMA,

Cpennuii o6pbem 31D

dopma, pasMepnl H OpHeHTa-
uuss 3I3[Ib oTHocurensHo cpen-
HeH MOILHOCTH NJIACTOB 2, AM,

LA Ka)XAOTo THNOpasMepa H
dopmu I1Ib

Cpennuit o6pem O2IIb pas

HX XapaKTepHhIX (QOPM B KaxX-
aom HMITB u HI3

GQopmul IIIB5  {cM. puc. 2);
IIPUBA3KA K a2, 4y, 4x HeobXo-
IMMa IJs OpHEeHTauuH (POPMHI
610Ka B NPOCTPAHCTBE

B narype: weseMepaMu IJ
KaX1OH H3 CEDHH

OcpenHeHHble HabJ0OLEHHUS

B HaType, JabopaTOpHbIe HCCJe-
NOBaHHSA CBOHCTB

M3yueHue B HaType Ha 3Ta-
JIOHHBIX TIJOLiajnKax  OrpaHu-
YeHHOH TJIOIaAu:; IMoacyer Iio
MacClUTa0HLIM 34apPHCOBKAM HJH
pororpahuaMm

HM3yuenue
Tpex

B INTOJIbHAX Ha
B3aHMOIepTieH JUK YA D-

HolX CCHEHHAX TIO psly 3T4JiQH- |

HBIX TJIOLLA NOK

Pacuyer no 3apucoBkaM HJH
doTorpaduam:

[1T = L/a

’|

Aa,, Aay, Aa,, MM

Onucarke B BHAE KparT-
KON xapaktepuctuki, % 3a-
[TOJIHEHHS TOJOCTH

KTn, 0/0

K'rnl-’, D/D

[TT

OPUEHTALIMYH, CPEOHHWHN OBBEM 3IIb

Pacuer: a.Xa,Xa,— nox-
cyeT yvacTtHpX o©06beMoB IIIb
B passaJjax Hopoa ¢ BhiaeJge-
HueM Tnpeobaapawuied $pak-
HUH — O6onee o0 Y

Pa3Mepbl OTHOCHTEJNbLHO a:

Vang, AM°

a::ay:a. = 1:a,/a::axfaz
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{pyrnna ¥ Bull NOKasavedls

T podoarxcenue rabauyot 3-1

XapaxTepUHCTHKA nQxa3aretd

-

MeToaHka onpeleseHus
noxazaTend

HMupexe 1 pasMepHOCTL

L ol

Koadpduuuenr nepeBa3KH
3116 ocpenHeHHBIX (GODPM  H
THIOPA3MepoB IO NPOCTHPaHHIO
H 71aJeHRIO

JAvHa JuHMH npoguiorpaM-
Mbi Mera-, Me30-, MakKkpo-, MHK-
pO-, YAbTpawepoXoBaTOCTH

JlJ1iHa JIMHHH NpoMepa

J1auHa BOJHU

Ko3bdunueHT H3BUIUCTOCTH
1IePOXOBATOCTH (JIHHEHHBIH)

Mopayab HepOBHOCTEH lUepo-
XOBATOCTH

BricoTa BHCTYIOB t1€DOXO0-
BATOCTH

Cootnowenne maeveit IIIb
BHISIBJAEHHBX GOpPMH H THIO-
PasMepoB OJHOrO IJacta 1o
nojoKenuww 31D, HuxXexexa-
LLero nocjaeNOBaTeNbHO: CBEPXY
BHH3, Ha rJayOHHYy dKTHBHOH
30HBI COOPYKEHHS

|

HaMepeHHs1 B HaType HJH 1O
MaclITaOHPOBAHHLIM  (oTorpa-
GHAM H 3aDHCOBKaM obOnaxe-
HHH, OPHEHTHPOBAHHLIX NO A3H-
MYTaM INPOCTHDAHHA H [aJeHHA
NnJacToB

I MOPQOJIOTHUA TIOBEPXHOCTH TPEIIMH

InuHa KpHBOH JHHHH TIPO-
PHUAA 1IepPOXOBATOCTH IOBEPX-
HOCTEeH TpeWHH pa3HBIX MNOPHAL-
KOB

["OpH30HTAJABHOE  TNIPOJOKE-
HHe JHHHH TPOPHJIOTPaMMII

PaccrogHHe Mexay cocen-
HUMH BBICTYNIaMH OAHOr0O HO-
PSIKa

OTHOWIeHHe  IJHHH  JIHHHHA
NpogHACrpaMMul K HJHHE JiK-
HHH npomepa (Ixp/lnp)

Uucao BBHICTYNIOB  HEPOBHO-
CTeH COOTBETCTBYIOWIHX MNOpAX-
KOB Ha I M

Cpennsig BHICOTA BHICTYIOB
H 1pefenbHHe 3H34YeHHA 1O
NOPSAKAM LIEPOXOBATOCTH

IIlpoMep OT OlNOPHOR JHHHH
— npubop IIMMT, wurnockons,
OGHHOKYJISIPHE, MHKPOCKON

PagpHa pnnaHHe ONOPHOH IIO-
BEDXHOCTH TIO JIHHHH MpoMepa

Onpeaensercs no npodHJo-

rpaMMaM B 33BHCHUMOCTH OT
MODSAAKOB 1IePOXOBATOCTH
(1—-V)
Onpepensgercs no npodHJIo-
rpaMMaM
To xe

To e 0T ONOPHOH NJOCKO-
CTH HJAH OA3HCHOH JHHHH

lxp, M, OIM, CM, MM

[I'IP, M, IM, CM, MM

[, M, IM, CM, MM

Kuss

Muw, 1/M

h, M, AM, CM, MM
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Yram  HAKJOHA
epOX0OBATOCTH

BHICTYIIOB

CHMMETPHS YIVIOB BBLICTYIOB
IIepOXOBATOCTH (CJeBa HANpaBo
H clipaBa HaJieBO)

OpHeHTanUs 3JeMeHTOB Lie-
POXOBATOCTH Ha TNJOCKOCTH CTe-
HOK TpPeUIHH KaXAO0H CHCTEMH

[IpoueHT KOHTAKTOB BHICTY-
noB o6eUx NMOBepPXHOCTEH CTEHOK
TPEeIUHH (JIMHEeRAHH)

Hannyne H XxapaxTepHCTHKA
KaHMH BHIBETPHBAHHA Ha T1I0-
BEDXHOCTH TPEUHH

CpennHe H TpejesbHbEe yI-
JBH HaKJIOHA BHCTYHNOB TNO HX
nopsakaM B Trpaaycax N0 JiH-
HHH TNpoMepa

IlpenencHuie H cpelHHEe yr-
JH  HaKJOHA BHCTYNOB HA
BCTPEYHRIX JIMHHSX JIPOMepOB
N0 OZHOMY a3HMYTY

OpHeHTAaLlHA VYNOPSA0OYEHHOH
IIePOXOBATOCTH CTEHOK TpellHH
KaxX 04 CHCTEMH

OTHomesue OJHHB IJIOMA-

JOK KOHTaKTa Ha npoduiao-
rpamMMe K JJHHe TIOCJedHeH,
cpeaHee N0 pPARY NPOPHIO-
rpaMm

MomHOCTb KaHMHW BHBETpPH-
BaHHSA, MHUHEDPaAJILHHH COCTAaB,
NPOYHOCTh

To e OT rjaBHOH H BCNO-
MOTraTeJbHHX OIIOPHHX  JIMHHH
NpodHIAOrpaMMH

To xe |
!

B Hartype: TrOpPHHM KOMIa- |
COM

[lo npodusorpaMmaM
B HaType AJigd IPOTSXKEHHBIX
TpeUIHH

BuayaabHO B HaType: Inof
MHKpDOCKONIOM B Jab0paTOpHH;
neyeTpanus cTaHAaPTHOH HIJOH
IIPpH PasHOH Harpyske

o, rpaf

Hanpapnenne B pymbax
C3—I10B, I0B—-C3

Pym6n, as3uMyTH, YIJH
HaKJOHa, Tpan
KB: 0/0
MoIyocTy KAaHMH, [OM,
cM, MM, H3MEHeHH{ MHH-

coctaBa, riybuna BHenDeHHS



H3-32 HaJIHYUA <«TPEUIHHHBIX MOCTHKOB» NpPH YKJaAKe OJOKOB Mo
«arperaTHOMYy» THI1y CBSI3H;

— KIJIOTHas»: OJIOKM He IOJHOCTbIO OTAEJEHbI APYr OT APYra
1{3-32 HaJIHYHsl <TPELUHHHBIX MOCTHKOB» MPH yKJAJAKe [0 THNY
CKHPIHYHOM KJ/JAdAKH».

3 NpHPOAHOM CKaJblHOM MACCHBE yallle BCero Ha6a105aercs
coyeTaHue ABYyX H OoJsiee THNOB CBsI3H. B MarmMaTHueckix MOpPoAax
Jallle BCTpeyaeTcst coyeTaHue «Bpas3bexxKy» u «arperatHoii» (0Oa-
3ajbTHYeCKasr HJAH cTtonb4arast OTAENbHOCTb W ApP.); B OCAJ0YHBIX
CKaJibHbIX [OpOJax — CBA3b «KIPIHUHAA KjagKa», a B 30HAX yuya-
I1IeHHOH TPEUHMHOBATOCTH — CcoYeTaHHe <«arperatHol» H «Bpas-
Oexxky». B nogsosax A U b 60JAbLUHHCTBA MAaCCHBOB HAOMI0RAIOTCH
CBSI3H «arperaTHasi» 4 «KHPMHYHAS KJaaKa.

Hanuuiie «TpelIHHHBIX MOCTHKOB» 0OOHApy:KHBAWT IMOA30HLI B
11 ocobenno I'. Caeayer UMeTb B BHAY, UTO HPH MPOXOAKE TYHHeJeH,
BLIEMOK, pas3pabOoTKC KOTJIOBAHOB IIJIOTHH B3DPbIBHLIM ~10COOOM
3a4acTyIO IIPOUCXOAHT paspylielide «TPeliHHHbIX MOCTHKOB» B I10/-
sonax B u [ BcaencrBue OpH3aHTHOTO pefiCTBHSA B3PLIBA. ITOMY Ke
CrocoOCTBYET [IPOUECC TEeXHOTCHHOH pa3rpy3ku (BO3HHKaOUIHE IIPH
3TOM pacTsAriBaloillie HanpsixKeHHst OLEeHUBAIOTCst NPUMEPHO B l—
10 Mlla, 410 COH3MepPHMO C NIPOUYHOCTHIO TPEUIHMHOBATOI CKAaJbHOI
[NOpOoAbl HA Da3phIB).

[losTOMy B npenesnax 3HauUMTeIbHON YACTH AKTHBHOU 30HBI OCHO-
BaHHA MNJOTHHb! «TPELUHHbIE MOCTHUKH» OYAYT CyUIeCTBEHHO Hapy-
lIeHbl, a 3HAYHT CTPYKTypa cBsized DIID MoxXer cyliecTBeHHO MpH-
ONHKATBCA K «arperaTHON» W «KHPHHUHOI KJAaAke» B N0A30He B,
O0BIYHO cayKallell ocHoBaHueM OeTOHHEBIX NMJOTHH. i naoTuH u3
[PYHTOBbIX MaTepHaJaos 3araybiieHde KOTJOBAHOB MeHblle, NO3TOMY
CKaJIbHBIM OCHOBaHHeM cJay:kar 0oJiee pacuJjieHeHHble Mopoabl 1104~

30H b u B.

TaGauya 3-2
PexoMeHAYEMAs HYMepauMa CHCTEM TPEUIHH HNPHMEHHUTEALHO
K aHTHKJWHaAbLHO/ cKaanke (cMm. puc, 1-4)

L L., e e e T

Komewerisectih sun | Howep ) Teostiea | mggeme | it TS
] l .

CkaapiBauHg [0 i C—IO B 40— 50
HAIJIACTOBAHHIO 2 | C—HO 3 4(0-—50
CKaJsiblBanus, CEKy- 3 C3—10B Beprukanbhoe 90
HiHe MAaCTH 4 CB—HKO3 To e 90

5 3—B C 40—50
6 B—3 O 40— 50
OTpelBa, CceKyliHe 7 C—I0O Beptukauasuoe 90
MiacThl 8 B—3 To xe 90
g 3—B [‘opu3onTanp- 0
HOe
l

b0



TpelHHOBATOCTb H OJIOYHOCTb CKAaJbHLIX OCHOBaAHHH TpebyIoOT
BCECTOPOHHEH H  JAeTaJbHOH KOJHYECTBEHHOH XAaPaKTEePHCTHKH
(Tabs. 3-1). Ha ocHoBe 3TOH HHMOpPMAUHH CYyHAT 06 0COBEHHOCTAX
CTPOEHUS, COCTOAHHS H OLEHUBAIOT BJIHAHHE CTPYKTYPbl (ropHOM
reoMeTpHy) MacCHBAa Ha MNPOYHOCTHbIe aedopMauuonhnblie B (HHAb-
TPAllHOHHbIE XapPaKTEPUCTHKH, a TakK)Xe Ha AHH30TPOMNHIO MaccliBa
M0 3THM rioKazaTeJiiM CBOHCTB.

Tpewnubl pasauuHblx CHCTEM PCKOMEHRAYETCSI HYMepOBaThb He
IPOU3BOJILHO (KakK 3TO jJenaercs Ha OoabllHHCTBE 0O0BEKTOB), A
C YUE€TOM HX KHHEMATHYECKOI'O THIA H OPHEHTAllHH MOPOJ B IeoJo-
FHYEeCKOH cTpykType. [lpumMeHHTEeNbHO K CHMMETPHYHOH aAHTHKJIH-
HaJIbHOH CcKJaake (cM. pHC. 1-4, rae ocb 2-— 2z OTBeuaeT Hanpas-
JEHHIO oI — CeBEep) PpPEeKOMEHAYeTCsT HymMmepaluusa corjacHo TabJa.
3-2. I'lpu oOpabOTKe 3aMepPOB 3JIEMEHTOB 3aJieraHHa TpeulHH coye-
TaloTCcs rpaduueckas (xapTbl, paspesbl, AUarpaMMbl TpeUIHHOBA-
TOCTH) H TabauyHasa Qopmbl. M3 auarpaMm TPellHHOBATOCTH HakK-
O0oJlee ynoTpeOUTENbLHLEl PO3bI-AHArpaMMbl ¥ KPYrOBble TOYEUYHbIe
auarpammbpl. 1lepsble CTPORTCH 10 a3HMYyTaM [POCTHPAHHA NJOCKO-
CTeHl TpelLiuHH, a KPYroBble Toueulble — N0 a3HMYyTaAM H yrJlaMm Mnaje-
HHSI B BUAE NPOEKUHH TOUEK NEPeCceyeHHs1 NEPNEHAHKYNAAPOB K IJ0-
CKOCTSIM TpPELHH ¢ BepxHed noaychepoin. B nocneanem cnyyae
HCIIOJIL3YIOTCSI Da3auuHble crepeorpacdunyeckne cetku (I B. Byab-
¢a, B. Imuara, B. Cyxopyukuna, Kaepaiickoro u ap.) [42, 43,
62, 80]. HocraTouHo TpyaoeMKyo paBoTy Mo NOCTPOEHHIO fHATPAMM
TPEILUHOBATOCTH HA OCHOBe CTepeorpaHUuyeckHX CeTOK MOXKHO
YIIPOCTHThL H B CJydae MaccoBOH o0OpadOTKH 3aMepoB TpELIHHOBA-
TOCTH W BJOuHOCTH, cucTeMaTu3upoBanubix no ClIb, CI13, Wb,
MI'3, pexoMeHaoBaTh HCHOAB30BATh VYIPOLIEHHYIO CHCTEMY JHa-
rpaMM, a HMEHHO: KpyroByio po3y no cxeme A. M. I'ypeera su6o
KPYroBYIO TOUEUHYIO Ha OCHOBE PABHONJOILAAHOH MNOJAPHOH CeTKH
(puc. 3-7). B nocnegnem cJsyyae rycToTy pachpeaefedHdss TOYeK
MOKHO o0o0maTh B BHAE H3OJUHHH 4YHcyaa Touek. Ha kpyrosoii
posze-guarpamMme (CM. pHC. 3-7,a) ciaeayeT oOTpaxaTb He TOJIbKO
OPHEHTALMIO, MPOCTHPAHKE, HAllpaBJIeHHe H YIJIbl NafeHHs TPELIMH,
HO M APYCHE XaPaKTePHCTHKH: Lar Tpellul Kaxaoi 6/soKkoodpasyio-
[I1efi CHUCTEMbl, ODHEHTAUHIO WTPUXOB CKOJMBXKeHHs. HuwKi010 nono-
BHHY DO3Bbl AHarpaMMbl MOXHO HCIOAB30BATH AJiSi HAHECEeHHs Opli-
CHTAUHHU Pa3PBIBHLIX CMELIEHHH C NOoApa3Je/iIeHHEM UX Ha NOPAAKI
U KHHeMaTHYyeCKHe THnbl. HaHeceHie Ha 3Ty e AgHarpaMmy Hall-
paBJIEHHA TeUYeHHS PEKH, ocCeil OpPHEeHTALHH TreoMOPPOSOrHYECKUX
3JIEMEHTOB HOJIHHbI, a TakKXe oceHl IPOEKTHPYEMBIX COOPYXKEHHH
[103BOJIAeT PACCMATPHBATHL BOMNPOCHl YCTOHUHUBOCTH OTKOCOB, COOPY-
KEHHH M T. A. BO B3aHUMOCBA3H CO CTPYKTYpPOH MaccHBa H e€ro OT-
JACJbHBIX 3JIEMEHTOB.

Opuenranus DIIb B npocTpaHcTBe MaccuBa Onpefelifercs OTHO-
CHTEJIbHO OMOPHO# MJOCKOCTH C H3BeCcTHO# opueHTalueinr. dnsa oca-
JIOYHBIX, a TaK¥e paccJaHIlOBAHHEIX MeTaMOpdHUECKHX IOPOL
B KauecTBe ONOPHOH IIJOCKOCTH pPEKOMEHAYeTCs HCMNOJb30BaTh
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Puc. 3-7. JuarpamMmbl OpHeHTAUHH TPEIUHH H TEKTOHHUYECKHX pas-
PBIBHBIX CMellleHHii B MaccHBe OCHOBaHHA CTPHIHACKOro rHApPOYy3/aa

a — Kpyroeasi po3a: A — TpelHH, D — TEeKTOHHYECKHX paapbIBHBIX CMe-

uenunt (no A, M, I'ypeeny):; 6 — kpyroBada TovYeyHasd (IIpOeKUHS pPaBHO-
NpOMexyTouHaa — noawcHan); [—I/V — ocHOoBHLle CUCTEML! TEKTOHHUECKHX

HApywenu#,




Tabauya 3-3

Knaccudnkaluua cKaJbHbBIX H MOJNYCKAJNbHBIX OCHOBAHHA NO XapaKrepy
6nounoro crpoenns («TexHuueckux daunily Maccusa)

MOWHOCTL
nJAacToOB, AM PekoMeHaaUHH no
BnouHoe ['eHeTHUECKHEe THINbLI YIIPOUHEHHIO TIOPOA
CTpOeBHe NOPOA i IPH NPOEKTHPOBAHHH
Hduna- Cpen- |} OCHOBAHHA
HBBDH; HAR
. - _—__l S ——
MaccuBHOS, HMurpysuBHple  nopoad, | 5—50] 10 | OObnyHO cneuHanb-
KPYIIHOOJIOYHOE, MeTaMoOp@pHuecKHe OpTo- HOH MOATOTOBKH
TOJACTOMJIUTHUATOR OpoJbl, TOJICTOCJAOUCTHIE He TpebyioT
OcafilouHble " MeTaMaop-

(¢buyeckHe  mapanopoabl

Buounoe, MarmaTtuueckue  3¢pdy- | 1--10 5 | MHoraa  Tpebymor
croabuartoe, 3HBHBIE H KHJbHbIE TI10- YKpelJieHUS HHbeK-
MeJIKOOJOUHOe DOAK,  CpeAHeCJOHCTHIe IIHEH H  MecTHOM
ocafioyHble H MeTaMop- i pacuylCcTKH  ocaab-
(pHYeCcKHe Mapanopoibi JJEHHBIX  YY3CTKOB
HJAH 30H
HepaBHOMepHO- Cioucrble ocafouHele u {0,0—95 3 | O6nuHo TpeGyior
nJanTyaToe MeTaMopdHyecKde fapa- i YACTHYHOI] aHKe-
[IOPOALI; HEKOTOphie 3(@- POBKH, YKpenJeHHs
¢ y3HBHBE pacCJOeHHbIE HHBEKIIHeH K Bbl-
MOPOALI, 30HbI TEKTOHH- | OopoYyHOro yaasne-
YeCcKHUX HapYIIeHHH pas- HUA
HBEIX [OPAJAKOB
[lnuruatoe, CroucThle H TOHKOCJOH- |n1__3 1 Tpebyror ynanenusn
TOHKOTIJIHTYATOE CThHIe OCamOuHBlE, Mera- | ' HJAH OYeHb THl1A-
MOpdpHYeCKHe napano- TeJbHOH HHDBEKIHH
pPOABl THIA PA3JHUYHBIX $Lo)i1 GETOHHBLIMH
CJaHIEeB HJH pacc/aHLo- MAOTHHAMH HJIH
BAHHBLIX HOPOA CO3JaHHA  MPOTH-
BOQHJILTPALLIHOH-
| | HBIX 3JIEMEHTOB
| B OCHOBAHHH TDYH-
TOBHIX IJIOTHH

MJIOCKOCTb TPEUIHH HalacToBaHHs (cjaaHUeBaTOCTH). [lJst HHTpY-
3HBHBIX MOPOA — XOPOWIO BhiIpaXKeHHYW I[1JaCTOBYIO OTAEJIbHOCTH
MM KDHCTAJJIH3ALHOHHYIK CJOHCTOCTb, [0JIOCYATOCTb H T. A. [lid
3¢ y3uBHBIX NOPOA (JiaB, TydosaaB) — IJOCKOCTH aHH3OTPOIHH
MacCHBa, Bbipa)XeHHble B TeKCType, CTPYKType, HPOCJIOEHHOCTH
TydoBbiM H TYhHHHUTOBBIM MaTepHasoM, OCOOEHHOCTAX COCTaBa H
T. J. — CJEACTBHsIX CMeHbl (a3 H 3TanoB H3JHUSHHH H 3KCIJIO3HH.
B 3onax TexToHHUeCKHX HapylueHH#H ¢opMa, pa3Mephl H OpHEHTa-
uuss IIIDb oTaHualoTcs OT TAKOBBHIX AJs HeHapyIleHHOrO MacCHBa.
Ilpu atom BbHIGOp OMNOPHBLIX MJOCKOCTEH OINpPEeReNseTCss KOHKDPeTHOH
0OCTAaHOBKOH: OpHUeHTallue#l MJIaCTOB M IJIOCKOCTH HX pa3phiBa.
EcrectBennbie Db B peaxkux cayyasx HMEIOT HAEANbHO TMpa-
BHJbHBIE  reoMeTpHUYecKHe (OpMbl, MO3TOMY [AJs TNPAKTHYECKHX
lesefl ux cJelyeT CXeMaTH3HPOBATh YNPOLIEHHBIMH (QOpMaMu H
THIIOpa3MepaMu — B npegenax 6 ¢opM H 30 THnopasmepos (cM.
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puc. 2). IlepBbic Tpu ¢opMbl ualle BCero xapakTepHul AAs HOP-
MaJIbHO CJIOHCTbIX [IOPOA OCAJQYHOrQ IMPOHCXOKACHHS, a TakiKe
MaCCHBHbIX HHTPY3HBHLIX [10POA H METAMOP(YHYECKHX [Haparnopoa.
Gopmbl 4, O XxapaKTEPH3YIOT 30HBI TEKTOHHYECKHX Pa3pbIBHbBIX CMe-
lieHHH, a 6 —cTonbuyaryio OTAENbHOCThL 6a3a/ibToOB, He IOABEpPran-
HIHXCS TEKTOHHYECKHM gedOopMalUsiM,

B 3aBHCHMOCTH OT Xxapakrtepa OJIOYHOrO CTPOEHHH MaCCHBA
(taba. 3-3) MOXKHO PEKOMEHAOBATb pa3jiHUHble MEPOMNPHUSITHS TIPH
MPOEKTHPORAHHUH TNMOATOTOBKH OCHOBAHHA CHAPOTEXHHUECKOro COOpY-
*KEeHHSL.

JHauUUTeJbHDLIH IHTEPEC K H3YUYEeHHI0O MODPMDOJIOrHH MOBEPXHOCTH
TpeWHH (cM. Taba. 3-1) oOycsoBJsieH ee BJAHSHIEM Ha NnapaMeTphl
CONPOTHBAAEMOCTI! ITOpOA CABUry IO TpelluHaM. B Hacrosuee
BpeMs [10 BONpocy H3ydeHHS MOP(OJOrdH TOBEPXHOCTH TPeLIUH
IMEIOTCS NOAPOOHbIE METOAHYECKHE AOKYMEHTBHI, H3AaHuule Memay-
HaponHblM OOUIeCTBOM 1O MexaHHKe CKaJdbHblX nopoa {38] H
BHWIom [59]; nostomy Hactosmas MeTonuka OrpaHiuuBaercs
rabsn 3-1. Uto xacaercs noapobHOCTEH METOAHKH OIPeACaeHUsT H
obpaboTku napamerpoB TPEUWIHHOBATOCTH, TO B  [AONOCJIEHHE
Kk taba. 3-1 caeayer pexkomexgoBaTh pabornt JI. M. Heliwranr,
M. A. TTuporosa {43}, JI. C. Mupoumnukoso#t {64], M. B. Paua u
aAp. {96, 62}, A. B, Koauuko {29, 30}, A. A, Bapru {35—37, 39],
C H. Hepubitiesa {79, 80] u ap.

[Ipeapapurenbioe BbiaedeHHE B CKAJbHOM MACCHBE TPaHHULL
CTPYKTYPHO-NIETPOJNOFHUECKUX 2JEMEHTOR

OCHOBHBIMHM MNPH3HAKAMH [AJ5 BblAeJeHHs B CKaJbHOM MacCHBe
KOHTYPOB KBA3HOAHOPOAHBIX CTPYKTYPHO-NETPOJOrHUCCKHX 3JIE€MEH-
TOB, KpOMe recHesyxca, cTpaTHrpadiuCCcKoro NONOXKEHHA W YCJIQBUH
3aJieraHus TOPHLIX NOPOA, SIBJASAIOTCS: HX COCTaB, MPOYHOCTb, CTPYK-
Typa, TEKCTYPa H TPELIUHOBATOCTD.

ToalH OCaAOUYHBIX TMOPOA, KAaK TPABHJO, CJHOHCTH, Marmarqie-
CKHX — HepeJ KO DAaCCJHQeHbl, MeTaMOpPPHUYCCKHX — paccjatiiloBatibl.
C/0HCTOC HJAM KBA3HCAQHCTOE CTROCHUC OoJbuleil HacTil MacCHBOR
00YyCJIOB/ICHO pas3nuuHeM B COCTape, CTPYKTYpe, TEKCType, COCTOA-
HUH H CBOHCTBax cJarailolliix pPasHOBHAHOCTEH TIOPOA, HEPEAYIO-
IIHXCST B paspese TOJAUM B Pa3HbIX COOTHOMUCHHAX [(/1aCTOB, Nake-
TOB H T. A., NpHuYcM Rcx COCEAHHX Pa3HOBMAHOCTEH MOXKeT OTJH-
yaThCst B 2—5 H Bojee pa3. Taxkoe crpoeHue O0yCAOBAUBACT HEOA-
HOPOAHOCThL H aHH3OTPONHOCTb TOJUIH. Jaxe Mano pasnuyaiouinecs
10 COCTaBy H MO Rcx KOMIOHEHTHI CJAOUCTOrO pa3pesa, HO MMeroliine
pa3Hble MOIIHOCTH MJACTOB, 4 3HAUHT, U OJOUHOCTH, HEOJHODOAHL

10 CBOWCTBAM B MaccCliBe.
M3noxenHoe Buiwie T1o3BOJAseT 0O0OCHOBATLH KJACCH(PHKAILHIO
CITB cJIoHCTBIX HJII PACCAOCHHBIX TOJIL KAaK hBa3HOJHOPOAHBIX IO

COOTHOIUEHHIO cnabblX H MPOUYHLIX KOMIIOHEHTOB B XapaKTeplblx MO
MacwiTaby oOBCMHBIX HACTsAX CKaJpHOro MaccuBa. Mx svHefiHble

00



pa3Mepbl BHIOMPAIOTCsi B COOTBETCTBUH C pasMepamu KOHCTPYKTHB-
HbIX 4 TEeXHOJIOTHURCKHX 3IJEMEHTOB COOPYKeHHH — MAOTHH, WNIO-

308, 3fanuit I'D9C u ap. MunuManbHbie Pa3Mep 3THX 3/AEMEHTOB
cocTaBaaoT 5—20 M, nosToMy OyaeM CYHTATL HX MUHHMAAbHOI
MOLIHOCTBIO 3JIEMEHTOB, Ha KOTOpbie CAeAyeT pPacyfeHsiTh MaCCHB
npit cocraBiaedun I'CM. [Ipyrue suuefinvie pasmeps CHB moryt

——— — _ —
Lo CTENGHU CTRYXTYDHOU HECAHADOGHOCTU Maccuob)

1 Jovenm | I
M I[-MUuKpo ! [I- MaKpg [-meza

BeronHsie naoTy-

10°\Hb) 1 LT HOHCTDYH)  HBasLOBHODOEHbIE
TUBHBIE U TETHOAG CMOYKMYphI

mz'zuuewue SIEMEN CH&'ﬂbHMI MaccuBes
CeNLLUU, 00HU d8-

|\ moHupoBanun u ,
10" m. g

} ] 3
JnsimHsie

ucenegobarusg
8 Maccube

NladapamopHsie |

1| uccnegobarun | |
choucmb 6
MOHOSUITIHBIT
00pa3uaT HeodHapodHEle CNpYHMYps!
nopod CHANGHOIX Maccubob
A LI { _,{ I g J ] _
Iy, M 0% 107 10 W' o1 1w 107 10°
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\MuMHepanol u LLEMEH?H

nemermaptsie 1303 e

777
Vg

qvaes  lans VA=
ﬁ‘mﬂyﬁmyﬂﬁa FUS *"7///////// | —
i L 174

\ee0npzuveckue |10
3NIEMEHITIb M!‘ b |

TeHMOHUYECKUB LT3

) *
L%jg’f?g”ﬁ%ﬁ jwa’f < {A /4/8

<_ V000

r

|

_l

Puc. 3-8, Macwtalbubie COOTHOWCHHA JAHHEHHLIX pa3MepoB Kna-

3UOAHOPOAKBIX 31eMeHTOB Ly CKaJbHBIX MACCHUBOB W KOHCTPYK-

THBHBIX H TEXHOJOrHYeCcKHX 3JheMeuToB Lc NJOTHH, O0LeKTOB I10-
JeBRbIX W A200pPAaATOPHLIX IKCNEPHMEHTOS,

ObiTH OoablUe 3THX 3HAYeHHH, TakKk KakK NPOTSXKEeHHOCTb I[JACTOR
o0blYIIQ A0CTATOYHO BEJAHKA M He JUMHTHDYET AJIHY KOHCTPYKTHB-
HBIX H TEXHOJIOCHUYECKHX 3JIEMEHTOB THAPocoopykeHus. Macuirab-
Hbl@ COOTHOWIEHUA JIMHEHHBIX Pa3MepoB KBA3HMONHOPOAHBLIX 3JeMei-
TOB MacCHBa C KOHCTPYKTHBHbIMH U TEXHOJOIHYECKHMH 3JIeMeHTaMH
OeTOHHBIX MJOTHH nokasaubl Ha puc. 3-8 (mo [78, 64} ¢ nonoJjHe-
HUSIMH ).
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[TpuOAHXKEeHHbIe NHANA3OHbI XaPAKTEPUCTHK KBA3HOAHOPOAHBIX
ocnabaenusa (UI'3)

[Tpy3HakH,

X8PDAKTEPHCTHKH

CHHreHeTHYECKHe

ppeepe————"— T

KBa3HOAHOpPOAHLIE CTPYKTYPHO-NTETPOJOrHUECKIE

I

I11

[To npouHoCTH [Ipounnle 1 HepasHo
—
[To 6aouHoCTH Maccunnbie Toacronauryareie | CpeaHe-
KpynuoGaoulibie KPYNHOOJA0UHbBIE NAHTUATHIE
H cpefHe-
6J0YHbIE

-

fIo oAHODPOAHOCTH

P eyl

Ksasuoanopoausie no csoficreaM uactu CIIB wu

[lo noasoHaM BJAHAHHA | QOuelb
BbIBETPHBAHHA H pas- cnaboe [ ciaboe B cpenHee b )
FPY3KI

|
o Vang, AM 5000 — 100 1060 —100 300—30 100—1.,0
E — KTII: 0/{} 012‘_‘0,5 0.5—"2‘0 1,0"““‘5,0 0,5—"0,7
z = | vp, KM/C 5,5--3,9 4.0—3.5 3,0—3,0 3,0—3,0
= & | K¢, MeyT 0,01-—-0,05 0,05—10 | —10 0,050—5,0
S & | Eo 102 Mlla 100— 60 90— 60 70—50 30—60
O teg @ 0.8—-0)7 08—0,65 0,65—0,6 0,66—0,5
~ C, Mlla 0,25—02 02—-0,15 < 0,15 0,15—-0,02
. Vanp, aAm? 1500—100 1000—100 300—30 100—1.0
E = K'rn. O/D 0,2""‘0,5 0,5—"2.0 1,0—5 0,5—0,7
= | Up, KM/C 50—4,0 40—3,5 3,5—3,0 3,0—2,5
= 8. | Ko Mleyr 0,01—0,5 0,5 —50* 5—100* | 0,520
EE Eq, 102 MTIa 140—80 120—60 80—50 80 —40
o tg @ 09-0)7 0,7—0.6 0,6—0,5 0,6—0,5
= C, MIla 0.3—025 | 0,15—0,1 0,1—0,05 0,1—0,05
o Vang: aM 2000—100 1000—100 o00—50 100—1.,0
T = K-rn, 0/0 0,2_0,5 0,5_—“1.0 1,0""""2,0 0.5_'0,7
= &
22 | Uy, KM/C - 6,5—-3,5 55—4.5 4 5~-3,5 4 (0—3,5
S¢S | Kg, MlcyT 0,01—0.5 0,5—1 0% —50* 0,1-~1,0
= | Eo 102 MIla 250—180 | 180—120 120—70 100—70
5= | tgo 1,0—0,8 0,9—0,8 08—0,7 08—0,7
= © | C, MIla 0,4—0,3 0,3—0,25 0,25—0,2 0,20—0,2
2 | Vg, am 2500—100 | 1000—100 | 500—50 100—1,0
E KTTI: 0/0 0,2"—‘*0.5 0,5"‘"‘],0 ],0-—2,0 0,5“"‘0,7
> 2 1 vp KM/C 6,5—5,5 5,5—4,5 45—35 | 40-35
= S | K¢, M/cyT 0,01—0.5 05—1,0 1—150**{ 01—10
> O E,, 102 MTIla 250—180 180—120 120—-70 100— 70
- teg @ 1,0—0.8 09—0,8 0,8—0,7 0,9—07
= C. MIla 0,4—0.,3 0,3—0,20 | 0,25—=0,2 | 0,3—0,25

o)
[\




Tabauya 3-5
HHXKeHepHo-reoaornyeckux 6ao0xkos { MI'b) n aon
CKaJbHBIX MACCHBOB

- i iyl

a3JeMeHThl, HX THHADI

gnoxu (CITB) s aonw ocnabaenus (CII3-1) I pona

gl

i —

My

| 1V v VI VII
MepPHO-TIPOYHbIE Maunonpounblie
— - 1 l - o -
Pasnomepro- | IlauTyartnie Croafuarsie MM ArioMepaTHele
NAUTYAThIE HJTH TOHKOIIAHTUATHIE HAH CJaHUEBaThie

HJAH 6a04iible bi0yHLIE ‘

P i — g —— -

CII3 — mmxeHepuo-reontoruuecke 6soku (MI'B) u sonm (MI'3)
l ) ) r
100—1 .0 80—1,0 | —0,1 0,0—0,1 < 0,1
0,7—3,0 2--8 0,7—1,0 ] -2 2—5
3,0—2.0 252 2-—-1.5 < 15 < 10
1—10 5—-0,95 2—0,01 3—0,05 0—10,05
| 6040 50—30 | 30—20 20—10 < 10
0,55—0,40 0,45—0,35 0,40—0,35 0,35—0,30 < 0,3
0,05—0,03 0,03 —0,02 0,02—0,01 < 0,02 < 0,01
100—1,0 80—1.,0 1,0—0,1 0,5—0,1 | < 01
0,7—3.0 2.0—10,0 07—1,0 | —2 2—3
3,0—25 25—2,0 2,0—15 1,5—1,0 < 10
2.0—10,0%* 2,0—05* 0,0—0,01 0.1—5,0 < 0,1
60-—40 40—30 30—20 20—10 < 10
0,0—04 0,4—0,35 0.35—0,3 0,3—0,25 < 0,25
0,05—0,03 0.03—0,02 0,02—0,04 < 0,01 < 0,01
. 160—-1,0 50-—0,5 1,0—0,1 1,0—0,1 0,5—0,05
0.7—1,0 ! [—2 07—1.0 [—2 2—-5
4.0—3,0 3,0—2,5 3,0—25 3,0—2.5 < 2.5
1—50* o—100* 0,01—0,5 05—1,0 1—-5
100—50 70—40 70—30 40—30 < 30
0,7—0.,6 0,6—0.5 0600 0,55—0,45 < 0,45
0,2—0,15 0,15—0,05 02—0,15 0,15—0,05 < 0,05
| |
100—1,0 50—-0,5 1—0,1 10—-0,1 0,0—-0,05
07—1,0 1 —2 0,7—1.0 ] —2 2—5
4,0—3,0 3,9—2,5 3,5—2.5 3,0—25 < 2,0
| — OO * 5—100%* 0,1 -5 o—10 O,IMIO
l 100—50 70—40 70—30 40—30 < 30
| 0,7—0,0 0,6—0,5 | 0.6—0,5 0,55—0,45 < 0,45
0,25—0.,2 0,15—0,05 0,2 0,15 0 15—0,05 < 0,05
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S —

[locTreneTiueckie Texkrouuueckue aneMentel, Kpasuoanopoanue rtekToHHYeCcKHe
NOPSAKOB B PAa3aHUHBIX THIaX

R

—

[To npounocty ( [Tpounble HepaBuo
ITo nogsoHaMm BAHSAHHA | Cuelb l
BLIBETPHBAHHA WU Pas- craboe I cnaboe B | cpeanee B [
rPy3Kit
| | [
;_ E Vaonpg, AM? 300—-10 200—5 100-—1 50—5 l
T K, % 1—2 25 5—10 0,0—1
S0 Zl vy KM/C ] 35—20 | 30—15 1,5 25—20
o 2L Ky, MlcyT 0,1—1,0 [ —5* 1—10*% | 0,1—10 |
z = = Eg 10% Mlla 40— 20 30—10 10 30—20 |
o 1 1ge 0,7—0,6 0,6—0,5 0,5—0,4 0,5--0,4
cs | C Mlla 0,1-0,05 | <005 0 01—0,05 |
= ] o - |__ R 1 o
= Vaones, amd c00-—50 1} 400—20 200—10 10010
3w | Ken, % 0,5—10 | 1—2 2—10 0,5—1,0
x| v, KM/C 4,0—3,0 3,0—25 < 2,5 3,0—2.5
. & | Kg, MjcyT 0,0—10 o—o80*, **¥ 1 5--100% **  0,5—10
= = £y 102 MJla 8§0—50 60—30 < 40 60—30
g% | tgo 0,8—07 | 0,8—07 < 07 0,7—0,6
E C, MIla - 0,20—0,2 0,2—0,15 < 0,15 0,2—G0,15
|
IMipumMmevanunsa: 1. ConpotdBncuue casHry (Lg of C) MOWET CHHXKATLCH npu
u ap.j,

2. 3HAYEHHRA U (HepoaodachluleuHoe

NaHbLl NPHMeHUTCALHO K 30HE ad3spnaldHH MACCHBA

D

“ BenostiTHO pe3koe yBeNhweHne BOAONDOHUNAEMOCTH B 30He DA3BUHTHA KapcTa, 3a%acTyio

** BOIMOMHO pe3koe yseaudellie BOAONPOHHILAEMOCIH B NOAPYCAOBON 30HE pa3rpysky

OcHoBHoe wHKeHepHoe 3Haueuuwe CI13-2, nmeouux TexTOHHYe-
CKOE TMNPOHCXOXKAeHHE, Olpenesaercs MopAaAKoM HapyweHud, Ogu-
30CThIO K COOPYXKEHNIO 11 OpHeHTaluHel NJA0CKOCTH HapyIIeHIisi OTHO-
CHTEJbHO OCH HJOTHHH. EcjaW HapyuieHue HOPMANLBUHO K OCH MJO-

THHBI, TO MOXHO OMHAATbH BAOJAb HAPYUWEHHS COCPENOTOUEHHOTO
NyTd GOUABTPAUUH 1 NOBbIWEHHOH JAedOPMHPYEMOCTH NOA30HDI
npobaenns. Leyy oHo napajaenblo OCH MJIOTHHBL, TO Takas KPYTo-
napawouias 30Ha Oyaer HMeTb MeHblUee 3HaucHHe AAd PHJIbTpa-
ILIHOHHOTO KOHTYpa, HO TNoBblIeHHas e¢e AedopMupyeMocTb, BO3-
MOX110, Oyaer TpeboBaTh ULEMEHTAallHH Ha HEeKOTOPYIO rJayOuHY,
3aBHCALLYIO OT YCJIOBHII MPOEKTA,

Oco6eHHOCTH CTPOEHHS CKaJbHBIX MACCHUBOB DPA3HOTO TeHe3Hca
HHANBHAYaJbHL, HO TNDPAaKTHUYECKH BCEraa HMEIOT BhijiepyKaHHble
YepThl AHH3OTPONHM N HEeOAHOPOAHOCTH. Hannuue Takux 3aKoHO-
MEPHOCTEH B CJAQUCTLIX, pPAaCCJIOEHHBIX M CJNAHUEBaTHIX TOJILAX
NOCAYKHAO OCHOBOH AAN COCTABJAEHHA KJAACCHQPHKALMUK OCHOBHLIX
TUIIOB KBA3HOAHOPOAHBLIX TEHETHYECKHX CTPYKTYpUO-NETPONIOrnye-
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fTpodoancenue rabauust 3-5

i, L — S

CTPYKTYpHO-eTpoONOTHYecKle 30HBL apoluents (CI13-2) paznomos 11—V

CHHIEHETHHYECKHUX 3JIEMeHTOB CKAJIbHBLIX MAaCCHBOB

L il

R

Bl e———

MEepHO-TIDOYHbIE Maunonpoysne
I B | b i B b
1 * }_ i
r
l 40— 3 | 20—1 1—0,01 1—0,01 < 0,1
[—3 | 3—9O 0,5—1,0 10-—1.5 1,020
| 2,0—1,5 < 1,5 20-1,5 < 1,5 < L5
]-—5H* > 5* < 10 < 1,0 < 1,0
20—-10 < 10 < 10 < 10 < 10
! 0,6—04 <04 < 0,5 < 0,4 | < 04
< 0,05 0 < 0,01 0 | ()
80—5 50—1 1,0—0,1 1,0-~0,01 < 0,10
| 0,72 2—10 0,7—1,0 1—2 2—3
3,0—2,0 < 2,0 < 2,0 < 1,5 ! < 1,0
¢ 1,0-—156%, *¥ : 0,5—{0% ** g.1—50 0,1—5,0 g 1—10,0
50—20 30-—-10 30—20 | < 20 < 10
0.7—0,6 0,7—0,6 < 0,6 < 0,5 < 0,4
< 0,15 | < 0,1 < 0,05 | 4. 0
|
HaJlHYWH B TMNOA30He CMEeCTHTeJNA M B TpelWHHAaXx caaloro 3anonasuTenss (FJAMHKH TpeHus
cocTONuNRe),
CBAR3IaZHHOTO ¢ TEKRTOHHYeCKHMH HAPYIUGHHAMH B KHDﬁDHaTHbIX CKaJbHEIX MdCCHB4AX;

MacCHBA W B GODPTAX IOJAHHBL,

CKHX 37eMeHTOB (Tabna. 3-4). IIpuBeneHHble B Hell 3HaueHHs] Rex,
CTPYKTYPHBIX TNPH3HAKOB TOJIL AaHbl NPHMEHHTENBHO X TOPOAAM
MOA30HB . Yyer BJIHAHHA NOJN30H 3K30TeHHBIX H3MEHEHHH HOpOi
Ha COCTOsSIHHE H OUEHOUHBIE XapPaKTEePHCTHKH (DH3HKO-MeXaHHUYeCKHX
CBOHCTB npuseneHsl B tabia. 3-5.

Kuiacendukauus (cm. taba. 3-4) pasbscuseT NPHELHT Bbliese-
HUsT TpelBapHTEJbHbIX KOHTYDOB 3JeMeHTOB | poma Ha ocHoOBe
CBOAHOrO JIHTOJIOTO-CTPATHIpayeckoro paspesda ydyacrka rHaApo-
y3zia, opOpMJIEHHOrO B BHAE KOAOHKH, PeoJOrHvYecKHMX Da3pe3oB H
KapT. Duaements Il poma BulAensioOTCHS MO HX NOPSAKAM Ha OCHOBE
paspesoB u kaprT. 1lo cyMMe rocrteneHHO HakalJHBAlOUIHXCS AaH-
HBIX KOMITJIEKCHOTO H3YYeHMs CKaJbHOTO MAacCHBA [10 CTAJHAM MpO-
CKTHpOBaHus yrounstorca kKOHTypbl ClID n CII3, a upuMesutensio
K HHM CHCTEMAaTH3UPVIOTCH ¥ NMOABEPralOTCs CTAaTHCTHUECKON obpa-
00TKe pauubie HCCHAenOoBalull CBONCTR nopon B ofpas3ne H B MaccHBe
C YUCTOM HX €CTeCTBEHHOrO COCTOAHHR (BOKOHACHIIEHHOCTL, Tpe-
HHHOBATOCTh, BBLIBETPEJOCTb, €CTECTBEHHBIE HANPAXKEHHs) B Ipe-
ACHaX aKTHUBHOH 30HBI OCHOBaHMHS.
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Hpusroocenne 4

HHXEHEPHO-TEOJOTNYECKOE PANOHUPOBAHUE
CKANbHBIX MACCHBOB

ViHoKeHepHO-reoIOrHYecKoe pafiOHUPOBAHHE SIBJAAETCH TPETbHM
OOJIbLIHM 3TanoOM H3YYEHHA CKaJbHBIX MACCHBOB C LEGJbIO MOCTPOe-
Hug ['CM. IlpakTHueckd 3TOT 3Tan caefyeT BbLINOAHATL napanesb-
HO C 3TanoM CTPYKTYPHO-NETPOJAOrHUECKOro pafioHUpOBaAHUA.

OcCHOBHBIMU 3aa4aMH HHKEHEPHO-Te0NIOrHUECKOro paioHHpOBa-
HHA MaccuBa aABAAIOTCA ycTaHoBJeHne BHyTpH CIIB u CII3 rpanuy
nopszon A, b, B, I', paszanvanomnxcs no creneHyd BLHIBETPHBAHHA H
pa3rpy3Ku eCTeCTBEHHOTO HaNPAMKEHHOrO0 COCTOAHHSA, a TaKxXe
OlleHKa MnoKa3aTesied (QPHU3HKO-MEXaHHUYECKHX CBOWCTB BbIAEACHHEIX
TakHiM 00pa3oM KBAa3HOJHOPOLHBIX HHIKEHEDPHO-TeOJOTHUECKHX 3Jie-

MEHTOBR.

Brusinue pasrpyskH W BLIBETPHUBAHIIST MacCHBOB BbIpa)kaeTc
B DACKPLITHH CYUIECTBYIOUIHX H 00pa3oBaHUH AONOJHHTCNBHBIX
TPelIHH, a TakXe B CHHMEHHH npouHoctH nopol. llepepacnpene-
JIEHHE €CTECTBEHHBIX HamnpsKeHuil B 00pTax U AHHLUE HOJHHBI, CBA-
3aHHOE C 3PO3HOHHLIM BpeE30M, cnocobCTBYeT Pa3BUTHIO TIPOTHMKEH-
HblX TPEUIMH pa3HbiX THNOB: MOJOTOHAKJIOWHBIX OTCAAUBAKUS («/1OH-
HOTO OTropa»), KpyTonagawiuux («60pTOBOTO QTNOpa») H OTcena-
HUs O0pTOB, cnocobCTBYIOIKMX obpaJsam W onoasusMm. Paspurie
TAKUX [POTSAMKEHHBIX TPEUIHI 3a4aCTVIO NMPOHCXOANT MO MJIOCKOCTSM
TeKTOHHYECKHUX pPa3pHLIBHBIX CMEUICHHH, HMeloUIHX [ajeHHe B CTO-
POHY MeECTHhIX O0Aa3HCOB 39PO3HH, a TaxKe M0 CcUCTEMAM TpellHH
nonobHol opuentanyy. PeXe NpoHCXONHT CKajbiBaHHWe 1O UEJLHOH
nopone.

Yctanosaenue rpanuil MU' w U3 npousroaurcs no xoMmnaexcy
JAatHbLIX, TIONYUYEHHBIX TIPU TEOJOro-ChbeEMOUHbLIX, TOpHO-OYPOBLIX,

ONBITHO-DHALTPAUHOHHBIX 1 reousndecknx paborax. OcoOeHHO
TOJIE3HBl HA3EeMHblE CeHCcMOopa3Beaoulible H KOMIJIGKCHbBIC KapOoTaXK-

Hole uccnenopanus. I'panuunt nos3on A, b, B, | Ha BepTHKaJBHBIX
pa3pe3ax, Kak MpaBHJO, HMEIT H3BHJHCTHIE OUEepPTaHHHA, XapaKTe-
pU3YIOUIHE HEOAHOPOAHOCTbL PA3HOBHAHOCTEH MNOPOA 1O NPOYHOCTH
H CTeneHH TPeUIHHOBATOCTH DB ceveHnax BKPECT NPOCTHPAHHA KPY-
TOMajaluux NOPOA HJAH HOPMaJbHO K IAOCKOCTAM pPa3pbIBHBIX
CMEIEHHH I'PaHHUbl NTOA30H HMEIOT HepeaKo NMuaco6pas3uyio QopMy.

XapaxkTepHcTHKA COCTOAHHA MacckBa no nogsonam A, b, B, T'

Pa3puTiie MPOUECCOB BBIBETPUBAHUS H PA3rPYy3KH HaNPAKEHHOTO
COCTOfIHHSL B MacciBe 3aBHCHT OT reHesica, coctaBa, CTPYKTYPH,
CTENeHUW TPEIUHHOBATOCTH, YCJOBHH 3aJeraHuf Mnopoa, aKTHBHOCTH
NPOLECCOB 3PO3HH H PHIHKO-XIIMHYeCKHX OOMEHHBIX peaKuHH, 3aBH-
CAULHX, B CBOIO ouepelb, OT KJauMaTtudyeckux ¢daxropos. llostomy
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Haba108aeTCs H3OHpaTEIbHBIM XapakTep NPOsIBJACHHA 3THX NPOULC-

coB Ha pasanyHoH rJuaybune. (UCTaHOBUMCST Ha XapakKTepHCTHKe
non3on A, b, B T

[Ton3zona A —ouyenb CHALHOIO NPOSABAEHHS [IPOLUECCOB BbIBET-
pusaniist Maccusa. [1opoabl CHAIbHO BHIBETPEHBI, AE3UHTETPHPOBaHDI
10 COCTOSIHHST 1eOHf, ApeCBLI C MECYaHO-TAMHHCTO-CYTAHMHUCTDIM
zanoJiHiTeseM. XapakTepHO CHAbHOE H3MeHeHHe MUHepasibHOro
XHMHUYECKOro coctaBoB nopoia. KoJsuyecTBEHHBIM IOKa3aTeJieM CTC-
MeHH BbIBETPEJOCTH sBAACTCH Komn = Osms/Onenns, ANAA NOPOA MOJ-
30Hb A ero 3Hauenue Menee 0,8. Cineayer yyHThIBATb, UTO MOA30HA
3AI0BUPOBAHHBIX NOPOA AJA YCJAOBHH TPONHUECKOTO ¥ apHAHOrO
kauMara Moxet OBITb I[IpeAcTaBjeHa canpojuramu. B cpenvux
HUpOTaxX NMOA30HA A pa3BUTa MeHblle, U €e MOILHOCTL Ha IOJIOTHX
ckJoHax MoxKeT gocturartb 10 M; Ha CKJoHax cpeiHeill KPpYTH3HbI —
o6b1dyB0 1—2 M, penko 0oJiee, a Ha KPYTHIX CKJIOHAX MOMET OTCYT-
CTBOBATb BOBCE BCJEJACTBHC CHoca, ¢MbIlBA H T. A. Ilo cBoiicteam
(YOPYTUM, 3MACKTPUYCCKUM W Ap.) noasoHa A OauXe K UeTBepTHU-
HBIM KPYMHOOOJOMOUHBLIM OTJIOXMEHUSIM, UeM K CKaJbHbIM TOPOLAM.
[Toa 6eTOHHBIMY MJOTHHAMYU U AADOM TPYHTOBBLIX MJOTHH NOA30HA A
MOJAJIEXKHT MOJHOMY YAAaJeHHIO.

[Tonsona B —cuibHOrO NposiBACHUST PA3TPY3KH ¥ BHIBETPH-
paHusl. 1lopoAabl COXPAHAIT OOJHK CBOCH CTPYKTYPbl H TEKCTYDHI,
HO CHJABHO M3MEHEeHBl 1o UBeTy (B YaCTHOCTH, OKpawieHbl THAPO-
OKMCJAAMU 2Kejie3a). TpeuiuHb yuyallleHbl W PaclinpeHsl, 3an0JHeHbI
NOMHOCTHID AW YACTHUHO MeakolemoM. MuyHepanbHLIR ¥ XHMuue-
ckuit coctaBul B JDIID uamenenwsl cpaBHHTeNbHO MaJo., [IpodHoCTh
MOHOJUTHBIX 00pa3uoB 3aMeTHO HUXKe, ueM B noja3oHax B u I Ilo
30HaM ocnabJjieHHbIX H IOBBLIUEHHO-TPEUIHHOBATHIX I[IOPOJ OTMe-
yaeTcsl HHTEHCHBHOe H3OHpaTenbHOE RBbIBETPHBAHHE (COCTOsIHHE
NOpoA 3jaech OAHM3KO K TaKOBOMY B noasoHe A). B paccmarpusae-
MON Tmop30He b 3uauenune Kuys = 0,8=-0,9. Mouwgocts non30Hn b

MOXKEeT BapbHPOBATBhCS B ILIHPOKHX Mpeaesax: OT €AWHHU [0 Hec-
KOMbKUX AECATKOB MeTpoB. B MaccuBax H3BepXKEHHBIX U MeTaMop-
(pHuecKHX MOpoh oHAa 3adacTyio He npesbimiaer 5—10 M. [1pu cTpou-
TeJbCTBe HauboJiee BbIBETpHBAeMble MOPOAbLI 3TOH TOA30HBLL TOMJe-
KaT yjgajeHHio, oCTadbllble — VKPeIlJIEHHIO HHDBEKILHEH.
lHlogszona B-—caaboro nposiBjeHHs MNJOWAAHOTO BbIBETPH-
BAHHS H YMEDEHHOTro TMpPOsBJAeHHsT pa3rpy3xkd. TpeliuHbl 34ecCh
HECKOJIbKO yuallieHbl 1t foJiee packpbiThl (110 CPaBHEHHIO C MOA30HOH
[). HpoynocTs MOHOAMTHBIX 06pasioB 6JaH3KA K TaKOBOW B MO/-
30He ['. Broap KpynHbiXx cyOBepTHKAJbHBIX TPEUIHH eCTh NPH3HAKH
BbIBETPUBAHUSA (AHMHEeHHOe BhiBeTpuBanue), DOPMHUDPYIOUIErO0 MECTHHIE
30HbI ocsabaeHusi. 3HaueHue Kaws = 0,9=1,0. MoiHocTb nMoA30Hb]
B Moxer aocTHraTh HECKONBKHX NECSTKOR MeTpor. Haubonbuias
MOLIHOCTH MOMA30HH B oTMeuena B Goprax HOJNHH ¢ TAYOOKHM 3pO-
JHOHHBIM BpPe3OM {(Hanpumep, B AOJHHE p. TynonaHr oHa coOCTas-



naer 60—70 m). Has MuHorux OODBEKTOB THAPOCTPOUTENBCTBA CO
CKNOHAMH CpefHeii H MaJoi KpyTu3Hb oHa aocTuraer 10—15 M.
[IpH NpPOEKTHPOBAHHH H CTPOUTE/bLCTBE MECTHBIE 30HBI OCJAA0NEHHA

AKaT YKPENJIEHHIO MHHDBEK-
, 5 v, e TTORNE YKpenJjeHHIo

I HEH.

l [lon3ona [ — noponabl
7} f——  [PAKTHUECKH HE BbIBETpeJble,
A+ HMEIOTCS JHLIL TNPH3HAKH JIH-
20 H HeflHOrO BLIBETPHBAHHA IO CYO6-
i BEePTHKAJBHEIM  TEKTOHHUECKHM
) p———i- 4 HapYUIEHHAM H KpPYIHBIM TpE-
) migHaM. [1pUBHeCeHHBIH H3BHE
0 | AHCIEPCHBIH 3aI0JIHUTEL TTOJIO-
: cTed TpeuiuH OoO6BIYHO OTCYyT-
7 : % ctByeT; Kawe = 1. Ilpy cTpon-
| TEJALCTRBE NJOTHH B 30HE (PUJABT-
. y DALUHOHHOTO KOHTypa, KaK Impa-
BUJIO, MOryT noTpebOBaThHCH
" NPpOTHBODHUIBTPAUUOHHbBIE  Me-

A L 1 DONpHATHSL.
I'paHHlL MOA30OH MOTYT OT-
& | | YEeTJIHBO NIPOSIBAATECA B KepHe
CKBaXHH, MO CTE€HKaM wWypdhos
< ' T 4™ u wroJeH. HaseMBLMH TreodH-
, 3HYECKMMH METOJaMH YyBEPEHHO
A4t oTOHBAETCSI KOHTAKT IMOA30H A

M D, a moA3oHw b u B uacTo
Puc. 4-1. HameHenne ckopoctH npo-

. HHT T
JONbHBIX BOJH Up € FAYOHHOH /1 B rpa- ; ?pHPETprI«O <1 KaKﬂ ONMH
HUTOHAHOM MaccCiBe ocHOBanHs Teap- CJIOH (KBaBUHOILHopOﬂHbIH HJIH
MaMCKOro rufipoysna FpaﬂHeHTHbIH). HpH KapOTdxKe

[ — nenid  Geper (wroabust 100, nopoawt CKBaAXXHH BCe TOA30HBI pacHJc-

B 30He TNOBEPXHOCTHOIO BbIBETPHBAHMA H
0asrpyaku), 2 — mpanuifi  Geper  (cefiemo- HAIOTCS  JOCTaTOYHO YBEPEHHO.

KAapoTax CKBa)KHH, cefdcMonpodinniHpOBAaHHE . -
B TOAbHe [}, 3 - 30dLl nOBLIUICHLION 1Tpe- [lokaszanuee Ha pHC. 4-1 34
LLHHOBATOCTH BHCHUMOCTH CKODPOCTH TIPOAOGJDL-

HbIX YIPYCHX BOJH OT TJAYOHHBI
(OT MOBEepPXHOCTH TOA30HLB D) TrOBOPAT O TOM, 4YTO CyMMapHad
MONIHOCTh noa3oH b u B B poaune p. Mamaxad, B rpaHHTOHI-
HOM MaccuBe, poctHraer 20—20 M (0o BBIXOAY Ha &ACHMIITOTY
KPpHBLIX | U 2).

CHCTeMATH3AUMA NAHHBIX HCCAENOBAHHH CTPOEHHUS, COCTOAHHA H CBOHCTB
cxaspHbix nopox no UI3d

CBOAHBIH JHTOJOroO-cTpaTHrpadHUyecKUH pas3pe3, Ha KOTOPOM
BHIACNEHB CTPYKTYPHO-METPOJOTHYECKHE 3JIEMEHThl, PEKOMEHAYeTC s
HCIIONb30BATh AJA TPYNMNHPOBKH HAKOIMJIEHHBIX KAYeCTBEHHBIX H
KOJIHUECTBEHHBIX XaDaKTePHCTHK nopon (puc. 4-2 u taba. 4-1) no
CJEeAYIOLUM pasfenam:
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COOpYKEeHHA (Ha NpHMepe NAYKH

VII B OoCHOBAHHH
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Piuc. 4-2. ®DparMeHT CBOAHOrO JHTOJOFO-CTPATHIPA(DHAYECKOTO Pa3s-
pesa ocunopatist HAOTHNL Ha P, CTpbli

A — rpy6ocAONCTLIC wBapueBLie f1eCHAHHKH € MAaJOMOUIHLIMH CJHOAMH &pPriua-

JHTOB H pPeAKHMH CAOAMH KBapUEBbLIX IpaBeHToB; b — rpylbocaoHdcThie Kpap-

eBble NecUaHHKH H aprHANHTbLI NPHMEPHO B paBHbIX CcOOTHOWIeHusix; B —

npeotragatine rpySfocaoNCcTLIX  KBAPUELRLIX TNRCHUAHHKOB HAJ APTHJAJMHTAMMH,

HEDENKD COAepHMAUHMH JHH3IL HecuaHukop, Jlauka XapaKTepH3YeTCA Had-
GONbIUHM P33BHTHEM B Hell KBapHeBbiX TPaBelHTOB.

— NpeABapHTeNibHast OlleHKa CBOHCTRB MOPOJ B MACCHBC,
— AOOOJIHEHHA H IPpHMEYaHH4.

CocTaB K IeHe3uc Nnopoj

[lpaBuna cocTaBaeHHUsi JHTOJOrO-CTpaTHrpaHuecKkoro paspesa
onucaubl B [Ipuaoxenun 3. UTMeTHM, UTO CBOAHAS KOJOHKA MOKeET
ObITh BBHINOJIHEHa B OoJee MeJKOM, 4yeM YacTHhle pasdpes3nl, MacuiTabe
(1.:000—1:1000). HauGonbuiee BHHMAHHE CJEAYeT VAEJAATH
CJIOAM U NpocaoaM ocsiadJeHHbIX [0 NPOYHOCTH MOPOA: aprHAJJHTOB,
[JIHH, Mepresel W T. fl., a B MAacCcCHBax MarMaTH4YeCKHX TOPON —
30HaM MHIMATHTOB, PAacCJOEHHSs, MEerMaTHTOB, lepecjauBaHus 3¢-
$y3HBOB ¢ Ty@amH, nenysamMu U T. A. B OCHOBY pasjelieHHsi CBOJ-
HOT'O paapesa Ha XapayxTepHble 3JAeMeHTH! OepyTed NPU3HAKU CTpa-
THCPAdHH, JHTOJOTHH H COCTOSIHHSA (TpeliMHOBATOCTH). B KauecTtse
CTPpaTHrpa)HUCCKUX IMPH3HAKOB MCHOJbL3YIOT I1aJIEOHTOJIOTHYECKHE
HaXOAKH, 0coBeHHOCTH CTpaTtHrpadHuyeckoro HecoraacHs, pHTMHY-
HOCTb HaKOMJIEHHST OCAAKOB, MAapKHPVIOLIHE TOPH30HTHI H T. A.
B KauecTBe JHTOJNOMHYECKHX MPU3HAKOB HCIOJNbL3YIOTCH TreHeTHYe-
CKHE THNbI H PAa3HOBHAHOCTH NMOPOA, CaaralwlIuX KaXKAblH H3 TpO-
CJIOEB, CJOEB, [1J1aCTOB, MAKeTOB IJAaCTOB H Mauek [OpPOA, COCTOA-
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(UX H3 OAHOPOAHDBIX HJH PA3HOPOAHBLIX ITO COCTABY, UBETY, CTPYK-
TYPE, TEKCTYpPE, THIIY H COCTABY ILEMEHTAa H T. I.

TpewioBaToCTh U 6J04HOCTL NOPOT

ITOT pasjes BKJAKYAECT 3[I0PY MOUIHOCTH IJ1ACTOB (OTAE/EHHbBIX
TpelliHaMH IO HaIJIaCTOBAHHIO), COOTHOIIEHHS AJNHH cTopoHn IIID,

Vans, K, (nmo noasonam b, B, I'), a Takxe 1epoxoBaToCTh CTe-
HOK TpeUIWH ([0 BBLICOTE BBLICTYIIOB M yIJaMm HakKJOHa MO NMPOCTHPa-
HHIO M MajeHu1o 6J0KooOpa3yrlUlux TPEeulHH).

B coaHyio TabJHLY pekOoMeHAyeTcs noMeulaTh pe3yibTaThl CTa-
TUCTHUECKOH O0OpabOTKH XxapaKTepUCTHK: CpelHHe 3HauYeHHsT U Mpe-
nedbl H3MeHeHHs (IIPH BeposATHOCTH 5 u 90 % Ha KyMYJSATHBHBHIX
KPHUBBIX ] .

du3nKo-mexanuyeckHe cpoiictsa nopoa (8 o6pa3ue, B MaccHupe)

CooTrBeTcTBYIOULIHe Tpadbl 3THX pas3fesnoB cojaep:kKar HHpoOpMa-
LHIO O CPEGAHHUX U NPEAeJbHbIX 3HAYEHHUSIX XaPaAKTEePHUCTHK:

a) ans obpasuoB noposa: Ky, , 4.5
Omun, 6, n, W, Up, Rr}m, En, I.g P, | ‘

¢ w0 \

6) ansa maccuBa: £q, Eg, vy,
g, tg o, C. 50

[lepeuncaenHsie XapaxTe-
PHCTHKH (00pa3iloB H MacCHBa) 5,
KEJAATCJAbHO  NOJYUHTL  pas-

JeJbHO  AJS TOPOA  MOA30H .,
b, B, T.

[Iporuoznas oueHkKa 900} ] l

CBOHCTB CKaJllbHBIX NOPOA B MaccUBe

[IporHosnass oueHka pgecdop-
MAUHMOHHBIX, MNPOUYHOCTHHIX M
QHABTPALLHOHHBIX  XapaKTepH-
CTHK Oa3upyeTrcss Ha HCIO0JAb30-
BAHHU aHAJIOTOB, a TaK¥Xe KOp-
DEJIAIIHOHHBLIX  CBSI3€M Ti0OKa3a-
TeJleH TpeUIMHOBATOCTH, 6J0Y-
HOCTH, CKOPOCTH YIPYrHX BOJH, 05 10 15 20 25K, %
OTHOCHTEJIBHOIO  3JIEKTPHYECKO-

I'e COHPDTHB«UEHHH ME‘)K,Q}! CO - Puc. 4-3. Pacuetnan 32aBHCHMOCTDb

. o6beMa OJ0KOB TODHBIX Hopon V
00ft, a TakxKe C XapaKTepUCTH- OT K03(DdHLMEHTa TPELHHON My-

KaMH CBOMHCTB. CTOTHOCTH Kin
HpH nozlﬁope HpHpo,Z[HOI‘O { — pnast  kKyOGHueckofi dopMbI Gﬂmgon;
2 — A1 npH3aMaThuecKofl ¢Gopmbl J10-
YTO MEXJly HHM H H3yyaeMbIM GJIOKOB: };FXDﬂHhIﬁ o0beM TIOPUAbl pa-
BeR | M7, packpsiTHe TpeitHH 1 MM,
00beKTOM AOJIKHO OBITH ycTa-
HOBJICHO reOJIOrMuecKoe nojaodue Ha OCHOBE PaCCMOTPEHHA OCHOB-

HblX haKTOPOB:
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— FeHeTHYeCKOro THIa MOPOAbl H €e MIIHepasibHOrQ CocTaBa:

— reoJIOrHYeCcKoH HCTOPHH pailiolia,

— COCTOAAHHA MOPOIbI;

— YCJIOBHH 3aJjeralist nopon (OPHEHTHPOBKA 3JeMEHTOB 3aJie-
FraHHg W OCHOBHBIX CHCTEM TPEIUHH OTHOCHUTENBHO JOJHHBI PEKH HJIH
HalnpaBJeHUs CHJI, MepeflaBaeMblXx Ha OCHOBAHHUE COOpYIKEHHeM);

£, 10°Mia
&0 ! R
, L EERE )
T _* | l ”T_f |
T b | 1_1 t * - r r . |
200 ? i | ‘
t

100 e ——

o=/ 2 Miia | 3 13' a=302M/la #LL L”R’"

-

nREEEE Ny RN L1
.. gl O+ qs g& ‘;‘-7 g4 ‘25 45 /fm)y'
£, 10 Ml

Jo0 | f B l , *
l

i j/ 1/ | I
700 4 f———— |
RNy A 4t
. RIEN | |
| P 5 [2MTa o =362Mia
| RERN [TTTTT

| 6? 1
20 47 o0 87 2 42 60 Vim?

Puc 4-4 Casnsu moayaa gedopmauru £y co cpeanuM obbe-
MoM ITIB V u Krn A8 M3BECTHAKOB 30LeHa B TymHce 1O
A4HHBIM MOJIEBLIX ONBITOB NMPH fIePBOM (IHKJE HarpyKeHHd

— Xapakrepa COBpPeMeHHOro pesaseda 11 reoMopPoJOrHYeCcKHX
ocobeHHOoCTeH,

Pasfinydble KOpPpeasluHOHHbIE CBA3H XAaPaKTePHCTHK COCTOSTHHA
I{ CBOHCTB TOKa3aHwl Ha puc 4-3—4-10.
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Puc. 4-3 uagiocTpupyer 3aBHCHMOCTb cpeaHero obbema I[Ib
ot Kru. Ha puc. 4-4 nokaszaHbl CBSI3H CTATHYECKOrO MOAYAS Aedop-
MalluH co cpeaHum obbemoMm IDIID M 3Hauennem K;; B H3BECTHS-
kax ocHoBahus KaccebGckoro ruapoysna. Ha puc. 4-0 noxkazaHo
pABSHHE Pa3/JUUHOro coyeTaHus MJAAcTOB pa3Hod MouwHocTtd (ot 0,4
ao 5,0 M), THNOB PHTMOB, VASJLHOLQ COAEPKAHHA MaJOMOUIHLIX
2) 7 4 Z

g, Amy

7 B~ v s ey Bl —

0 L

201 f——t— - . i —
0001 | ' 1t i ]
G W S0 g% oF 17 820 7 N W OV W
7o AIGIIONO Y 7B CDEANGE  MOUUYHOE 6
anacy ol RIGT0L  GLa, A fun pemma

Puc. 4-5 Cps3b BOZONDPOHHILAEMOCTH ¢ H3BecTHAKOB ocHOBaHHA KHrypu
[[9C ¢ xapakTepHCTHKAMH HX COCTaBa H CTPOEHHs

a-—¢ cojgepmaHHeM MAaJOMOULHBIX 0J1aCTOB H3aBecTHAKa, %, B pHTMHuUHOH TOoJMULe:

8 — ¢cO cpegHel MOUWHOCTBIO nnactoB paHTMa {0-—2,0 M), & —C THNaMH DPHRTMORB

(I—VI}, 2z — pacnpepeseuye 3aHaueHH#t g; | — TeKTOHHUYeCKHe HapYuenhsi, 2 — Men-

KHe TPeuMHbl H TEeKTOHHYeCKHe HapylmeHusi;, 3 — MednxHe TpeuldHbl B MaccHBe BHe
TeKTOHHIECKHX 30R

MIacTOB B Naykax H3BecTHSKOB ocHoBaHHs MHHrypckosi I'OC Ha
BeJHUYHHY yOeJbHOro BoaonorJollleHHss g. OcHOBaHHe XapaKTepH-
30BaJIOCh LIECTbIO THIAMH PHTMOB C NpeobJiafilaHHeM COOTBETCTBEH-
HO IJacToB MollHocThio: H, (nepBhiii tun) < 0,4 M; Ho = 04—
~10M; Ha=04=10M u Hy=10+-20mMm; H;,=10+20 M
Hs =04+10mM u Hg = 2,0=3,0 M: He=2,0=-3,0 m.

Pe3ko mnoBbilueHHAst BOJAONPOHHILAEMOCTb 30H TEKTOHHUECKHX
HAapyleHui B cKaJdbHBIX MacCHBaX, B YACTHOCTH H3BECTHNKAX, BHifIB-
NSETCA NyTeM NOCTPpoeHHuss rpadUKOB CBA3H YAEJbHOTrO BOACHOIJIO-
HIeHHST ¢ ¥ 3araybaeHns B MaccuB no peptuxkanu i {puc. 4-6). Ilo
XapakTepy KPHBLIX B BEPXHeH HaCTH pa3pes3a CKaJbHOTO MAacCHBA
MOXKHO CYAHTb O MOUIHOCTH 30HBI BbLIBETPHBAHHA H pPAa3TPy3KH
10pOA, a TakXe KayeCcTBeHHO OLEHHTb 3aKOJbMaTHPOBAHHOCTH
MOJIOCTEH TpelldH Ha pa3JaHYHbIX HHTepBaJjax TJyOuH.

OlleHKka BOAONPOHHLAEMOCTH MaccHBa MOXKeT ObITb NPHOJIH-
XKEHHO BbINTOJIHEHA 10 JaHHBIM TeoU3HUECKHX HCCAeq0BaHMi,
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Puc 4-6 Hssmeneune snauennfi ¢ xap0oHaTHBHIX [10POL B MAaCCHBE OCHOBA-
Hua HMurypy I'9C B 3aBUCHMOCTH OT TeOMODGMOACTHH AOJAHHLL. 3araybneHus
/i B MAaCCHB W THIOB ero reHeTHYECKHX 3JIEMeHTOB

¢ — onuiTHOe onpoboBaHHe MacCCHBA Ha BBICOKHX OTMeETKaX (H},M=415_._4T0 M},
6 — TO e Ha cpeldHHX OTMeTKaX (H},m=350.:—415 M), 6 —TO e H2A HH3IKUX OqT-
METK&X (Hym—--:QBO-;_BSO M), & —MAacCHB B HEeAOM H ¢ YyHeTOM €70 S3JACMERTOB,

[ — 3KcnmepumMeliTalbHble 3HaHeHHA §, 2 — cpeiHeapHDMeTHYECKHe 3HaueHud g, B HH-
Teppanax h, 3 — cKoakasiulee ocpeaHeHue cpeaHeapH@pMeTHUECKHX 3HaYeHHA 4,
4 — cpepHereoMeTpHYecKHe 3HavYeHHA gq. B HHTepBanax hy 5 — KpuRaa cpepueapud

METHYECKHMX JHauyeHuft ¢ B coxpauHmx nopopax CIlIB, 6 — 10 e B noj3onax cme-
CTHTENe, 7 — TO M¢ B OA30HaAX oflepelHisn TeKTOHHUYeCKHX cMellleHMA,
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35 4 -5

Puc. 4-7. CpA3b YyAeJLHOrG BORAOIOT-
JOIMIEHHA ¢ ¢ OODPaTHOH BeJHYUHOH
OTHOCHTEJLHOIO  3JMEKTPHUECKOTO  CO-
npotuBiaeHus P = pg/ps B Maccuse
LHOPUTOB OCHOBaHHua 3eickoin I'IC.

E0MIa
&0 " } -
\ 00
|
L0 — |
c00
400 |-
Kapaosamu sl e
o o0s!
100 L Herya i i 00800l
2 70 — DUITAL T PO OH g .
[ : — o 7 - - L ‘_ ! z
J o0 200 Ly, 10 /7 ? S7 10C £y, 10 MT
£, 1050 £, 10 Mg .
o~
600 600
i
900 - 400

MemaMopIusECKu e / HIBeowesvbie
200 nopedsi___ | 200 L 700036,

Fr—

A | | ]
0 09 200 E, w0 0 700 200 00 £, w0

Puc. 4-8. Ocpepusiomine szauMocBaized £;(Eg) (u obnacru Hau-
OoJiee BEPOSAATHBIX 3HAYEHHH) AJA PA3JHUYHRIX CKaJbLHLIX TIOPOA,
pekomernayembie A. M. Casuuem

[, I — 3Hadenna £, onpeaeneHHble COOTBETCTBEHHO 1O NEpPBOMY H O
BTOPOMY LHKJNAM HArpYXEHHA.




B YaCTHOCTH, NO KOPPeJSUHOHHLIM CBA3AM lg g u v, [63] nubo lg g
i 12 (ps/psn) (pHC. 4-7). KpoMme Toro, Moryr Hcnoab3oBaThCsl Crie-
lHaJblibie TeOPH3HUECKHE HCCACAOBAHHA AN H3y4YeHHs (HAbTpPa-
HHOHHBLIX CBOHCTB MAacCHBA: pPe3UCTHBUMETPHSA NPH HaJAuBaXx, MOJH-
GHKaUHH MeTojAa 3apspKeHHOro TeJsa, METOJl eCTEeCTBEHHOro I[oJifd

H AD.
B HacTosiliee BpeMsi AJAsi oleHKH AedOPMalHOHHLIX XapaKre-
PHCTHK CKaJbHblX MaCCHBOB WHPOKO NPHMEHSIIOTCS pPa3HO4acToT-

UP}I‘(M/C'
0 e —

-~

-

L-/

4§

J,0

[
2.0 N

it e ) - )ﬂ ..Jr
50 100 150 200 2% 300 350 400
Ea 10° Mo

Puc 4-9. Cea3s crartuuyeckoro moayas pepopmaunn £y H cKopo-
CTH NPOAOJLHBIX YINPYFHX BOJAH Up B MaCCHBAX CKaAbHHX HOPOJA
(AanHBie NPAMORA Koppensuuu)

/ — pa3anble nopoanl no M &, Boano, 2 —T10 xe no X. Macyna, 3 —

KpHcTaaanyeckse chanllpl (OCHoBaHHe Casno-Ulymenckolt T'DC): 4 — ua-

BeCTHAKH (ocHoBauHe HMurypun I'9C): 5 — 10 e (ocHoBanHe TOK10ryJb-
ckof I'2C); 6 — proputwt (ocuoBanne 3ehickofi ©IC).

Hble CEHCMHYECKHe MeToAabl uccaeaoBaHu#t {44, 63, 67]. Ilpumepnl
rpaHKoOB CBA3H £o ¢ vp, H E; npuBegeHbl Ha puc. 4-8 u 4-9.

Mcnonbsys napuble xoppensauuu g (vp) u Eq (v,), Ans GHKCI-
POBAHHBIX 3HAYEHHH Up MOXKHO MONYUHTb CONPsAXKEHHbIE Napbl 3Ha-
YeHHH g U Lo, NO3BOJAAIONIHE NOCTPOHTh rPadHKH CBA3H 3THX BEJH-
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qur (puc. 4-10), n BROOCICH- o p/i

cTBUM  HX HCIIOJB30OBATL  AJIA

npHOAHKEeHHbIX OUCHOK,
Bo Bcex NpHBEIAEHHBLIX BbI-

e NpHMepax HeobXOIAHMO OT-
MeTHTh HMHAMBHAVAJbLHBIH Bl |

cBSI3H  PA3JIHUHBIX XapaxTepi- 4/
CTHK, UYTO ODYCJOBJIEHO KOH-
KpEeTHbIMH JHTOAOTO-NIETPOJIO- g
FHYCCKHMH H  CTPYKTYDHLIMI
ocO0RHHOCTAMYU H3yuaeMoro
MaCCHUBA.

XapaKTepUCTHKH  COTPOTHB-

/

1eMOCTH TIOPOA CABHUIY, Kak 100
1paBHJIO, ONPEALJAIT T1NYyTEM

NpOBeJEHHSI TOJNeBLIX HWAH Ja- a0
00paTOpPHbIX ONBITOB U JIHWIb B

GU3HYECKHMH HJH CTAaTHYECKH-

00 20 I W0 L, W

pelKHX  CJAyHadaX  HCHOJB3VIOT Puc. 4-10. Cpsisb ylnesbHOro BOJOTNOT-
KOPPEeJsilHOHHBIE CBH3H C Teo- noleHnst ¢ ¥ MoAyast AehopMmaunH Eg

B MacCHBaX CKalnbHbiX NOPOLA

[ -—— H3pecTHAKH ocHOBaHuA Yupxefickoft FIC;
MU JHe(@OpMaUHOHHBIMH XapakK- 2—rTto xe Hurypu [3C;

J — KPHCTaA/NNn-

TepHCTHKaMH (pHC. 4.1 1) YeCKHe cJaalub Cﬁ;}&trﬂ{g;}g Carno-Iymen-
Tabaruya 4-2
THO OJIOYHOCTH NOPOA ¢, KMfc (B 30He —
B MacCHBe b a3palKH) Mo 1 Vanp Am°
sl - - i ————— — v L l N S— e
KpynHno6.104YHbBI 6,0—4,5 MeHee 1.0 GoJsiee 1000
DJOYHBIT MaCCHBHBLT 60—35 0,8—2,0 1000—100
ToncronautTuaTuiil 3,9—24 ~ 2,0—3.,0 | 100—10
CpeanenanTuaToli 2,4—2,0 5—10 10—1
Menkonauruarei 20—1.,5 10—20 | -0, 1
NnacTudyaTeil (craHueBaThiil) MeHee 1,5 Gosaee 20 Mernee 1,0
Tabauya 4-3
—_— e e — L — B - _
ITon3oHb!
BHIBETPUMBAHKHR W
Pa3rpyarH 04 PacKpuitue
€CTECTBEHROIO K gpin be‘ MicyT Kin % TpelHH AG, MM
HAaOpaAXensoro
COCTONHHUA
__ L : . _ —— — -
A | Menee 0,8 GoJsee 10 Gonee 3 GoJee 5
B | 08—-09 5—10 31 1—5
B ! 09—10 1-5 1—-0,5 r 0,56—1.,0
I’ | 1,0 Menee 1,0 MeHee (.5 0,1—0,5

Has camoit o6Luell OLEHKH COCTOSIHHS H HEKOTOPbIX XapaKTepH-
CTHK CBOWHCTB CKaJbHbiX MaccHBOB (06e3 nmoapa3jesieBdss Ha IeHeTH-
1€CKME THNBI MOPOA) MOXKHO BOCHOJNb30OBATHCS AAaHHBIMH Tabda. 4-2—
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4-4. B rabn. 4-4 ucnosnb3oBanbl pexomenpaunn A, M. CaBHua ¢

A. J1. MuxannoBa [66]}.

KaaccHHKAUHR MACCHBOB CKAJMbLHBLIX NOPOR MO TPEUNIRHOBATOCTH
(no CHull 2.02.02-85 ¢

— el Sy

]
C Moanynt O6nes 6GAOKROB
Telleélb TPelULHHOBATOCTH | TPEIHHOB A TOCTH VL
NOpoA, M_, /M » A

i
Oueny canaboTpeuriionaToie menee 1,5 THICSUH
CaaborpenuiioBarbie ! }1,6—5 | COTHH !
CpenHeTpeilHHOBaThIe 5—10 JEeCATKH — COTHH
CHAbHOTPEIHHORBAThIC 10— 30 e IHHHIbL
OueHb CHAbHOTPELINHOBATHIE 6oaee 30 MeHee |

[IlpuMeuvuayue OTHOCHTENbHBIE 3HAUECHHA  aedOpPMHPYEMOCTH, TMNDPOYHOCTH H

CKOJOCTH BOJH padbi AAA CYXHX H BOJAOHACLIUCHHBIX nopoa (HeMep3abix}, £

0 max ‘an{ maxr»

zf_grgll
30 -
P

Zér i ¢ } 4 _'T"—"[
: { | 2 /’—F’—:—r
224 & e
7 /- ®
/’tg' 4 e &

Oe j
44‘ - o[/ e o —t 107//
op L H= o Ly
/ 5—"""""‘—"—— 4
06 =19 >3
" | o
42 £

£ 10 W 0 W W 0150 0 0 0 200
K0 W W W S0 T 0 M0 20 Wafm

Puc 4-11. [lpubmpkendas cpasb kosdpduunerra casura {g
c MoayaeM jpedopmaudn £y u  koadbdHiHEHTOM  oTnopa

Ko B Maccusax CKaJbHBIX 1f MNOJAyCKalbHBIX MNopod (no
0. A. dummany)

[ — tg llanzTnp/(T B ONblTaX Ha CADBHI OGeTOHHWLIX wwraMnos (/) H

neawxkon (2), ff — tga pacyeTHnie, NpHHATLIe B paboudHX uepTekax

naorr [T9C., 3 — Caano Illywenckoli, 4 — Harny: 5 — TOKTOryan-

cKaft, 6 — Ycrs-Haumckofi; 7 — KOHCTAHTHHOBCKON; & — AHAHMXAHCKO,

9 — pumaennb, 10 — Muartauuckol, [f-— Hurypekott: I, IV, V — co-

OTBETCTBEHHO MAaKCHMAalbHble CpelHHe M MHHHMAJbHBIE DPACYCTHBIE

3HAYeHua g qp adas crtapuu TOO no xaaccuPHKALKU OCHOBAHKA 0NIG-
THH npH g = 2,0 MIla,

C uenbio NpeRBapHTEAbHON OUEHKH HHKEHEPHO-TEONOrHYECKOl]
MPHTOAHOCTH CKaJIbHOTO MACCHBAa KaK OCHOBAHHS MJH CPeAbl pas-
MELIEHHs COOPYXKEHHS H CPAaBHUTEJNBHOH XapPaKTEPHCTHKH KOHKYPH-
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pyIOIIHX CTBOPOB HA pAaHHHX CTaAHAX H3bICKAHHH MOXKHO BOCHOJIb-
sopaTbca kJaccHuKauueit 3. Bensasckoro u K. Oppa [82] (ra6b..

H OTHOCHTEJNBLHBIM XapaKTepucTHKaM CBOHCTB

ZONONHEHNUSIMH)

Tabauya 4-4

OTHOCHTeNbHASA
TMoxkazaTens OTHOCHTeAblIAR OrtHocHIeaLRAA
K, % kawecTBa ropo- | AchopMupyemocts NPOYHOCTD CKOPOCTS
ﬂ ael RQD, % Eo/Ey max> Yo Rew/Re maxr o yur;?g:}:a:ﬂﬂbﬂ
veHee 0.5 80— 100 70—100 70—100 95—100
0,56—1,0 70—90 50—70 4070 85—95
1,0—1.5 50—75 25—50 18—45 00 —85
),6—2,5 25—00) 10—25 7—18 48—65
|
6ollee 2.5 0-—25 3—10 | 2—7 33—48
U, max —— CPE/lIEMAKCHMasbHbie 3HAUEHMS, TNONydYeHlble HAa MOHOAHTHHLIX 06pasllax cooOT-
Be1CTBYIOULEr0 COCTOSIHHA (CyxXoro, BOAOHACBIUIEHHOTO),
Tabauya 4-5

Kanaccudukauus cKaJbHLIX MAcCCHBOB KaK OCHOBaHH# HMAM cpeabl Da3MenjeHus
HIKEHEDHOTO COOPYKEHHA N0 CYMMe HHMKEHEPHO-TEOJOTHYeCKHX XapaKTepHCTHK
(no 3. beussckomy u K. Oppy [82))

Cymma 6anaon
(b;+b,+b3- Bi+bs+by) | 100—81 | 80--61 60-—41 40-—-21 | Menee 20
no tabxa. 4-6a—4-o¢
| b s
,CTponTtensiioe KauecTno, | Ovens |Xopomee| VYnop- |Cnaboe | Oueds
MaCCHBA xopoluee NeTBODY- | naoxoe
TeAbHOe
Cpeatee Eyo/Eg max, % 75 40 20 15 Menee 12

Tabauya 4-5a
baaast (b;) 3a opneHTaNHIO TPEIHH H TEKTOHUUECKHX Ha