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NPEAUCIHOBHE

TIpoekTHpOBaHHE H CTPOHTENLCTBO KPYNHEIX HHXKEHEPHLIX COOPY-
JeHHH, B TOM UHCJe THAPOTEXHHYECKHX (SHepreTHYeCcKoro, TpaHc-
TMOPTHOrO, BOJAOXO3AMCTBEHHOr0O W HPPHTALHOHHOIO Ha3HayeHHs),
0cO6eHHO B TOpPHBIX PadoHax C NOBLIIUEHHON ceficCMHYECKOH AKTHB-
HOCTBIO H CJIOXHBIM Te0JIOTHYECKHM CTpPOEHHeM, TpebyioT HameX-
HOTO HHXEHEePHO-TeOJIOTHYECKOro OOGOCHOBAHHS TIPOEKTHBIX pellie-
HUH, O0as3upylolluxcss Ha pacueTax TMPOYHOCTH U YCTOHYUMBOCTH
CHCTEMBI COOpYXKeHHe — ocHoBaHHMe. [l mpoBefeHHs pacueToB HJH
(hH3HYECKOr0 MOJETHPOBAHHS 3THX CHCTEM HeoBXOAHMAa HHXKEHEPHO-
reojioriyeckasi cxeMa (Mo/esb) OCHOBaHHsA, cojepxKalas HHGOP-
MalHIo 0 CTPYKTYpe MaccHBa (reOCTPYKTYpHAs MOHeNb) H (PH3UKO-
MexaHHYEeCKHX CBOHCTBax cpeanl (MOgesH CBOHCTB) C COOTBETCTBYIO-
mefl AJst pacueTOB H IKCMEPHMEHTOB CTENEeHBIO YNpPOHIeHHs (cxe-
MaTH3aUuHH), HO 0e3 HapylLieHHs NPHHUHNHAJbHHX OcobeHHOoCTeH
cpensl.

leocTpyxTypHasi MOZeNb OCHOBAHHS OTPaXKaeT COCTaB, CTPYK-
Typy u cocrosHue MmaccuBa. [To ¢dopme oHa npeacrasiasier cofofl
CHCTEeMY paspesoB H KapT, Ha KOTOPHIX BBIAEJEHH KOHTYpDHl KBasu-
OHOPOAHBIX HHXKEHEPHO-TeOJIOTHUECKHX 3JIEMEHTOB. [eocTpyxTyp-
Has MOJeJb COCTaB/sieTCa Ha OCHOBE Pe3yJ/bTaTOB HHXKeHepHO-Teo-
JIOTHUECKUX H3bICKAHUH H HCCAeNOBAHUN CKaNbHBIX MAaCCHBOB KOMII-
JIEKCOM METOJOB: T'e0JIOrO-cheMOuHbiX, reoH3HUecKHX, TOPHO-6ypo-
BLIX, MOJEBbIX KW Jab6opaTOPHLIX HCCAEAOBAHHH cOCTaBa U CBOHCTB
nmopoA. [IlpeacrasisieTcs, YTO B MNpPOrpaMMe WHXeHepHO-reQJIOrH-
YeCKHX H3blCKaHiA HeoBXOAUMO NpelycMaTpHBATh lefeHanpaBJeH-
Hble MeOCTPYKTYPHbIE HCCNEA0BAHUS A/l YYACTKOB OCHOBHLIX COOPY-
>KeHHH, obecnedynBalolliHe cOCTaBaeHHe ¢ TpebyeMoH ReTajbHOCTHIO
pacueTHLIX CXeM H MOJAeJiell CHCTeM OCHOBaHHE — COOPYXKeHHe.

B Hacrosniee BpeMs o6UleNnpH3HAHO, YTO JIOO0H CKaNbHBI Mac-
CHB KaK OCHOBaHHe HHIKEHepHoro coopyxenus (6yAyduH paculeHeH-
HbIM HapyIIEHHAMH CIIOIIHOCTH PAa3HOro reHe3uca, B TOM UHCIHe
9K30TeHHBIMH TPEIIVHAMHE BHIBETPHBAHHUSI M Pa3rpy3Ku) — B obieM
clyuae NHCKpPeTHas, HEOJHOPOAHAs H aHH3OTPOMHAS CPela 30Hajb-
no-610uHoro crpoenus. Konuenuusi o 30HaabHO-6JOYHOM CTPOEHHH
CKaJbHbIX MAacCCHBOB paspabaThiBajach OBHHM H3 cTapefiulux
HHXeHepoB-TreoJioroR Haweit crpanbl A. M. T'ypeeBniM, HauHHas
¢ mectupecathx ropos [18—22]. IMTox ero pykOBOACTBOM CO3MaHbt
reOCTPYKTYpHble Mojesd ocHoBaHui: Kacce6ekofi (Tynuc), TokTo-
rynncko, KpacHosipcko#, Hurypckoii, Casno-Iliymencko#t, Moru-
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nes-ITononbckoit, Hypekckoit TDC, Crprifickoro ruapoysna H Ap.
[TopaBasitollass 4acTb 3THX pa3paboToK B BHAe (OHAOBLIX Mare-
pHaJIOB HCMOJIb30BaNach AJISi PacyeTOB M 3SKCMEPHMEHTAJBLHOTO
MOJIeTHPOBaHusl, B YACTHOCTH, HA YHHKAJbHOH GOJbILOH reoMexaHu-
YyecKOH MOMENH CKaJbHOrO OCHOBAHHsI apouyHo# mMIoTHHE MHurypu
'3C s macwrabe 1:150. DTa Momesnb, CO3ZaKHas M HCCJIeA0BaH-
Has o BHUWTle kaux. texH. nayk AnrtonossiM C. C. Ha reocTpyk-
typHofi ocuoBe (A. M. T'ypees, M. C. Bpion), 6bla cioKeHa M3
NpAMOYroJIbHBIX H TPEeYroJbHBIX NPH3MaTHUYECKHX ONOKOB HBeHal-
1aTH THOOPa3MepoOB, UMCJI0 KOTOpHIX mnpeBoitano 300 Tbicsu.
Oanaxo sce 3tu paspaborkun BHHWHIa no meronske reocTpykryp-
HOTO MOJEJHPOBAaHUS 10 HACTOSIIEro BpeMeHH He OblaH 060OLIEHbI
¥ H3JaHb B BHAE HOPMAaTHBHO-METOIHYECKOTO AOKYMeHTA.

B nocaenune roant Bo BHHUHIe 6minu paspaboransl MOAENH
OCHOBaHHIl M BHINOJHEHBl MOJENbHBIE HCCeN0BAHHST HAaAeXHOCTH
CHCTEM OCHOBaHHE — COODYKeHHe IJisi BaXKHeHHINX OTeYeCTBEHHbLIX
ruapoysnon, B ToM uucie: Poryuckoro, KoswsiMckoro, Bypeitckoro,
Boryuauckoro, Teasmamckoro u ap. (B. C. BnaauMmupckuii,
H. M. Kapnos, A. A. Hukutun u np.). O HeKOTOpHX M3 HHX CKa-
3aHo B [lpuaoxenun 6 Hacrosiieii MeTOLHKH.

[Mapannensno ¢ paGoramu BHHUMIa uHKeHepHO-reosioruyeckoe
MOLeJIHPOBaHIle CKaJbHBIX MAacCHBOB Pa3BHBaJOCh APYTFHMHM HCCJe-
nosatenssmu B Hawe#l crpane (A. A. Bapra, B. B. Kasxun,
A. B. Koanuko, A. T. Jsikowun, JI. C. Mupownukosa, H. @. Ho-
BukoB, M. A. Tuporos, M. B. Pau, C. B. ¥xoB, C. H. Uepuniwmen
u ap.) u 3a pyGexom (JI. Mwanep, @. ITaxep, Hx. Cruuy,
Y. Kpambelin u ®. I'pefi6uan u ap.).

Hacrosimmas MeToxuka moaroroBieHa B nab6OpaTOPHH HHIKEHep-
HO# reosorud u reokpuonoruy A, M. T'ypeenuim, O. K. BopoHKOBEIM,
M. C. Bpionom, B. C. BraguMupckum.

Hayunoe pepaktupopatue sbinoaneno J. II. CaneruHuiM u
H. ®. KpusoHoroBsoii.

[Tpu cocrapsieHut MeToanKH OblM YYTCHBI 3aMeUaHHs W Tpef-
JoxeHus psana opranusauuéi: [uaporpoekta um. C. 1. JKyka,
JITTY, Jlewruapomnpoekra, a tak¥e crneunaaucros BHHUUT um.
B. E. Beneneesa. Astophl Gnarogapsar A. A. Bapry, H. M. Kapnosa,
H. ®. Kpusonorosy, A. Il. Murpodanosa, HW. A. Tluporosa,
JI. 1. Canernua, cnoco6CTBOBABWIHX CBOMMH COBETAMH H TIOMOIULIO
BBLITIOJIHEHHIO NaHHOH paGoTH,

3ameyaHus u noXxesaauus npocs6a HanpasasaTs B aapec BHUUT
uM. B. E. Beneneena — 195220, Jleuuurpan, I'xarckaa yuia., 21,
JabopaTopHsl HHXXEHepHOH reoJIOTHH H TE€OKPHOJOTHH.



MeroaHKa cocTaBieHHSA

?:J;Téﬁfﬁf BHO reoCTPYKTYPHBIX cxem (Mopeneii) 1 55-90

OBati X *

saextpudrkauns CCCP CKa/bHBIX MACCHBOB B OCHOBaHHA BOUHT
THAPOCOOPYHEHHH

1. OBUIHE NOJIOXEHHI

1.1. Hacrosmeit Metoguko# uenecoo6pasHo pyKOBOACTBOBATHLCSA
Npy CoCTaBJeHHH reocTpyKTypHEX MoAenelt (TCM) ckaabHBx Mac-
CHBOB KaK OCHOBH [/l NMOCTPOEHHs YaCTHBIX (CMelHasH3HpOBaH-
HbIX) MopmesneH ux (QU3HKO-MeXaHHYECKHX CBOHCTB (AedopMalHOH-
HBIX, NPOYHOCTHBIX, (PHJABTPAUHOHHHX H T. X.). Komnnekc TCM u
CleuHaJH3HPOBAHHBEIX MoJened o0pasyeT HHXKeHepHO-reoJoruye-
CKYI0 Moje/ib CKaJbHOro ocHoBaHHs (puc. 1) (no [49] c momoJiHe-

Fpynna Bcenomndameavunr godenel

Jumonoeo Lnpupciny e Jngnot e @ Hanpsincertitezn
NUNpOMPUNPCKAS INeKAIL 1 CKAR espnoy nopod cocmosttist mucuba

e ounpynmypriay modons  (1LM} /

Mudess CMAUCHIR 1 COCMIONIUS [‘\
mariufa .—
¥ o
Modemt npnpodius npoucccod l Modeau 8 umodeimbus
L muciufa ¢ coopipm ruties

reopu susecnas

[ﬂudmu chouting
] 5 5 L
3
58 = AR wl | & 82
3 x B
33 3 szl ]er |iss I |& Y Rl
4 S |a® R RN R R N R
< 3 () o <Y
Sl 2] Bl lalEL NS LSs IS ISR (& sl 1e5 | 18
SLISTISHISL PSiEbien=s 2 s Ishst1e Se) 58 LIS 3t e
3 HNREIRE st |jel sk 2 s (1389] 12 33| |8 sof |3
s8] 13) (2 sa1Et =15 1285150 Bl s |52 (82 ) (E8( (3
Al 181 i8] |8 eX| |3 |ss [E3 | 1655]1Y S5 {3l {35 (22! |s5] |8
SUIEVIEIE) 1SS )15 1RE| 158 588 158 (E)E 158188 158 | 185) |8
8 3 < < o] 12218 To8 |as] |8 % g2
< G 3 [ S 2 Ig)f& £l ] 8.2 ® Q.
s|& 18] | SAETE s (559 (<3l [BI5] | &8sl |5 |83 o |
al &t |8 33 & 221 |SEl IS 2] 1S a
x 8 Y o L8] & LS,
S IR I I || =

rpynna npuxnagusa (cnequasuiupobaunox) moldened

~

Puc, 1 TlpuuuunuanbHas cxemMa HHMXEHEPHO-TEONOrHYECKOR MOJEJNH OCHO-
BaHHA TFHAPOTEXHHYECKOrO COOPYIXKeHHS.

Buecena Bcecow3sHnbiM

opaena Tpyaosoro Kpachoro YTBepxkAeHa Cpok
3HaMeHH HAYYHO-HCCReAoBa- BHUWI um. B. E. Beneneena | srepenns

TEJbCKHM HHCTHTYTOM peuwrenyem Ne 21 1§087¢:]

HAPOTEXHHKH ot 6 HonGps 1990r. 1991 r.

uM. b E. Begeneena




HHHMH). MQTOJIHKy MOXKHO HCIIOJAb30BaTh TaKXKe: a) pH o6pa—
GOTKe, HHTeprnpeTrauudd U 0COOILEHHH MaTepHaJjoB H3bICKaHHH H
HCCJIEAOBAHHH CKaJIbHBIX U [OJNYCKAJbHBIX OCHOBAHHH IJIOTHH, TYH-
nesel, kaMep noxseMublx ['D9C u T. A.; 6) mpu cocTaB/ieHHH pac-
yeTHbIX CXeM pa6OTbI CHCTEMBl COOpYXKeHHE — OCHOBaHHE, B) IpH
pa3paGoTke NpoekTOoB (H3HYECKHX Mojeslel OCHOBaHHs (reomexa-
HHYECKHX, THAPAaBAHYECKHX, GHAbTPALHOHHBIX); I) TPH pa3paboTke
NPpOEKTOB ClIeUHaJJbHBIX BHUAOB HCCHE}lOBaHHﬁ MaccHBa: reocbnsn—
YyeCKHX, TEOMEXaHHYECKHX, OHbITHO-Q)HJIpraILHOHHHX H Ap.

[Tpumeuanna 1. OcHoBHbE [OJOKEHHA MeETOAMKH cocraBjeunst I'CM
CKaJbHbIX MAaCCHBOB B OCHOBaHHAX T[HAPOCOOPYMXKEHMH INPHMEHHMBI JJI HHXe-
1HePHO-TeOJIOTHYECKOro OBOCHOBAHHS NpPOEKTOB JHOOHLIX KPYNHBIX  HHKEHEepPHBIX
COOpYyXeHHil.

2. Ilpu nosib30BaHHH MONOMEHHAMH HacTofllleli MeTOAHKIL CJeAycT Takike
co6aionate tpebGopanus CHuIl Ha npoekTupoBaHHe OCHOBAaHMH COOPYIKEHHH
(2 02 02-85, 11-7-81), Ha uHxeHepHble uabickauus (1.02.07-87), FOCT 20522—75,
25100—82 n Rpyrix oO6LWICCOIO3HBIX H BeAOMCTBEHHLIX HOPMATHBHU-MCTOLHYE-
CKHX [AOKYMEHTOB, OTHOCSLIMXCA K BOMPOCY HHIMKEHEPHO-TeOJOTHYECKOro H3yue-
HHA CKaJIbHbIX OCHOBAHMIl COOPYKEHHH W MAacCHBOB.

3 Pic. 1 comepxur HeoGXORUMBIl fepeueHb HHIKEHCPHO-TEOJIOTHUECKHX
ACTIeKTOB H3YYEHHS CKaJbHOTO OCHOBAHMSA H MOC/EA0BATeJIbHOCTb aHaJju3a Mmare-
puanoB mu3bicKauwuil, IIpuBemennbli 3fech HaGop 4acTHBIX Mojeseil He sBJAseTcH
o0s3aTeJbHbIM BO BceX caydasx. Kak npaBusio, AJST peilleHns] OCHOBHBIX 3ajad
NPOCKTHPOBAHHA [OCTATOYHO OFPAHHYHTHCA MOJEAAMH AePOPMALHOHHBIX, MMPOY-
HOCTHBIX H GHUABTPALHOHHBIX XapaKTepHCTHK CBOMHCTB.

OcHOoBHbIE NOHATHS, NPHHATAA TEPMHUHOJOTHS,
yeaoBHbie 0603HAUEHHA M elMHHIBI U3MEPEHHS

1.2. Teocrpyxrypras modeas (I'CM) xapaxTepusyer npocr-
paHCTBEHHO® pacnpejesenHne (B TOM 4YHCJe: YCJIOBHMS 3ajleraHus,
CTPYKTYPHO-IIETPOJIOTHUECKHE OCOOEHHOCTH, CTPYKTYPHO-TEKTOHH-~
yecKHe H CTpaTHrpadHuecKHe B3aHKMOOTHOWIEHHSA) HHKEHEpHO-Treo-
JIOTHYECKHX 3JIeMEHTOB MacCHBa — OJHOPOAHBIX HJIH KBa3HOLHOPOA-
HBIX 110 CBOHM (DH3HUECKUM CBOKHCTBAM,

Hrugceneprno-eeonoeuteckuil anement (UI'D) — HexoTOpHH 06b-
€M IpyHTa OJHOT'O H TOrO K€ HOMEHKJIATYPHOro BHAA NPH BHIMNOJIHE-
HHH OQHOTO M3 YCJOBHH: |) XapakTepUCTHKM TPYHTA H3MeHSIOTCA
B npegenax MI'D HesakoHomepho; 2) cyllecTBywolias 3aKOHOMep-
HOCThL B H3MeHEeHHH XapaKTepHCTHK TaKoBa, YTO €l0 MOXHO IpeHe-
6peus (FOCT 20522—75).

B KauecTBe HiI)KEHEPHO-T€OJIOTHYECKHX 3JIeMEHTOB CKaJbHOro
OCHOBaHHUst (Ha pas3HbIX MacluTabax HM3YUYEHHS) MOrLYT BLICTYNaTh:

a) crpyxrypro-nerposozuteckue 3ou6t (CI13) u Gaoxku (CIIB)
(Kaxabiit H3 3THX 3JeMEHTOB KBAa3HOJAHOPOAEH MO COCTaBy H CTpoe-
HHIO) ;

6) uHenepHo-zeoroeudeckue 3oubi (MUT3) u Gaokn (MI'B)
(xaxablil M3 3THX 3JIeMeHTOB KBAa3HOANOPOJEH [0 cOCTaBy, CTpoe-
HHIO, COCTOSIHHIO M CBOHCTBAM MOPOJ B Maccuse);

B) gaemenraprsie nopodusie Groxu (II1B) n pasmensioulne Hx
3/eMeHTapHbie 30Hbl ocnabsenus uau Tpewuus (OI13) (kaxpbiit
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U3 3THX 3JIeMEHTOB KBa3HOAHODOAEH IO COCTaBY, CTPOEHHIO, COCTO-
SIHHIO, a HX CBOMCTBA HMIEHTHYHBHI CBOHCTBaM 00pas3lOB HeHapylleH-
HOrO CJOMKEHHS, HAXOASUIHXCA B ORMHAKOBOM HANpPAMKEHHOM COCTO-
suun ¢ 1B u D13 B maccuse).

JINTONIOr0-CTPYKTYPHBIE 3JEeMEHTH MacCHBa

Caoex — 3j1eMeHTapHasi €JAHHHIIA CJOHCTOCTH TOPHOH MOPOAHI,
JIUTOJIOTHUECKH OAHOPOReH; MolyHocTe H = (10~*+-10-2) M.

Ilpocaoid  (npocioek) — TOHKHH CJIOH, 3aKJIOUEHHHH MexXAay
OCHOBHBIMH CJIOSIMH; MOXeT IOJAPa3AC/AThCA Ha CJIOAKH; JIHTOJIOrH-
uyeckd oaHopopeH; H = (1073=-10-2) m.

Caoi — teno nnocko#t HOPMbl, OAHOPOAHOE MO JIHTOJOTHUECKHM
ocobenHoCTAM; noppasfensiercs Ha mnpocnou; H = (1072+1) m.

Il aact — reosoruyeckoe Teso MJIOCKOH (OpPMBI, MOUHOCTb KOTO-
pOro BO MHOro pa3 MeHbllle JHHEHHBIX Pa3MepoB IJIOLIaJAH ero pac-
NPOCTPAHEHHs,, a B MOAOUIBE H KPOBJIE ero Pa3BHTbI TPEUIHHBl Ha-
nnacroBaHusi. OGBIYHO JIHTOJNOMHYECKH OINHODOAEH U MOXET COCTO-
SATb H3 CJIOEB M NpOCJOeB; 610K006pa3yloOUHMH TpellHHaMH TJacT
pacunened Ha IIIB; H = (10~1=-10) M.

Ilaxer naacro8 — COBOKYMHOCTb NJIACTOB OCAAOYHHIX HJIH MeTa-
MOpdHUECKUX NApamopoj, OAHOTHIHHIX MO COCTaBY, OrpaHHUEHHBIX
pa3phiBaMH HJH NPOCHOsiMH Apyroro cocrasa; H = (1+-10) m.

ITayka CcJOMCTHIX TOPOJ ~— OTPAaHHUYEHHAs! [POCJOSAMH COBOKYII-
HOCTb OAHOPOAHBIX CJOEB, XapaKTepH3YIOUluXcs OOLIHOCTHIO (dalu-
aJbHO-JIMTOJIOTHUECKHX OpH3HakoB; H = (1=10) M.

Komnaexcet MarMaTHYeCKHX MOPOA H OPTONOPOJ — COBOKYMHOCTD
CMEHSIIOLHX APYr ApYra pa3HOBHAHOCTEH TOPOJA, CBSA3aHHBIX
OGIHOCTBIO NMPOHCXOXKAEHHS! W Pa3/HYAIOIIHXCA 10 TEKCTYPHBIM H
CTPYKTYPHBIM OCOOEHHOCTAIM; pasgeiNsioTcs Ha MaKeThl N/1acTOoB;
H= (10=10%) M.

CsuTa CNOMCTBIX HJHM PAacCIOEHHHIX MeTaMOp{HYeCKHX NOPOA —
COBOKYMHOCTb HOPOR, BHIAENSIEMEIX MO (PalHaNbHO-JHTONOTHUCCKHM
npH3HaKaM; HMeeT ueTKHe cTparturpaduueckoe u reorpaduyeckoe
HaHMEHOBAaHH;, MOXET MOADPa3fesAThCA Ha INOACBHTH HJIH MauyKH
OQHOTHITHBIX TIOPOA, PHTMBI PaszHOro Maciutafa GJIHIIOHAHOO IJIH
¢bauwesoro tuna; H = (10+=10%) M.

PaecaoennocTs TOAW, MA2MATUECKUX TIODOX H MeTaMopcHue-
CKHX OpTONOPOJ — YepeJoBaHHe B pas3pe3e pa3NHYHBEIX MO MHHe-
pasJibHOMY COCTaBY, CTPYKTYpPe, TEKCTYypPe NOPOJ, BHI3BAHHOE Pa3JiHu-
HbIMH npoueccamu Auddepenunaunn marmbl, H = (10-1+10?) u.

CaoucrocTs TONUL OCAJOUHBIX MOPOA W MeraMopduueckux nmapa-
nopoj — yepefoBaHHe B pas3pe3e CJOEB pAa3JHYHOH MOUIHOCTH,
napajeNbHBIX APYT APYTYy; Pas/HualoT: IpajallHOHHYIO, PHTMHY-
Hylo, GaHwonanyo, ¢panwmesyio u ap.; H = (1072+-1) m.

Toauwja nopod — COBOKYNMHOCTb OLHOIO HMJH HECKONbKHX TeHeTH-
YECKHX THIOB IOPOA, XapaKTEePH3YIOUHXCS HEKOTOPOH OOLIHOCTHIO
BXoAsiIMX B Hee nopox (B 4YacTHOCTH, dauHaJbHBIM €IHHCTBOM)
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HJIH XapakKTepoM HX depenoBaHus B paspese; H = (102+-10%) wm.
C npouHMM TepMHHAMH, BCTpeualouidiMHc B MeToanke, NpH Heob-
XOAHMOCTH MOXHO O3HAKOMHTbCA [0 CNPaBOYHHKAM H CJIOBAPSM
[14, 15, 70].
1.3. B Meroanke HCNONB3YIOTCS CaeAyloliHe QHU3HUECKHE BEJH-
YUHHBI:
H — Motwsocts (csios, maacTa, Nauku H Ap.), M;
X, Y, 2— KOOPAHHATH MPOCTPAHCTBA: 2 —— BEPTHKAJb-
Hbll KOMIIOHEHT; Y — FOPH3OHTa/JbHHI (32-
naj — BOCTOK); X — FOPH30HTaJ/IbHBIH (ceBep
—wr);
¢ — Halpsi)KeHHe H ero COCTaBJIsIoOLIHe: gz — Bep-
THKaJIbHASl, Of min — TOPH30HTA/IbHAA (MHHH-
MaJibHOe 3HaYeHHe), 'Or max — FOPH3OHTAJbHAS
(MakcuManbHOE 3HAUYeHHE);
Qnp — a3UMYT NpPOCTHPaAHHA, rpap;
@ — a3UMyT NajeHHs, rpan;
B — yrosn napeuus, rpan;
@ — paccTosiHHe (war) MexXAy IapajeNbHBIMA
TpellHHAMH OJHON CHCTEMBH, CM, M;
Ad — wippyuHa pacKpHTHS TPEILHHB, MM, CM;
L — pnupa Tpemuns, cM, M;
AL — pnuHa «MocTHKOB» (LeNHKOB) MeXAy KOH-
UaMy MapaJJelbHBIX H KYJHCHBIX TPellHH, M;
Ga — «yroJi BCTpeuu» (Yrol MeXy HalpaBJieHHeM
paspesa u TpPOCTHPAHHEM CHCTEMBl TPeUlKH),
rpan;
V — o6bem 610ka, M3
F — nnomans, M%
Krn — koshdbuliHenT TPeUIMHHON NOPHCTOCTH (my-
CTOTHOCTH), TJowanHoH, %;
n — o6was mopucroctb, %;
Nuuy — TOPHCTOCTb MHHepaJioB, %;
Naakp — MOPHCTOCTHL 3akphitast, %;
Nlorkp — MOPHCTOCTb OTKpHITasA, coobumaromtascs, %;
a* ~— yroJ Hak/JOHAa BLICTYIIOB HEPOBHOCTEH CTeHOK
TPeLLHHH], Ipaj;
! — nnuHa BOMHBI (paccTOsIHHE MEXAY COCEeAHHMH
BEICTYNaMH) HEPOBHOCTEN CTEHOK TpeliHHH,
CM, M;
h — BHICOT@ BHICTYNIOB HEPOBHOCTEil, MM, CM;
& — dpaxkuuonHbiil cocras 6aokos (JI1IB), %;
djo— puamerp OJIIB no KpHuBOi 006ecneyeHHOCTH
npu BepostHocty P = 10%, am, M;
dgo— 1o xe npu P =60 %, am, M;
Ky = dgo/d o — K03 HUHEHT HEOLHOPOMXHOCTH ()PAKLHOHHOrO
cocrasa JIIb;
W — pnaxnocts mopoau (BecoBas), %;



v — obbeMHuIl Bec nopoasl, H/m8;
Ouun — HCTHHHASA IJIOTHOCTb (MHHEpaJibHAaf) MOPOARHI,
Kr/m3;
6 — IJIOTHOCTb MOPOABI, Kr/m3;
dc — MJIOTHOCTb CyXOH NOPOAH], Kr/M3;
Koaus — CTeneHb BBIBETPENOCTH (OTHOLIEHHE IJIOTHO-
CTH BBIBETPEJIOH H HEBbIBETPEJIOH NMOPOA);
Ks — ko3 pHuHeHT BoAoOHACHILIEHHA NOPOAbl, %)
Kp — k03¢ uIHeHT pasMoKaHus (pasMAr4yaeMoCTH)
nopoasl, %;
Ko — xosddulUuedT QuabTpaunn, M/CyT;
g — yJeJbHOE BOJAONOIJIOLLEHHE, JI/MHH;

Rex, Rex, Rp, Rusc — BpeMeHHOE CONPOTHBJIEHHE TNOPOA COOTBETCT-
BEHHO: CXaTHIO, CKaJIbIBAHHIO, PacTAXeHHIO,
uaruby, Mlla;

E — moayap ynpyroctu mnopoabl: E.— crathue-
ckut, Ex— nunamudeckuii, MIla;

Eg — cratnuecku#t Moaynp oOuleft Aedopmaluy,
MIla;

Ko — craruyeckuii koa¢p¢duunent ornopa, MIla/m;

p — Kospduunenr I[lyaccoHa: pc— craTHUeCKHH,
g — AHHAMHYECKHH,

¢ — yroJ BHYTpPEHHEro TpeHHA MOpoJA, rpan;

C — cuennenne nopon, Mlla;

Up, Us — CKOPOCTb pacnpocTpaHeHHs nponoJbHoit (P)
H nonepeyHo# (S) BoOJH, KM/c;

RQD — orHouleHHe ofulefi AJMHBI COXPAHHHX KYCKOB
KepHa AJuHHOH OoJsee 10 cM kX anuHe npoly-
pPEHHOr0 HHTepBaJa B CKBaxuue, Y;

P = pgy/ps — OTHOCHTEJILHOE 3JIEKTPHUECKOE CONPOTHBJIEHHE
NOPOAH, TJe Psg— YAEJbHOE 3JEKTpHYecKoe
CONpPOTHBJIEHHE BOJAOHACHIIIEHHOH  NOPOAHI,
ps — TO 2Ke BoAbl, OM:M.

1.4. TeocTpyKTypHEle cXeMbl (MOAENH) CKaJbHHIX MAaCCHBOB
NOJI2KHBL COCTaBJIAITHCA Ha OCHOBE aHajH3a H 000CLUEHHA pe3ytib-
TATOB HHXXEHEePHO-TeOJIOTHYECKHX H3hICKAHHH H HCCJEN0BaHHH,
BKJIOYAIOLIHX KOMIIJIEKC T€O0JIOrO-CheMOYHHX H TOPHO-6YPOBHIX
pa6bor, reoH3HUECKHX, THAPOTEONIOTHUECKHX H [EOMEeXaHHUYECKHX
uccaenoBaHuil (noJeBHIX H Ja60PaTOPHHX).

TepMHHH «cxeMa» U «MOJeJb» HMeloT O/H3KOe CMBICJI0BOE 3Ha-
yeHHe (KakK urtoroBas (opma 0O00O0LIEHHS MaTepHaJOB H3LICKAHHH
¥ HCCJENOBAHHH Ha pPa3HEIX 3Tanax IPOEKTHPOBAHHA), HO pasHbie
OTTEHKH [OCTOBepHOCTH. Ha HauasnbHOH CTaiMH H3yyeHHS MacCHBa
(npeanpoexTHAas NOKyMEHTAlHA: CXeMa HCIOJNb30BaHHA PEKH U
TeXHUKO-3KOHOMHueckoe ob6ocHoBaHue TOO) npeanoyTHTENLHO
ynorpef/eHHe TepMHHa «CXeMa», a Ha CTajusix «mpoekTa (pao-
Yero [1poekTa)» u «pabouel AOKYMEHTAUHH» — TEPMHHa «MO[e/b>.
ITpu paccMoTpeHHH METOAHYECKHX BOMNPOCOB CXEeMaTH3aUHH AOMY-
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CTHMO ynorpelJ/ieHlle TEDMUHOB <«CXeMa» H <«MOJeJ/b» KaK CHHO-
HHMOB.

1.5. T'eocTpykTypHble MOAEJH LOJKHB KaYECTBEHHO U KOJMHYECT-
BEHHO XapakTepu3oBaTb OCOOEHHOCTH T€O0JIOTHUECKOr0 CTPOEHHS H
rOpHYIO FeOMETPHIO CKaJbHOrO MaccHBa AJA ofeclieueHHs BO3MOXK-
HOCTH CHCTEMAaTH3HPOBATb pe3y/bTaThl IOJEBLIX H J1a00paTOPHbIX
Hec/ed0BaHHA CBOHCTB HOPOA H  pacnpoCTPaHuTb HOPMaTHBHBIE
(pacueTHble) 3HaueHHsl nokasaTeJsedl 3THX CBOHCTB Ha ero obbem-
Hble 3JieMeHTbl, KBa3HOAHOPOJAHbLIE [0 COCTaBY, CTPOEHHIO H COCTO-
sunio. Takum oGpasom, I'CM jposKHa CJAOYXHTb OCHOBOH Ans
COCTaBJeHHsl  CMNeUHaJH3HPOBAHHBIX  MojeJleH  XapaKTepHCTHK
coficts. [loapo6uocts 'CM posxkHa ObiTh BbilUe, ueM ChHelHaJH-
3HPOBAaHHBLIX Mojlejell CBOHICTB, U He BCsi HH(OpMauHs, COAeprKa-
wascst 8 [CM, ucnosb3dyercs B fajbHellleM B ClelHaJH3HpPOBaH-
HBIX MOAeJsAX (HanpiiMep, cTparHrpa@HuyecKHe H JHTOJOr@-NETpO-
Joruueckiie ocoGeHHOcTH). TeM He MeHee 3Ta «H3JHWHAA», bojec
nogpobuas HHQopMauusi HeoO6X0AHMA H CJAYXKHT 0GOCHOBBIBAIOLLHM
MaTepuaJjom aast seijgenenus M.

B ¢Bsi3au ¢ Tem, 4TO pasHble CBOHCTBA MAacCHBA KOHTDPOJIHPYIOTCS
pasJIiHYHbIMH HabopaMHi TeoJIOTHYECKHX [apaMeTpPoB C pa3/HYHOH
IIKaMoft KX OTHOCHTENbHOH 3HAYHUMOCTH, CXeMbl (Mojesnu) IO
Je(OpMaLUOLIIbIM, NPOYHOCTHBLIM, GHIALTPAUHOHHBIM H  APYTHM
CBOCTBAM CYLIECTBEHHO OTJIHYAIOTCst APYT OT Apyra (110 xougHry-
palHil KBa3HOAHODOAHBIX 3JIEMEHTOB), HECMOTPS Ha TO 4TO B CBOeil
ocHoBe OHH HMeloT eaunyio I'CM.

1.6. ®opMol npencraB/ieHHsT reoCTPYKTYPHOH MoJe/id MacCHBa
SIBJSIETCA KOMILJIEKT HLOKyMeHTalMH: MacuitaCHble KapThl, pa3pesnl
Il Cpe3bl MacCHBa, a TaKXe BCIOMOraTe/bHbIH, TIpadHUeCKHA W
TaGJHYHbI MaTepuasa. B uactHoctH, ['CM posxua BKJAOYATH
B cebs:

a) cBOAHBI JUTOJNOrO-cTpaTHrpadHueckuil paspe3 (KOJOHKA
B Macwrabe |:50—1:100), Ha oCHOBe KOTODOrO MOCJOHHO CHCTe-
MaTH3HpYyOTCT U 00600uialoTest XapaKTepUCTHKH TPeUlHOBATOCTH,
OJIOUHOCTH H (PHIHKO-MeXaHHYeCKHX CBOMHCTB;

6) BepTHKaJbHble  TreoJOrHyeckHe  paspesbl,  [OCTPOeHHbIe
B HeHCKa)KeHHOM Macwrabe, MO XapakTepHbIM H HYXHBIM 1J
NPOEKTHBIX pacyeTos ceyeHHsM MacciBa. Ha paspesax nokassiBaior
KOHTYpPBl KBa3HOAHOPOANBIX CTPYKTYPHO-HETPOJOrHYECKHX, CTPYK-
TYPHO-TEKTOHHYECKHX H HHXKEHEDPHO-Te0JIOTHUECKHX 3JIGMEHTOB Mac-
ClIBA, 2 TaK)Ke CpeAHHe 3HAYeHHs II AHANa30H HM3MeHCHHs napa-
MeTpOB TPELIHHOBATOCTH, OJOYHOCTH H XapaKTepHCTHK CBOMCTB.
MuHiMaabHOE YHCJAO PAa3HOOPHEHTHPOBAHHBIX paspe3oB 6: Tpu—
BAOJb pekH (JieBblii U nmpaBLli Oepera, pyc/io) H TpH MONEPEUHHKa.
MenarteabHo coBnajcHue pa3pe3oB ¢ reoH3HYECKUMH JIHHHAMH
pa3BeaKH,

B) KapThl-cpe3bl Ha pa3HbiX OTMeTKax, COoAepKalliie KOHTYpH
CTPYKTYPHO-T@OJIOTHYECKHX 3JIEMEHTOB, CpeaHHe 3HAYCHUS Tapa-
MeTPOB TPEUIHHOBATOCTH, OJAOUHOCTH H XAPAKTEPUCTHK CBOHCTB;
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r) NOSICHHTEJbHYIO 3alHCKy, BKJIOUAIlYI0 Tabauus, rpadu-
YeCKHH MaTepuas u OOILYIO OUEHKY CTPYKTYPHO-NIETPOJOTHYECKHX
H CTPYKTYPHO-TEKTOHHYECKHX OCOOeHHOCTeH OCHOBAHHS C BblgeJe-
HHEM TeX M3 HHX, KOTOPbie MOryT BbI3BAThb OCJIOXKHEHHS Npu CTPOH-
TEJNbCTBE H 3KCIJyaTalHH COOPYXEHHs H NO3TOMY TpebyioT cleuu-
aJIbHOTO H3YYEHHL.

1.7. OtobpaxeHHe CTPYKTYPHO-T€OJIOTHYECKUX 3JEMEHTOB Ha
paspe3ax H KapTrax-Cpe3ax NO3BOJsieT HarJsaAHO (KauyecTBeHHO, 0e3
UHCJIEHHBIX OLEHOK) XapaKTepH30BaTb HEOJHOPOAHOCTH, AaHH30-
TPONHOCTb H AHCKPETHOCTb MaccHBa (rabu. 1).

Tabauya 1
Kaaccuduxkauns nopoan ¥ MaccHBOB MO OAHOPOAHOCTH H
nsorponsocry (no Il. H. Ianokosy ¢ pononneHusmu)
HO&);}&[’:{BEHH Onnopoatne HeopHopoaHbie H RHCKpPeTHLIE

Msotponibte | XapakTepUCTHKH CBOfCIB Nopo- | XapaKTepHCTHKH CBOICTE NOPOA
Al He 3aBHCAT OT HaNpaBjeis | He 32aBUCAT OT HANpPaB/eHUS,

H KOOpAHKHAT rouxH onpodoBa- HO 34BHCAT OT KOOPAHHAT TOYKH
HHs olipo6oBanus
Anuzorpon- XapaKTepHCTHKH CBOHCTB NOPOA | XapaKTEPHCTHKH CBONCTB 110POA
Hble 3aBHCHAT OT HaNpaBJeHHH, HO 3aBHCAT OT HANpaBJIeHHA H
B M060OM 3ajJaHHOM HampasJe- KOOpAHHAT TOYKK onpoboBaHuA

HHH OCTaIOTCA HEeH3MEHHbIMh

* Huckpetnasi cpefa — HEORHOPOAHAS, C DPE3KUMH HIMEHEHHAMH XapaKTEPHCTHK CBONCTB
B COCeAHHX CTPYKTYPHBIX 3/€MEeHTaX, B YaCTHOCTH, CNOXKeHHAd H3 OTAelbHOcTeH, HE CBA-
3aHHBIX MeXAY cOo60H 3HayHUTeJbHbIMH cHJAaMu cuoefdenus. CuensieHHe OTAEALHOCTER Ha
OA¥H-]BA NOPAAKA MeHbIIE CUeNJeHHA TOH »Ke MNOPOAB B MOHOAMTHOM oOO6pa3sue, I[Ipumepi+
JHCKPETHBIX cpef, — 3epHHCTasA W GlouHas cpepsl. AUCKDETHOCTb Cpefnl NOC OAHOH H3 Xapak-
TEPHCTHK CBOHCTB He BCerjia CONPOBOKAAETCH AHCKPETHOCTBIO CPeAbl MO APYTHM XapakTe-
PHCTHKAM,

HeonnopoaHocTh MaccuBa B TOH HJIW HHOM CTeneHH CBsi3aHa
c akTopaMH pa3JIMYHOrO TreHe3Hca, BO3pacTa, YCJOBHSAMH 3alle-
raHus, JIHTOJIOTO-IIETPOJIOTHYECKHM COCTaBOM, CTPYKTYpPOH, TEKCTY-
pOH, CJIOHCTOCTbIO, OJIOUHOCTBIO, TPELIMHOBATOCTHIO, €CTECTBEHHBLIM
HanpaMXeHHbIM COCTOSAHHEM, 3aMOJIHUTeJNeM TPEUIHH H 10D, BHIBETPH-
BaHHEM H IDYTHMH,

KosyyecTBeHHas OLEHKAa HEOALHOPOAHOCTH MacCHBAa BLIMOJ-
HAeTCA OOBIYHO MyTeM CTAaTHCTHUECKOH 00paboTKM XapaKTePHCTHK
crpoeHust (cpeaHufi o6beM 670KOB, HX (PaKUHOHHBIH COCTAB) HJIH
cBOHCTB (ynpyrue, AedopManHOHHBIE, MPOYHOCTHEIE, PUALTPALHOH-
HBle II Ap.) Ha OCHOBe M3BeCTHBIX KPUTEPHEB [0 CpelHeKBaApaTHi-
HOMY OTKJOHEeHHIO, KO3POdHUHEHTY BapHalUHH (H3MEHYHBOCTH),
OTHOIIeHHI0 KBapTuJaell. CieiyeT uMeTb B BHAY, UTO KOJIHYECTBEH-
Hble OLleHKH HEOMHOPOAHOCTH MACCHBA [0 Pa3HBIM XapaKTEPHCTH-
KaM CTPOEHHMS M CBONCTB MOTYT He COBNAAaTh, NOCKOJbLKY BJIHSIHHE
HEOJHOPOAHOCTH Ha Ka)KAYIO H3 3THX XapaKTePHUCTHK pasJ/H4HO.
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[TpumeHeHHeM METOAOB HHXKXEHEPHOH CEHCMHKH B LUHPOKOM jHala-
30He 4acToT (OT eAHHHI repl 10 COTeH KHJIOrepl) MOXKHO OUEHHTb
HEOAHODOAHOCTh MAacCHBA Ha pa3Hbix 06a3ax H BBLIAEJIHTb Xapakrep-
Hble AJIsi Hero pasMephbl HeoaHopojHocteil [44, 67].

3aBHCHMOCTb XapAKTePHCTHK CTPOEHHSI OT pa3mMepoB 00JacTu
onpoboBaHua (MacwTabHbIE 3¢ deKT) BBHYXAaeT NpPH OLeHKe
HEOLHOPOAHOCTH MaCcCHBA KaK OCHOBaHHs (HJH cpefibl pa3MelieHHs)
HHXXEHEeDHOrOo COODYKEeHHs aKUeHTHPOBaTh BHHMMAaHHE Ha 3JieMeH-
TaX HEOAHOPOAHOCTH, COH3MEPHUMBIX C KOHCTPYKTHBHBIMH WJIH TeX-
HOJIOrHYECKHMH 3JIeMEHTaMH COOpYXKeHHH (cexuuit, 6/J0KoB 6eTo-
HHpOBaHHs H T. A.), T. e. 6a3ax nopsinika 5—10 M u Goaee.

[eosiorHueckoil IpHUYNHOMA AHH3OTPONHH MACCHBA ABJsIETCS YIO-
pstaovyeHHass (OpHEHTHPOBAHHAsi) HEOLHOPOAHOCTb ero CTPYyKTyp-
HBIX 3J1eMeHTOB, CBsI3aHHaA ¢ npeof/ajaiolliM HalpaBJeHHEM Tpe-
U(HHOBATOCTH, CO CJOHCTOCTBIO H CJAaHUEBATOCTbIO TNopoX. AHHu30-
TPONMIO MACCHBA HJH €ro yacTed OOGbIYHO OUEHHBAKT KO3P(HIIHEH-
ToM aHH30TPONUH Ka = Xmax/Xmin, TAe Xmax, Xmin — COOTBETCTBEH-~
HO Gosbluasi M MaJjiaf INOoJyoch 3JJHICA AaHU30TPONHH KaXKAOH
XapaKTepHCTHKH CTPOEHHA HJAH cBoHcTB. 3HauyeHHe K, OLHOro M
TOrO e 3JieMeHTa MAaCCHBa, BLIYHCJCHHOE MO Pa3HbIM XapakTepH-
CTHKaM CBOHCTB, MoxeT oTJHuaTbcsi. Kpome toro, K, 3aBHCHT OT
pa3mepoB 006s1acTH Onpo0OBaHHS MaccHBa.

Jns KonHYecTBEHHOM OLLEHKH aHM30TPONHH MacCHBOB HauboJiee
IlepCreKTHBHbl reo(pH3HyecKHe MeTOLbl, B YaCTHOCTH, CeHCMHYeCKHe
[44, 63, 67].

[1pu npoexkTHpoBaHHII T'HAPOTEXHHUECKHX COOPYXKEHHH OCHOBAa-
HHE MOMHO CYHTaThb U3OTPONHHIM Mo AedOPMHPYEMOCTH H NpPOYHO-
cTH, ecyqn 3HaueHHe Ky < 1,6 (CHull 2.02.02-85). D10 npumepHo
coorBetcTByeT Ka(vp) < 1,22 (mo cKOpoOCTH pacmpocTpaHeHHst TpO-
[LOJNbHON BOJIHBI) B HEBOJLOHACHIIEHHOM MacCCHBe.

1.8. T'eocTpykTypHHe cxeMbl (MOAeNH) CKaJbHHX MAacCCHBOB
[OJUKHBL COCTABJISITbCSI HAa KaMKJAOM 3Tane NPOeKTHPOBaHHs C Hapa-
craoueil noApoGHOCTLI0O H OGOCHOBAHHOCTLIO B COOTBETCTBHH C pe-
KOMeHAyeMbIM MaciuTaboM uyepTexeifi:

a) ucxopHas cxema macwraba 1:25000—1:10000 (nmpeampo-
eKTHas JOKyMeHTallHsl, CXeMa HCI0JIb30BaHHS peKH);

6) npexBaputenbHas cxema Macwraba 1:10000—1:1000
(npeanpoekTHas AokymeHntauus, T2O);

B) ocHOBHas Mojaeab Macuita6a 1:1000—1:500 (npoexr);

r) yTouneHHas wmogejnr Mmacwraba 1:1000—1:500 (pabouas
JIOKYMeHTalu);

1) pacueTHbie MOAENH CKJOHOB, OTKOCOB H Jp. Macuiraba
1:500—1:200 u xpynHee (pelleHHe KOHKPETHBHIX 3ajay CTPOH-
TeJIbCTBA H 3KCIJIYaTallHH COOPYXKeHHIt).

[TpeaBapuTesnbHble CXeMbl pPeKOMEHAYeTcsi COCTaBJATb B OCHOB-
HOM Ha MaTepHalle reojoro-CbeMOYHbIX H reodH3HyeckKHx paboT
(B ycsioBHsiXx orpaHHuensoro o6beMma OypeHus). Ha ocnoBe 3THX
cxeM paspabaTbiBaercs nporpamMma AajibHEHIIHX H3BICKAHHH € MpH-
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MeHeHHeM Bcero kKoMmjekca pabor coraacHo mn. 1.4. Tlocrpoenue
TeOCTPYKTYPHHIX MojeJiei Ha BCeX 3Tanax NpoeKTHPOBaHHA Oa3u-
pyeTcsl Ha MaTepHaJax KOMIJIEKCAa HHMKEeHEePHO-reoJIOrHuecKHX H3hbi-
CKaHHH, OCHOBHBIMH 3aJ4aYaMH KOTODHIX IO-TIpEXHEMY OCTaloTCsH:
COCTaBJICHHe HHXKeHepHO-reoJIOTHUECKOfl KapThl H pa3pesoB, OlleHKa
CBOACTB M COCTOSIHHA MacCHBa, IIPOTHO3 B3aHMOJAEHCTBHA €ro
C COOpYXE€HHEM, COCTaBJIeHHE HHXKEHEePHO-T€OJIOTHUECKHX PEKOMEH-
pauuft mo BbIOOPY OCHOBHBIX NMPOEKTHBIX PEUWIeHHH u IP.

2. CKAJIBHBIE MACCUBBI KAK TEOMEXAHHYECKA] CPEJA

2.1. [Ipn cocTaBJeHHH TeOCTPYKTYPHEIX Moaene#l CKajbHBHIX
MAacCCHBOB cJeAyeT H3yyaTb H aHAJH3HPOBATH YCJOBHS 3aKOHOMeED-
HOrO Pa3BUTHS OCHOBHBIX OCOOEHHOCTEH HX CTPOEHHA KaK ecTecT-
BEHHO-HCTOPHUYECKHX oOpa3oBannid. OpHOBpeMeHHO HEOBXOAHMO
BHISIBJISITh M YUYHTHIBATb HHXXEHepHOe 3HaueHHe ocOOeHHOCTeH cTpoe-
HUS MAaCCHBOB KaK reOMeXaHHYeCKOH cpejbl, cayxKallleli OCHOBaHHEM
THAPOTEXHUYECKHX COOPYKeHHH, 0CO6eHHO BBICOKOHAMOPHLIX 0eToH-
HeIx maoTHH (cM. TIpunoxenus 1—35).

2.2, TIpakTHueCcKH BCe ecTecTBEHHBlE CKaJbHble MaCCHBLI Tpe-
muHOBaTH. HepaBHOMEPHOCTh Pa3BHTHS TPEUIMH B MacCHBAxX omnpe-
neJsieTcsi MHOTHMH (PakTOPpaMH, B YACTHOCTH, HEONHOPOAHOCTBIO H
AHH30TPOMHOCThIO CTPYKTYPBI, TEKCTYpPHl NOPOM, 3JEMEHTOB 3aJiera-
HHA H (H3HKO-MEXaHHYECKHX CBOHCTB JIHTOJOrO-NeTPOJOTHUECKHX
pPa3HOBHAHOCTeH MOPOJA, CJAraloUIHX pasJudHble TPOCTOH, CJIOH,
nakeTHl, KOMILJIEKCH, ToJNUH. TIpH TekToHHuecknx nedopmanusx
CJIOH M TNPOCJOH OTHOCHTEJBHO cnabbix MO NPOYHOCTH M NOBLIIIEHHO
neOPMHPpYEMEIX TIOPOA SIBJISIOTCS TNEPBHYUHBIMH 30HAMH (repBoro
poxa) MecTHOro ocnabieHus MmacciBa. Takie 30HB ¢ JHHeliHo-
NJIOCKOCTHOH (hopMOHA pasBHTHS CHOCOBCTBYIOT NMPOCKAJb3bIBAHHIO
NJIacTOB MO HaMJaCTOBaHHIO. ITO NPOCKaslb3biBaHWe HEPeaKo Tnepe-
XONHT B MeX(OopMallHOHHBIE CPBIBB, A MeCTaMH — B TEKTOHHUYECKHE
HapyIIEHHs, IPEeHMYIIeCTBEHHO COTJlacHBle CO CKJIaf4aToCThio W
COTIPOBOXKAaeMble ONEPSIOUIUMH TPemHHaMH.

2.3. B xax/moM cKaJbHOM MacCHBe TPHCYTCTBYET MPOCTPAHCT-
BeHHas HepaBHOMEpHas CeTb TEeKTOHHUECKHX Pa3pPLIBHBIX Hapyile-
HUH M TpELlHH pa3HBIX Pas3MepoB, UrpPaAOUIAX POJb 30H MeCTHOH
NEeKOHIEHTPALlHH eCTecTBeHHBIX HaNpsaXKeHWH, TMOBHINEHHS BOAO-
NMPOHHIAEMOCTH, YMEHbIIEHHS XaPAaKTEePUCTHK TPOYHOCTHEIX H Je-
thopMallHOHHBIX CBOMCTB MaCCHBaA.

Taxue 30HBI BTOPHYHOTG (BTOPOTO pola), MECTHOro ocnabieHHs
H YXYAUIEHHS CBOWCTB MAaCCHBAa XapaKTepH3yloTCs OOBIYHO JIHHEH-
HO-MIJIOCKOCTHOH (OpPMOH pa3BHTHA, a pacnoJjaraloliHecs B syesdx
3TOM ceTH OJIOKH CKaJIbHBIX T[OPOJ HMEIOT pasJHUHBIE pa3Mepdl,
dbopMy u opHeHTauuwo. Takoe, NOBCEMECTHO MPOABJLIONIEECHA B Mac-
cuBax Jn060r0 reHesuca, CoUeTaHHe CETH 30H OTHOCHTENbHOro
ocnabseHdss ¢ pacloNOoXEeHHBIMH B ee fdesx OJOKaMH MO3BOJAET
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CUHTaTb 30HaJbHO-0/10YHOE cTpoeHue (pHC. 2) xapaxTepHoil oco-
6eHHOCTLIO MacCHBA KaK reoMexaliMueckoil cpepbl.
30Haabn0-6J104HOE CTPOEHHMC CKaJbHBIX MAacCCHBOB C 3JeMeHTaMHu
HeOAHOPOAHOCTH PAa3/HYHBIX NOPANKOB siBJseTcs HauboJiee xapak-
repHOii 0cOBeHHOCTbIO CTPYKTYphl BepxHeil yactu 3emuoit Kopbl,
3 TOM Ylicjle B YCJOBHAX Pa3J/IHUHbLIX THIOB CKAad0K, KYMOJOB, YKHUJI,
naeK, CTpyKTyp HannacroBauus u ap. HauGosiee oTuersinBo OHO
IIPOAIBASETCS KaK pe3ylbTaT CyMMapHOro BO3AEHCTBHA pAla reojo-
TiiMecKHX IpolecctB  TEKTOHHYECKHX, Pa3TPy3KH ecTeCTBeHHBIX

Y 9 306

T
'~

cns Ln3|

|
il

3T HIG-T

Puc 2 Teneritueckie o6GbeMHbBIE 3JCMEHTHI TEOCTPYKTYPHOH MOAENH
CKaNbHOrO MaccHBa (a) W cXeMa 30HaJbHO-6JIOUHOTO CTPOEHHS CKAJb-
Horo Maccusa (6)

HanpsaKeHWH, BbIBETPHBAHHA W Ap. BMmecte c TeM 1eo6xoauMo
OTMETHTb, YTO KOHUENUHs 30HaJbHO-OJMOUHOTO CTPOEHHs He Bceraa
MOJTHOCTbBIO OTPa’KaeT CJAO0XKHYIO KapTHHY NPOCTPAHCTBEHHON H3MeH-
YI{BOCTH [eOJIOTHYECKHX (AaKTOPOB ¥ HX NapaMeTPOB, KaK, HaNpH-
Mep, B clyuyae MepHOLHUYECKOrO MOBTOPEHHSI B pacripene/ieHdu Tpe-
IHHHBIX TapaMeTpoB H HEKOTOpblx ApPyrux Taxkum o6pasom,
30HaJ/IbHO-0J10YHAs MOJeJ/ib YYHTLIBACT B OCHOBHOM pa3pblBHblE H
CJIOHCTble CTPYKTYPBI, HO HEAOYUHTHIBAGT OCOOGEHHOCTH CKJaaua-
ThIX, HHBEKTHBHBIX CTPYKTYP M HEKOTOpble aApyrie (hakToOpHI.

2.4. Cuctemuble Meakue u o6uide tpewnns (VII—IX nopsa-
KoB) — JII3 pa3nuuHoii OpHEHTAUHM OrpaHHUYEHHLIX Pa3MepoB
C HHYTOXHOH aMIIMTYLOH CMelieHHH — 06pa3yloT NpoCTpaHCTBeH-
HYIO CpaBHHUTEJbHO PaBIOMEPHYIO CeTh, B sidesiXx KOTOPOH HAXOASATCA
cBOGOHBIE OT BHM3yasJbHO pPas3JIHUHMBIX TPEWHH 3JeMeHTapHble
noponnbie 6jokd (II1B). Ux nuuefinele pasMepsl o6bIYHO AelH-
METpPHl — METPHI.

Cetn Golee TPOTSIKEHHBIX TPEUIMH U pPa3pbIBHBIX CMelleHHl
poicoknx (VI—IV) nopsakos 6ynyt umerh Gosnee xpyrHbe pasMe-
pbl Ayeil, CTOPOHBl KOTOPbIX H3MepsilOTCS [AeCTKaMH H COTHSMH
MeTpPOB (COOTBETCTBEHHO MOPAAKAaM MacuwiTabHON K/aacCHPHKALHH
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TEKTOHHYECKHX pa3PHBHBEIX CMeIIeHHidA H TpellHH — cM. IlpHaoxe-
HHe 1), a HaxopsuHecs B HUX OJIOKH CJIOKEHB CKaJbHBIMH NODO-
LaMH, PacuJeHeHHBIMH CHCTEMHBIMH TpeluuHaMu. KpasuoaHopon-
HOCTb TaKHX KPYNHBIX 6JIOKOB 10 BCeM IPH3HAKAM Te0JOTHYECKOro
CTPOEHHS] BO3pacTaeT MO Mepe YMeHbLIeHHs HX oObeMa.

2.5. Tlo Mepe BBEIXOJA CKaJIbHBIX TOPHBIX MOPOJA Ha AHEBHYIO
MOBEPXHOCTh OHH NOJBEPraloTcsl paspyllailleMy BO3AEHCTBHIO
KOMIIJIEKCa SK30TeHHHIX H SHAOTEHHbBIX IIPOILeCCOB: pasrpy3ke
eCTECTBEHHBIX HaNpsAXMEeHHH M, KaKk CJe[CTBHe, PAcCIUHPEHHIO CTa-
pPHIX M MOSIBJEHHIO HOBBLIX TpeluHH; (H3HUECKOMY H XHMHYECKOMY
BHIBETPUBAHHIO; NEHYHNAUHH; OGpPYUIEHHIO BCJAENCTBHE CEHCMHYECKHX
npoueccos H T. A. BiHsgHHe BCceX 3THX MPOULECCOB Ha MACCHBH MpH-
BOAHT K CYLIECTBEHHOMY H3MEHEeHHIO HX (H3HKO-MEXAHHUYECKHX
CBOHCTB, KOTOpOe HAET H3GHpaTeNbHO H 3aBHCHT OT COCTaBa MOPOL,
CTPYKTYpBl MaccuBa, kiaumara, GopM u mnopsiaika peabeda H ap.
3t0 o6ycJjoBNHBAET BEPTHKAJbHYIO 30HAJBHOCTb CKAaJIbHHIX Mac-
CHBOB 110 COCTOSIHHIO HJIH CTEMEeHH COXPaHHOCTH 0O0pasylLIHX HX
CKaJbHBIX MOPOMA B BH/E YeThIpex NOA30H:

A — oyeHb CHJIBHOTO BJIHSIHHSI Pa3rPy3KH H BLIBETPHBAHHA C Ji€3-
HHTEerpauue# mMopon A0 3AIOBHUS;

B, B, I — cooTBeTCTBEHHO CHJBHOTO, CpeliHero H ¢jiaboro BJHS-
HHH 3THX IPOIIECCOB.

O6imast MOLIHOCTH 30HBI BJIHMAHHSA NEPEUHCAEHHOrO0 KOMIJieKca
5K30TeHHBIX INPOLECCOB H3MepsieTcs HecaTKaMH MeTpoB (HHOTAA
100 m u Gonee). Tlopoaw nonson A u B ob6wuno ymansiorcst u3
OCHOBaHHSI KPYNHBIX COOPYKeHHH, a MOopoAbl NOA30HH B, xak mpa-
BHJIO, HCMOJB3YIOTCA B KaUecTBe HX OCHOBAHHI, YACTHYHO VKper-
JIEHHBIX WHXKEHEePHBIMU MEepONPHSITHAMH,

2.6. TIpuBegeHHble BEILIE OCHOBHBEIE OCODOEHHOCTH FeoAOrHYeCKOro
CTPOEHHS XapaKTepHbl JUIST BCeX CKaJbHBIX MaCcCHBOB KaK eCTeCcT-
BEHHO-HCTOPHYECKHX oO6pa3oBanHii, B KOHKpDETHBIX MacCHBaxX 3TH
0COGEHHOCTH TIPOSIBASIOTCA NO-Pa3HOMY B 3aBHCHMOCTH OT reHe3Hca,
BO3pacTa H YCJOBHH pPa3BUTHS CJATAIONIHX HX TODHBIX MOPOA BO
BpeMeHH BILIOTh [0 AE€3HHTErpauliy ¥ AeHYNalHH. DTH XKe 0cobeH-
HOCTH 0OYC/NIOBJHBAIOT HEOOXOAHMOCTH pAaccMaTpliBaTh CKanbHhe
MaCCHBB KaK AHCKDETHYIO HEORHODOAHYIO AaHH3OTPONHYIO cpenv
30HAJNBHO-6JIOYHOTO CTPOEHHS C JABYMS OCHOBHBIMH CJy4YasiMH
CHMMETDHH:

a) rekcaroHajbHOH MJIM TpaHCBepcatbHOH (ocecCHMMeTpHYHAS
AHH3OTPOMHS); CION& OTHOCHUTCA BOJblIas UacTh CKAJbHBIX MaCCH-
BOB, CJIOYKEHHBIX CJOHCTBIMHY HJH CJAHIEBATBIMH OCANOTHEIMU [TOPO-
JHAMH M YaCTHYHO — PACCJAHUOBAHHLIMH H TPEIIWHOBATEIMH MeTa-
MOpbHUYECKHMH H H3BepPXKEHHBIMH TOPOAAMH;

6) opToTpOnHON; cloma OTHOCHTCS CKaJNbHble MAaCCHBHI, CJlO-
JKeHHble HHTPY3HBHBIMH U TrJayB6okoMeTaMOpdH20BAHHBIMH Hepac-
CJOEHHBIMHM TIOPOJAMH C YE€TKO BhIPaXKeHHBIMH OPTOTOHAJNBHBIMHU
cHCTeMaMu TpPEUlHH W Pa3JHYHOH HX YacTOTOH MO OpPTOroHaJbHBIM
HampaBJeHHSM.
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2.7. [loBepeHue CKaNbHOTO MacCHBA KakK TeoMexaHHWYeckoll cpe-
Abl (OCHOBaHHS WJII Cpellbl pasMelleHHSI COOPYXKeHHs) 3aBHCHT OT
€ro eCTeCTBEHHOro HaNpsKeHHOro COCTOSAHHSA, KOTOpoe O6YCJOBJIH-
Baercs rpaBHTallHel, TEeKTOHHKOMH, 3p03Hell H 3aBHCHT OT MacuiTalb-
Horo ¢aktopa. 30HanbHO-OJIOUHOE CTpOEHHE MAacCHBA BJIMAET Ha
KOHDHUIypalUHIO, CTPYKTYPY [MOJA eCTeCTBeHHLIX HanpsxKeHu#, Jo-
KaJibHble 30HbBl KOHUEHTpaUHH M NeKOHUEeHTPALlHH HanpsXeHuf,
npuyeM B 30Hax ocnabnaeHus (passnoMbl, KpynHble TPEUIHHB U T. 4.)
MaccHBa BePTHKaJbHAsl 0 H TOPH30HTAJbHAA or COCTABJAAKIIHE
eCTeCTBEHHOrQ MO/ HaNpsAXeHUH CYUecTBEHHO OTJAHYATCH OT
3HauyeHHH, NOJyyaeMblX B COOTBETCTBHH C rumoresof A. [eiima:

o: =vH; or =02
u c runotesolt A. Ouunuka — K. Tepuaru:

o
1 —p %

Op ==

2.8. CxanbHBIH MacCHB KakK reoOMeXaHHUecKas cpeaa Hapsny
C TeOCTPYKTYPHON MOILENblo ROJKEeH HMeTb CJAeNYIOL{HEe OCHOBHbLIE
XaPaKTEPHCTHKH CBOICTB H COCTOSIHHA:

B Macchbe: Ee, Eo, e, Ko; En, v, tg€@, C; Ko, i 0r min, Or max,
0z; Ka (10 pasHBIM XapakTepHCTHKAM);

B 06p33ue: THWH (S, n, ﬂon{p; ch(, Rp, Kp; KBHB: En’ Ec, Wa, l,l,c;
K. (no pa3HbiM XapaKTepHCTHKaM).

B page ciyyaep HeoGXOANMO TaK¥Ke onpeleneHue APYrHx Xapak-
TEPHCTHK CBOACTB H COCTOSIHHSA.

FeoMexaHHYeCKHe XaPAaKTEPUCTHKH CKaJbHbIX TIOPOX B ofpasue
W MaccuBe pasauyHbel. [Jokasatenu cBoiicTB ofpasua CKaJbHOR
NOPOABI, KaK TNpaBHiO, OAM3KH K XaPaKTEPHCTHKAM MOHOJUTHHIX
yacteil MaccuBa — JDI1B — npu cpaBHeHHUH HX B WIEHTHYHOM COCTO-
faHHH (06BONHEHHOCTh, HAMpPsXKEHHOE COCTOAHHE).

CnpaBouHbie [aHHbIE O TeOMeXaHUYeCKHX XapaKTEepHCTHKAax
CKanAbHBIX 1OPOM M MacCHBOB nMoMeuleHbl B [Ipunoxenusx 3, 4.

2.9. PYKOBOACTBYSCh  M3JOMEHHBIMH  Bbilile  0COBRHHOCTAMH
CKaJBHOTO MAacCCHBA KaK TreOMeXaHHMYEecKOoH Cpeab, HeOOGXOALHMO
VUHTHIBATH, YTO PACUETHAS CXEMa MOXEeT 3aBHCEeTb TaKXe OT THNA
HHIKEHepHOTrO COOPYXKeHHst H pacueTHOR BeNHYHHB HArpyskH Ha
ocHoBanune., Ilusi cpaBHHUTENbLHO JErKMX HHIKEHEDHLIX COOPYXKEHHH
(0 <1 MIla) ckaasHOe OCHOBAaHUE 30HAALRO-GJIQYROTO CTPOEHHS
324aCTyI0 MOMXET PacCMaTPHBATLCSI KAK KBA3HOLHOPOLHOE JUHeRHO-
nethopMHPYEMOE HJH YIPYroilacTHYHOe mosynpocrpaHcTBo (1nbe
cJ10ii Ha NOJYNPOCTPAHCTBE) C 3aJaHHBIMH MO MaTepHa/laM H3bl-
CKaHMH WHTerpajJbHLIMH pPACUETHHIMH XapakTepucTHKamu. [ns
KPVIHBIX HHXEHEepHBIX COOPYXeHHH ¢ 6ONbWHMH HAMPIKeHHIMH
B OCHOBAaHHH TOT K€ MacCCHB CJeLyeT pacCMaTPHBATb KaK HEOMHO-
POMHYIO, 30HANBHO-6J0YHYI0 Cpely C Pa3HBIMH THNAaMHu cBs3H 6Jo-
ko [42]: «arperaTHbIM®, «KHDPIHUHOH KJaAKH», «BDPa3bexKy»,
«noTHbiM» (prc. 3). Tlpu Bo3BeneHnn OeTOHHBLIX IJIOTHH C 6J0-
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KaMH 5€TOHHPOBHHHH njaomangby OT HECKOJIbBKHX [A€CATKOB [0
HECKOJIbKHX COTEH KBajapaTHblIX METDOB 3TO O3HAYaeT BblACJIeHHE
3JIEMEHTOB HEOALHOPOAHOCTH C JIMHeHHbBIMH pa3MepaMi He MeHee
o—10 M.

BrouHbii MacCHB MOMKHO CYHTATb KBA3HCIIJIOLUIHOHA TeoMexaHH-

yeckoH cpeaoil B OTHOWeEHHH fAedOpMHPYEMOCTH (HanpuMmep, Mo

a)
.azpezamnag”

JHUPNUYHA A
Knagna'

5T
LIt
LT
LOpaademny”

anomuan”

Puc. 3. dopma cBs3n 6nokoB B Maccupe (a)

9)
mr?%gnggv% OmHguierue Baunsl cmopon(Ly_ ) bnoka o Bsicome (L) |
Tcucmemar| <1:4 Wb =122 | ~1°0 {2.7-4:71>4:1
N
=l :' ” 7 | =] =
[T} = T =
| "" o
| || Y 1 &2 | &
il I 1l
47
vl A, a7
(o) l |y ey
Iy I
i b I I 1l
R E—
45 1
g l! | 2| ==
I = nwv
. Il
I 45 )
N Ry |
v,
I 1
bnownocty w3 a b c ; d : /n?am
Waccutuan] »1 | Zoegeo- | Moogrwe. | udoudan |t al nnitraaras
R N L G A
Cpednns |BJ; [ Menng-cmanduamas | 6n0ukan |, cheone | CTER0MATE,
Wennan [ Cmebenswaman  |0cKonynos o SyadaaliCIo0aTOR
RucToB0raA<000A L12Bensyaro Bononwucas)BCkonguHaa ucrobaras \BonokHULIan

dopm (6) (mo JI. Mionnepy [42] ¢ nononHeHHsMH).

H xJjaccuHKaUHA HX

MORYJMIO fepopManuu) Ha 6a3ze D, M, ecnu BHITOJNHAETCS KpuTepu
C. B. ¥xosa:

2

D

> dans (—1%

+ 1),
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rae dsns — AHHeHuBlt pasmep 3I1B, M; A -—3agaHHas TOYHOCTb
onpejeJenns cpenHero 3HaueHus Eo, %.

Hanpumep, npu A = 10 % 3uauenue D > 1ldang, T. e. JHHeliHble
pasamepbl o6aactu onpo6oBanus u b passuvatorcss npuban3u-
TeJLHO HA NMOPALOK.

HMunuBuayanbHoro yyera npu pacyeTax ycToHuuBocTH Oepero-
BbIX TIPHMBbIKaHHH MJIOTHH, AeDOPMHPYEMOCTH H MPOUHOCTH CHCTEMBI
MJIOTHHA — OCHOBAHHE H T. A. TPeOYIOT CTPYKTYPHO-NETPOJOTHUECKHR
30HBl TEKTOHHUECKOIO MpoHcxoxkaeHus (pasnomb [I—I1V nopankos,
0ocoBeHHO ceficMOTeHHbIe), a TaK)Ke KPyMHble TPEHIMHbl V MopsaKa.
[Tpu 3TOM mepBOCTeNeHHOe 3HAUEHHE HMEET yyeT OPHEeHTAUMH IJIO-
CKOCTH CMECTHTeJNsl pPa3pbiBHONO HapylUeHHss OTHOCHTEJNbHO OCH
BOJAOMOAMOPHOrO COOPYXKEHHS, a TakHkKe IJIOCKOCTH CKJAOHA [pPH
OlleHKe YCTOHUHBOCTH 6eperoBbiX NMPHUMBIKAHHH H T. A.

3. KBABHOOHOPOOHBIE OBbEMHDBIE 3JIEMEHTDI
CKAJIbHBIX MACCHBOB

3.1. Ecan Hexorophlit o6beM maccuBa V,, Bkaoyaer B cebs psia
3/1eMEHTOB HEONHOPOJHOCTH, 06beM V, KaXa0f M3 KOTOPHIX MHOrO
MeHbwe, yeM Vy, TO NMOCAeAHHI MOXHO CYHTAThb KBA3UOLHOPOMHBIM
N0 OAHOMY HJH HeCKOJNbKHM NpusHakaM. Hanpumep, moHomnopox-
HbIH OJ1HOBO3PACTHBI MACCHB OQHOTO FeHe3Hca H eAMHOTO CTPOEHHS
0e3 KpyIHBIX CTPYKTYPHBIX HapyuwleHHH, HaXOASLIMICA B OJHOM
COCTOSIHHH (MO CTeNeHH BLIBETPEJOCTH, HATPSIKEHHOMY COCTOSIHHIO
H 3aNOJIHHTE/I0 TPEeIIHH), MOXEeT UEeJHKOM pacCMaTPHBATbCsl Kak
KBa3uoAHOPOAHHH (ecau Vy > V,). OueBugHo, uto Taxkoe coyera-
HHe MaJo BeposiTHO. HasHuHe B MaccuBe pa3HOBO3PACTHBIX MOPOA
pa3nHYHOro COCTaBa, CTPOEHHs, COCTOAHHS MNPH BCEBO3MOMHBIX
COYETAHHSIX MPHBOAHT K HEOOXOJMMOCTH pacu/eHeHHs MacCHBa Ha
MHOXEeCTBO KBa3HOAHOPOAHBIX 3neMeHTOB ¢ o6beMamu Vi, Vi, ...,
Vun (npu npexuem ycaoBuu: Vi > Vy).

3.2. B ocHoBe BbIieNIEHHSI KOHTYPOB KBa3HOAHODOAHBIX 3J€MEH-
ToB MaccuBa Ha 'CM nexkar crnenyiouie NMpHHIHIBL

— KOHTYpPBl KBA3HOAHOPOMNHLIX 3JIeMEHTOB [OJIKHBI COBMajlaTh
C OCHOBHBIMH r€OJOrHUYECKUMH TFpaHHILAMH: cTpaTtHrpadbHyecKHMH,
JHTOJIOTO-NETPOJIOTHIECKHMH H TEeKTOHHYECKHMI KOHTaKTaMHu;

~— KOHTYPHl KBa3HOXHOPOIHBIX 3JE€MEHTOB JAOJKHE COBNajaThb
¢ rpaHuuamu noa3on A, B, B, T pasnuuHo#t cTerneHy BbIBeTPHBAHHA
H Pa3rpy3KH ecTecTBeHNOro HanpsXKeHHOro COCTOSIHHSI MACCHBA;

— KOHTYPBl KBa3HOAHOPOLHBIX 3J€MEHTOB [HOJXKHBE COBMANATH
C Pe3KHMH TEMMEepPaTypPHO-BJIAXKHOCTHBIMHM TpaHHUaMH pa3fena:

a) Cyxux MOpOA B 30He a3pallud; 6) BOMAOHACHIUIEHHBIX MOPOA
HUXe YDPOBHS TOA3E€MHBIX BOX,;
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— KOHTYpPb! KBa3HOAHOPOAHBIX SJIEMEHTOB ¥ Pa3Mephl NOCAENHUX
JOJIKHBl YYUTBIBATH MJIONIAAH KOHCTPYKTHBHBIX H TEXHOJOFHUYECKHX
3JIEMEHTOB MPOEKTHPYeMOro coopyxeHusi. IIpHMeHHTeJNpHO K CeK-
UMH KDPYNHOH GeTOHHONM MJOTHHH 3To o3Hauaer (cM. m. 1.6), uTo
KBA3HOAHOPOAHBLIH 3JeMEHT ¢ MaKCHMaJbHbIM (H3 Tpex) JIMHeHHBIM
pasMepoM MeHee 10 M MoXeT He BBIAENATHCHA, a 3HAYHT MOXKET
ObITb OOBEAHHEH C COCEAHHMH.

3.3. B npouecce uHXEHePHO-reOJOTHYECKHX H3bICKaHufi pexo-
MEHIYeTCs TpPOH3BOAMTH NOCTAAHAHO YyTOUHSieMOe pafoHHpPOBaHHE
M3yyaeMOH TepPUTOPHH, BBIfe/NeHUe TPAHHI, KBA3IHOLHOPOAHBIX 3Jle-
MEHTOB — GJIOKOB H 30H TIOCJel0BaTeJIbHO yMEHbUIAIONIErocs
ofpeMa, a UMEHHO: CTPYKTYPHO-TEKTOHHYECKHX, CTPYKTYPHO-TIETPO-
JIOTHIECKHX H MHXKEHEepHO-Te0JIOrHYEeCKHX.

Ipannuamun CTB 6yayr cayxuts naockocta CT3, npeacras-
asioie co6oii ray6unuble pasnombl 11—I1 nopsakos, sHauuTeibHas
YacTh KOTOPHIX MOXKET OKa3aTbes CeHCMOreEHOH ¢ IOBBILIEHHOI!
BEPOSATHOCTBIO MPOSIBJAEHHST COBPeMeHHbIXx Au(pepeHiHalbHbIX Tek-
TOHHYECKHX JABHIKEHHH, BLI3bIBAIOIIHX 3eMJIETPSICEHHS H COMPOBOX-
naomuxcst ocraroyHbiMu aedopmauusmu nopor. CTDB  o6biuno
MMEIOT KPYyNHble JHHeHHbBle W MJoLlajHble pasMepsl, Tak Kak Iay-
GUHHBIE Pa3JIOMBl HAaXORSTCS HA CPAaBHHTENBHO OONBUIHX PACCTOS-
HUAX APYT OT Apyra (necsaTKH — coTHu KuiomerpoB). OHu moryt
OBITH CJIOXEHBl OJHHM HJIH HEeCKONBKUMH TeHeTHUYeCKHMH THIAMH H
PA3HOBHAHOCTSAMH TNOPOA PA3JHYHOTO COCTABA W CTPYKTYPHO-TEK-
CTypHBbIX OcoBeHHocTel, npuuem B npenesax CTHB MoryT HaxonHTbes
TekToHHueckHe Hapymenusi 1II—VI mopaaxos u cucremHble Tpe-
mune VII—IX nopsiakos.

CTpyKTypHO-TEKTOHHYECKOE pafioHHpOBaHHe cleLyeT paccmar-
pUBaThL KaK OAHMH H3 BaXHeRLINX 3TanoB MpeACTaLHIHONO MpPOEK-
THPOBaHHsA, 0COBeHHO B pafioHaX C NOBHIIEHHOH ceficMuueckoil
aKTHBHOCTbIO. DTOT 3Tal NO3BoJseT NpH pa3paboTKe cxeM Kackapa
rHAPOYy3/08 H36eXaThb pasMelleHHs] YYacTKOB THAPOCTPOHTE/bCTBA
B omacHOH GJMH30CTH OT ceficMorewHelx passnomos [—II nopsaxos.
O6biuno kpynHble pasMepsl CTD nosposisloT HaliTH HAa MX TJIOMAAH
yuacTKH, NOCTATOYHble A/ PasMeLIeHHs BCeX OCHOBHHIX COOpYyIKe-
HHI THAPOY3JIOB Pa3HOrO Ha3HaueHHs, He NpHOJIHXKAACh K OrpaHH-
yuBaomHM ux pasnomaMm I—II nopsakos. Ilpu BeIGOpe yuacTkoB
CTBOPOB CJelyeT yYHThIBAThb TaKXe COCTAaB, CTPOEHHE H COCTOSHHE
NMOPOA CTPYKTYPHO-NETPOJIOrHYECKHX OJIOKOB H 30H, H3 KOTOPHIX
cocrosit CTB u CT3.

I'paunnamu CITB siBAsitoTcst 30HBI TEKTOHHUYECKHX Pa3pbIBHBIX
napywenu#i V—IV mnopsankos, crpaTurpad®uyeckue H JHTOJIOTO-
MeTPOJIOTHYECKHE KOHTAKTHI, MPOTAXKEeHHble TPeLIHHB TPaBHTALHOH-
Horo npoucxoxpneuus u Ap. CIIB u CII3 nonkub ObiTh KBa3HOM-
HOPOINHBIMH TO TeHe3HCY, BO3PAaCTYy, JIHTOJOro-MeTPOJIOTHIECKOMY
COCTaBy, CTPYKTYpe H TEeKCType NOpPO..
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['paHuLaMH  HHXKECHEPHO-TeQJIOTHYECKHX OJIOKOB Kak yacref
CIIb saBnserca MI'3 —rpanuust noaszon A, B, B, I' paznuunoi
CTeNeHH BHIBETPHBAHHS H Pa3rPy3KH eCTCCTBEHHOro HampsKEeHHOTO
cocrosiiiist, MI'D kBaznonHopoansl no COCTaBy, CTPOCHHIO M COCTO-
STHHIO.

3.4. 3oranbHO-6/104HOE CTpOEHHEe CKaJbHLIX MaCcCHBOB CBSI3aHO
C pPa3JHUHSIMH B YCAOBHAX (DOPMHPOBAHHS, PA3BUTHS H pa3pylleHHs
CKaJbHBIX MOPOL BO BPEMeHH M TIPOCTPAHCTBE, NONUHHEHHBIX PNy
3aKOHOMEpHOCTeH, [Jisl BbISIBAEHHS KOTOPbIX HeO6XOAMMO H3yde-
HHe caeayiounx ¢axTopos, ONpeAe/AIOUIHX COBpEeMeHHble HHKe-
HepHO-reoJoruyeckue 0CoO6eHHOCTH OCHOBAHHM:

a) MuHepaJbHBI COCTaB, CTPYKTYypa Il TEKCTypa NOPOM, BJIHSIO-
11He Ha aHWU3O0TPOMHIO, XAPAKTEPHCTHKH CBOHCTB H CHOCOOHOCTh
K HeJHMOCTII;

6) xapaxTep CHHIEHETHUECKHX H TNOCTreHeTHUECKHX TCKTOHH-
yecKilx Hanpskenufi # AedopMmauuii, onpenensiiollHx BHAOH3MEHe-
HHiEe B COCTaBe, CTPYKType, TEKCTYpe NMOPOA, a TaKNKe UX TpeulHHOo-
BATOCTh Il YCJOBHS 3aJleraHus;

B) ¢H3HKO-MexaHluecKHe CBoOHCTBa NMOPOA KaK MaTepHasa, OT
KOTOPBIX 3aBICHT XapaKTep TeKToHHUYeCKHX pedopmauuit maccHaa,
H36IpaTebHOCTh [E€3HHTErpallMi MOJ BJMSHHEM BbLIBETPHBAHHST H
pasrpy3kH H T. A.

[lepeuncaedusie GakToOpbl AOJMKHB AHAJH3UPOBATLCSI HA OCHOBE
JAaHHBIX TMOJEBBIX M J1a00paTOPHBIX HCCAEAOBaHUHA NOPOA H3ydae-
MOro OCHOBaHHS, CHCTEeMAaTH3HPOBATHLCS H TOJABEPraThbCsl CTATHCTH-
yeckolf 06paboTKe OTAENBHO AJISI KAXJAOTO THIA KBa3HOJHOPOAHOIO
HHIKEeHepHO-reoJloTHYecKoTo obbeMHoro ajemedTa. dns nonyuenus
TAKHX JaHHBIX TpebylOTCsA: UesNeHamnpaB/leHHOe HHIKCHePHO-TeoIo-
ruyeckoe onpoboBaHue; HCMOJb30BAHHE HA3eMHBIX M KapOTaXHbIX
reohH3HYEeCKHX METOJIOB Pa3BelKH; ClelHaJbHOe KOJHUecTBeHHOe
U3yyeHHe TPEUIHHOBATOCTH H OJOUYHOCTH MaccHBa;, olpeneseHHe
reoMexaHHueCKHX H (HIBTPAUHOHHBIX XAaPAaKTEPUCTHK TNPSIMBIMH H
KOCBEHHBIMH MeTONaMH.

3.5. Heo6xonuMo cobnionath cJAenylolliMe CTAAWAHOCTL M LeJe-
HanpaBAeHHOCTb HHIKEHEePHO-TeoJIOrHueckoro padoHHUPOBaHUS Mac-
CHBOB KaK OCHOBAHHI{l KPYMHBIX HHMKEHEPHBIX COOPYIKEeHHIl:

— CTpYKTYpHO-TEKTOHHUECKOE pPAaHOHHPOBAlIHe Te0JOTHYECKOoro
pernoHa A0MKHO TIPOH3BOAKRTHLCS C 1EJbIO BbISBJACHIS OBWEH CTPYK-
Typbl pafioHa MPOEKTHDYEMOr0 THAPOY3/a, BKJAIOYAs OUEHKy cell-
cmoreHHbx passomoB lI—I nopsinkos u BBIGOP CTPYKTYpPHO-TEKTO-
HIYecKoro 610Ka, B KOHTYPe KOTOPOro HMeKTCs ONTHMalbHble yeJio-
BHS IS pa3MelleHus TrHAPoy3saa. 3ajaya pewaercss MeTONaMHU
CTPVKTYPHOH TEONOrHH MyTeM aHaaxH3a KapT TOCVAaDnCTREHHOW reo-
Joriiyeckoft ¢beMKH pastoro Macmta6a (1:1000000—1 : 50000),
neutuhpoBaHHsST  MaTepHaJOB KOCMHUECKOR H  a3p0odhOTOChHeMKH.
a9DOMATHHTHOH CBEMKH. NOTOJHEHHBIX HHYKEeHePHO-Treo0THUeCKOl
cbeMroft Macwtaba 1:25000—1:10000 u noBepoYHLIMH Mapuipv-
TaMi Ha TepPPHTOPHH HaMEYeHHBIX BapHaHTOB ydyacTKa THApPOy3fa.
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— CTpYKTYpHO-NIETPOJIOrHIECKOE  pafOHHPOBAHHE  CKaJibHOTO
MacCHBA yuaCTKa THAPOY3Ja JOJKHO NMPOH3BOAUTHCS C LEJbIO BbIsiB-
JIGHHSL H YTOYHEHHS pAacCMOJIOXKEeHHA 30H OTHOCHTeJbHOro ocnabie-
HHS B BHJE. C/IOEB U NAKeTOB NOPOA NMOoHuKeHHoH npounoctu (CI13
IepBOro pojfa); TeKTOHHYeckHX Hapyuwenu#i IV—VI nopaakos
(CI13 Broporo poaa); crpaTHrpadH4ecKHX H JIHTOJOrO-NeTPOJIOTH-
YeCKMX KOHTAKTOB; 30H YyYallleHHON MeJKOH TpPeIHHOBATOCTH pas-
JIHYHOrO TreHe3Hca. 3ajaua pellaeTc MeTOAAMH CTPYKTYPHOH H
HHXKEHEDHOH TeoJIOTHH, NpHMeHEeHHeM Treo(H3HUYECKHX MEeTOlO0B
B COYETAaHHH C TeO0JOro-CbeMOUYHBIMH, TOPHO-O0YPOBLIMH, OMbBITHO-
bHAbTPALHOHHEIMH paBOTaMH, HHXKEHEPHO-TeO0JOTHYECKHM onpobo-
BaHHEM pa3pesa MOPOJ, a TaKwKe J1ab0OpaTOPHLIM H3ydyeHHeM obpas-
1OB NOPOA.

— HHxeHepHO-TeOJIOrHUEeCKOe  paHOHHpPOBaHHe MaccHBa  Ha
y4acTKe THApPOY3Ja NPOH3BOAUTCS € LEJbIO BBIABJEHHS TPaHHL, MOA-
308 A, B, B, I’ suyrpu CIIB u CII3. 3apaua pewaercs npumene-
HHEM Ha3eMHBIX H KapOoTaXXHbIX reo@H3IHUeCKHX METOAOB, aHalH30M
JNaHHBIX TOpHO-O6ypoBbIX paboT, a TaKke M3 IMIHPHYECKHX rpadu-
KOB CBfI3H 0, 1, ¢, Ko, vp 4 T. A. ¢ 3arnybieHdeM B MaccHB (pas-
aenbHo ans CIIB u CI13).

3.6. CnenyeT uMeTh B BHAY, 4TO MO KOJIHYECTBY BHIAE/sieMhEIX
KBa3HOAHOPOAHbIX 0ObEMHBIX 3ieMeHTOB MaccHBa ['CM — nanboaee
JeTanbHasi B CPAaBHEHHH C APYTHMH MOJIeJIIMH, BXOAALIUMH B NOHSI-
THE <«HH)XKEHEPHO-Te0JIorHYecKas MOAesb». IDT0 OOBACHAETCS, BO-
nepsbix, TeM, yto ['CM sBasercss MCXOMHOH [Jsi NMOCTPOEHHSI BCeX
CreunaJu3sHpoBaHHBIX MOAeJeH, a 3HAUHT COJNEPXKHT aetanu, Heob-
XOAMMBlE KaXHOH H3 3THX MoneseH. Bo-BTOPBIX, KPUTEpPHH Bblae-
JIGHHSI KBa3HOAHOPOAHBIX JJEMEHTOB Ha CIellHaJH3HPOBaHHBIX
MOJEJIAX MO3BOJSIOT OObEAHHSITH HECKOJNBKO 3JEMEHTOB, FOKa3aH-
Herx Ha 'CM. Hanpumep, KpHTepUAMH BbIAeNCHHA KBa3HOJNHOPOI-
HBIX 3JIEMEHTOB Ha ClMelLHaJH3HPOBAHHBIX MOAEAX CJayXKaT:

— Ha Mojelsix nepOopMALHOHHBIX M HPOYHOCTHLIX CBOIICTB —
OTJIHUHE XapaKTepPHCTHK B COCEAHHX dJeMeHTax 6onee yeM Ha 25 %;

— Ha QHIbTPALLHOHHOA MOJENH — OTAHYHE XapPaKTePHCTHK BOLO-
IPOHHIIAEMOCTH B coceiHHX saeMeHTax Ha 0,6—1 nopsanox;

— Ha reodH3HYeCKOH MOJeJH — OTJIHYHE XapaKTepHCTHK CKOpO-
CTH BOJH B 3JeMeHTax (ceyenHe H30Tax) cocrasaser 0,5—1 km/c.

CocraBnenne [CM u nepexoX OT Hee K MOAEJSM pasiiHUHbIX
CBOHCTB OCHOBAaHMA BO3MOXHBI Ha 06asze CTPYKTYPHO-IETPOJIOTHYe-
CKHX, TeoMeXaHHYeCKHX, Treo(hH3UYeCKHX U THAPOreoJOTHUYEeCKHX
MCCJIeJOBaHHH, a TaKxKe BbLISIBJIEHHS NapHBIX KOPPENALHOHHBIX CBf-
3efl MeXAy TpeMsl IPYNNaMH XapaKTePHCTHK:

— NOKasaTeJAMH TPellHHOBATOCTH, MOPHCTOCTH, GJOYHOCTH;

— reoM3HUeCKHMH XapaKTepUCTHKaMH (CKODOCTb yNpyrHx BOJIH,
OTHOCHTEJbHOE 3JIeKTPHUeCKOe CONpPOTHBJIEHHE H [IP.);

— XapaKTepHCTHKaMu Ae@OPMHDPYEMOCTH, MPOYHOCTH, BOAONPO-
HHILAEMOCTH H T. .
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4. BBIREJTEHHE T'PAHUL, HH)XEHEPHO-TEOJIOTHYECKHX
3JIEMEHTOB B CKAJIbHBIX MACCHBAX
# NIPOFHO3HASI OLLEHKA HX CBONCTB

4.1. Cienyer y4YuTblBaTh, 4YTO MeTOJAHMKAa BblJe/IeHHs TPaHHLL
CTPYKTYpPHO-NETPOJIOTHUECKHX H HH)KEHEPHO-TeoJIOrHYECKHX 3JeMel-
TOB 3aBHCHT OT BHJa CHMMETDHH Te0JIOTHYECKOr0 CTPOEHHS TOJIUIH,
yacTbl0 KOTOPOH fBJAAETCA H3y4aeMbii MacCHB.

B MaccuBax, COCTOSILIHX M3 CJOHCTHIX, CHJIBHO DPACCAQEHHBIX H
paccjiaHUOBaHHBIX MOPOJA (TpaHCBepCasJbHO-H3OTPONHAsT CHMMeT-
pusi), onpepeiedne rpanuy, CIIb u CII3 no/KHO MPOM3BOAHTBCA
C KCNOJAb30OBaHWEM KOJOHKH CBOAHOTO JIHTOJOrO-CTpaTurpaduue-
CKOro paspesa, COCTaBJIeHHOH, HalpuMmep, B Maciurabe 1 :50—1:100
H M03BOJSIIOILEH NMOCTPOHTH 3MIOPHl MOMHOCTH / cj0oeB W MJacToB
(o6biuHO no 1—2 M, a B MaccHBHBIX nopopax ao 4—6 m). Tonwwu
OCajl0YHBIX MOPOJA W npeobpa3oBaliiblx METaMOPPHUIMOM CJAOHCTHIX
HJIH CHJIBHO PACCJOEHHbIX NMOPOA OOBIYHO MPOSBJSIOT PHTMHYHOCTD
B uepellOBaHHH CJOEB ABYX, TpeX, pexe yeTbipex JHTOJOTHUECKHX
KOMIMOHEHTOB, B TOH HJIH HHOH CTeMNeHH 3aKOHOMEPHO YepeylolHxcs
B paspese, YyT0 OOLIYHO XOPOIIO BHAHO Ha 3MI0pax MOILHOCTH MJja-
cTOB (MM cJ0eB). DTH SOIOPH, & TaK)Ke MOJOXKeHHe HH3KOMpPOou-
HbIX JIMTOTINOB (HampHMep, MepreJeil H aprH/JHTOB CPelH Iecya-
HHKOB) TMO3BOJAIOT BBIAEIHTb cnaabble cjaon kak CII3 nepsoro
poxa, a 3akJIOYeHHble MeXAYy HHMH OAHOPOAHbIE ILIACTBl HJII
nakerbl cjoeB CPaBHHTeAbHO OoJiblledl NPOYHOCTH HHTepIpeTHpo-
Batb kak CIIB. Ilpu atoM B KauecTBe rpagalMOHHOTO NPH3HAKa
MOX<eT ObiTh HCIOJIb30BAHO CpefHEeB3BeLIeHHOe 3HayeHHe («Bec» —
MOILHOCTb CJIOS1) TPOUEHTHOTO CONepXKaHHsi HH3KONPOYHBIX CJIOEeB
B BbIAGJEHHONH Ha pa3pe3e MOLLHOCTH DaKera.

4.2. 'paduueckass KOJOHKA CBOAHOrO JIMTOJOrO-CTpaTHrpadHue-
CKOrO paspe3a H3yyaeMOro MAacCHBa AOJIKHA CJOYXHTb OpAHHATOM
AJsl CHCTEMATH3alMU CPeJIHHX H Mpeje/bHBIX 3HaueHHH XapaKTepH-
CTHK Pa3JIHYHBIX CBOMCTB H COCTaBa JIHTOJOTO-eTporpaduueckux
pasuoBuaHocTell (cM. puc. 3-2). Ha ocHoBe Takux rpadHKOB MOXKHO
NpocJefAuTh H3MEHEeHHs IO JHTOJOro-cTpaTHrpaduyeckoMy paspesy
CeAyIOIHX XaPaKTePHCTHK: Yuuu, O, 1, Morkp, Rew, Rp, Rex, Ec, Eg,
Up H AP.

[TonoGHble cucTeMaTH3alMsi U CTATHCTHUeCKass 06paboTKa AaH-
HBIX [03BOJISIOT BEISIBHTh KOPPENALHOHHBIE CBA3H OT/HeJbHbIX XapaK-
TEPHUCTHK, B pPAMLE ¢JAYy4aeB YCTAHOBHTb [EOJIOTHYECKHE MPHYHHDI
TaKMX CBsi3efl H Ha OCHOBE 3TOrO YTOUHMTb rpahuusl CIID Ha
KOJIOHKe.

4.3. Ilnsi cKaJbHBIX MacCHBOB, CJOXEHHBIX HEpacCJOeHHBIMH
MacCHBHBIMH MOpPOfiaMH C OPTOTPONHOH CHMMeTpHeH, Halpumep
MacCHBHBIMH TDAHHUTOHAAMH, B KauecTBe 3KBHBAJIEHTOB IJIOCKOCTeH
KOHTaKTOB PAa3HOBHAHOCTEH CJIOEB NMOPOA MOTYT OBLITh HCIOJNb30BaHbI
IIOCKOCTH TPeUHH MJacTOBOH OTAEJbHOCTH, KOTOphe 0ObIYHO 3ane-
raiT [0JOro, M Wwar Mexay HuMH onpepedsier Beicoty JIIb.
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Hnsi pacciioeHHBIX MarMaTHYeCKHX H MeTaMOP(HYECKHX MOPOL,
3ajieralollHX ¢ KpyThiM najeHHeM, sbiaeienne CI1B u CII3 pomxHo
NPOH3BOAHTbCA aHAJIOTHYHO CJIOHCTOH TOJIEe M0 HOPMaJIU K IIJIOCKO-
CTH HX paccCJIOeHHUs HJIH CJaHUEBATOCTH.

4.4. CI13 Broporo posa, T. €. 3JieMEHTH MEJKHX IJIHKATHBHBIX
¢bopM B BHAE CKJIAJOK M HX HacTeH, a TakKe TEKTOHHYECKHX pas-
PHIBHBIX CMeIlleHHH pa3HbIX KHHeMAaTHYeCKHX THIIOB H pa3Mepos,
JOJIXKHBl BBIAENSATHCS Ha paspe3ax M Kaprax Mo NMopsiKaM H mapa-
MeTpaM KOJIMYECTBEHHBIX MoKa3artesefl MacutabHol kaacCHOHUKALHH
TEKTOHHYECKUX PAa3PBIBHBIX CMellleHHfi H TpewuH (cMm. taba. 1-2).

4.5. Muoroo6pasue pasHOBHAHOCTEH HOPOA NPH HX MNepeciiaH-
BAHHU HEpeAKO NPHBOAHT K OOPa30BAHHIO CJOMXHHIX NO KOHQHTY-
pallHH CTPYKTYDHO-NETPOJIOrHYECKHX 3JIEMEHTOB, He HMEIOUIHX pes-
KO OYepueHHBIX TIPaHHBll MO COCTaBY, CTPOEHHIO H COCTOSHHIO.
B Takux CJAOHCTBHIX ToOJNLIAX JJISi BHIIBJAEHHA KBA3HOAHOPOAHBIX
CTPYKTYPHO-METPOJIOTHYECKHX 3JIEMEHTOB CJIefiyeT HCMNOJb30BaTh
cpefHeB3BelleHHOe 3HAUeHHe COAepXKaHHA B NMakeTe caalbiX u NPoY-
HbIX nopog (cM. tabua. 3-4, 3-5).

3aBHCHMOCTL NOKa3aresed (PH3HKO-MeXaHHYECKHX CBOHCTB OT
CcoCTaBa, CTPOEHHsl M COCTOSIHHA TOPOJ TNO3BOJISIET HCIOJbL30BATh
taba. 3-b Takxe musi npubiuKeHHOH OUeHKH JedopMallHOHHBIX,
NMPOYHOCTHLIX H (PHIALTPAUHOHHBIX XapAKTEPHCTHK OCHOBAHHS MNPH-
MeHHTeNbHO K craanu TDO.

4.6. Tpannusl T3 u UI'B caenyer npoBoauTh Ha BepPTHKaJb-
HbIX FeOCTPYKTYPHBIX pa3pesax ¢ HaHeceHHbIMH KoHTypamu CII3 u
CIIB, wucronb3ys MNpH 3TOM BCIO COBOKYMNHOCTb H3bICKaTe/IbCKOH
uHpopmaluy, obecreynBaomes BolAeJeHHe Ha 3THX paspesax rpa-
uui noason A, B, B, I’ seiBeTpuBaHua M pasrpysku MaccHpa.

YuuTeiBast BO3MOXKHBlE 3HAYUTE/]bHBIE H3MEHEHHS MOUIHOCTH
NOJA30H BBHIBETPHBaHHs H pasrpyskd A, B, B B pasauunbix yacrsx
M3yYaeMOro MaccHBa, CJeAyeT HaHOCHTb T'PaHHILBl 3THX MOA30H He
B CpelHEM II0 MAaCCHBY, a ONpeJeNATb MX 10 JHHHH pa3pe3a Ha
OCHOBe JAaHHBEIX CeficMOmMpodHIHPOBAHHSA, KAapPOTaXKHBIX H3MepeHHi,
CTaTHCTHYeCKOH 00pabOTKH CBOMCTB KEPHOB H T. A.

4.7. Tlpu noctpoenun I'CM pexkoMeHayeTcst cOGMIOAATH OCHOB-
Hble MeTOAHYecKHe 3Tanbl paboT B TakKOH MOC/eN0BaTeNbHOCTH:

— CTPYKTYPHO-TEKTOHHUYECKOe pafloHHUDOBaHHE pEeruoHa H Tep-
PHTOPHH NPOEKTHPYEMOro THApoy3Ja;

— CTPYKTYPHO-NETPOJIOTHYECKOe palfiOHHPOBAHHE H MOMAENHPOBa-
HHE CKaJbHOrO MAaCcCHBa Ha yuacTKe BBIOPAaHHOTrO CTBOPA;

— HHXKEHEDHO-Te0JIOTHYeCKoe MONENHPOBAaHHE CKaJbHbIX Mac-
CHBOB Ha yyacTKe BHIOPAaHHOrO CTBOPA.

dranbl 3TO# METOAHMKH H TNPHMEDHl €e peajH3alHd H3JIOXKEeHb
B [IpunoxeHnusx 2—35.
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4.8. Heo6xoaumMo yuuTHIBaTH, uTO npouecc noctpoedus ['CM
He MOXeT O6BiTb aBTOMATH3HPOBAH B CHIY HHAWBHAYAJbHBIX OCO-
feHHOCTEH MPUPOJHLIX YCAOBHHA KaXKAOro Maccupa, 4to 00yCJAOBJH-
BaeT npHMeHeHHe He TOJbKO OOLIMX MEeTOAHYECKHX NpHeMoB (KOTo-
pble B INpHHLUMNE MOrYyT ObITh (OpMaNH30BaHBl), HO H TJNyOOKOK
jccsienoBaTenbCKOR paboThl, yCHeX KOTODPOil BO MHOFOM OINpeje-
JSIeTCs ONBLITOM, 3HAHUSAMHM M MHTYHUUelH reonora Hawubonee uene-
cooépa3uo IpHMEHEHHE BBbIYHCJAHTEABHOH TeXHHMKH Ha 3Tanax Cra-
THCTHYECKOfi 06pabOTKH JlaHHBLIX MOJIEBBIX H JaGopaTOpHLIX Haba1o-
NeHHH, HaxOXKAeHHS KOPPeJSUHMOHHBIX CBsided XapakTepHCTHK
CBOMCTB, CTPOEHHS] H COCTOSIHHSI MacCHBA. [lepcrmeKTHBL COBEpIIEeH-
CTBOBAHHS METOLHKH ¥ aBTOMATH3AaUHH OTIAENbHBIX MPOIEAYP CO3-
naunss TCM cBsizaHbl ¢ GoJlee LIHPOKHM NpHMeHeHHeM reoQu3nye-
CKHX MeTO/AOB, B YAaCTHOCTH, C pa3BHTHEM METOAOB CEHCMHYECKOH
tToMorpaduu H peajbHOH KOMNblOTepH3allHed HHXXEHePHO-TreoJorTHU-
YeCKHX H3bICKaHH 11 liccaenOBaHul
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NPUJTOXEHH I

Hpunrooscenue 1

NPUHUHKHNDBI H3YYEHHS T'EOJOTHYECKOI0 CTPOEHHS
CKAJIbHbIX MACCHUBOB AJi1 NMOCTPOEHHA HX FEOCTPYKTYPHbIX
MO EJEN

Cxanbhble MACCHBBI Kak pacujieHenHas TpewHHaMH cpera
30HaJabHO-6/10YHOTO CTPOEHHA

ITox cka/JbHBIM MAacCHBOM MOHMMAIOT NPHIIOBEPXHOCTHYIO 4acCTb
3emuoi Kopbl, ca0xKeHHYI0 NPOYHBIMH (Rcx. son > 5 MIla) ussep-
JKEHHBIMH, MeTaMOppHUYECKHMH M ocafoyHbIMH nopoaaMu. Ckasnp-
Hblfi MaccHB ofnajaer onpejieseHHbIMH BHYTPEHHEH CTDYKTYDOH,
COCTAaBOM, COCTOSIHHEM IOPOA H KOHKPETHLIMH XapaKTepHCTHKaMu
CBOHCTB.

CkanbHBIM MaccHBaM IpPHCyLla pasjHyHag TPEUIHHOBATOCTD,
SIBJASIOLLAACS Pe3yabTAaTOM AJHTeNbHOH HCTOPHH HX QOPMHPOBAHKS,
Pa3BHTHS H Pa3pylUeHHs], STallbl KOTOPOH HEPeAKO MOBTOPSINCH BO
BpEMEHH

BheipensiorT chaeAyloliie 3Tambl HCTOPHH Ka)Kao# m3 obpasyio-
IIH¥X MacCHB MOPOALI

— CHHreHeTHUeCKHH, OXBaThIBAIOWUHA NepHoa ee GOPMHPOBAHHA,

— MOCTreReTHUeCKHH, OXBATHIBAIOMHA AaJbHEHAIIYIO HCTODHIO ee
BHAOH3MEHEHHIT NOJ BJAHAHHEM TeKTOoreHesa u MeTamopdusaMa, KOTo-
pBle SBJRIOTCR ONpefeNeHHbIMH noA3TanaMH (OpMHDOBAHHA Mac-
CHBA;

— 3K30THIEpPreHeTHYECKHH — MEPHOA [NE3HHTEerpallHH MNOPOA MOA
BJAHSHHEM MPOLECCOB: PA3rpy3kH ecTecTBEHHLIX HAMNpPAXEeHHH, BHI-
BETPUBAHHS H JeHyAalHH.

TpewmuHoBaTOCTE J10OOr0 CKaJLHOIO MAaCCHBA BKJIOYAET CHCTe-
Mbl TpeliHH ! passuuyHOro redesuca (taba. 1-1), Bospacra, pasme-
POB H OpHEHTALMH; OHa Pa3BHUBAETCSI BO BPEMEHH, MOAUHHAACH CJe-
AYIOIHM 3aKOHOMEPHOCTAM:

— o6pa3oBaHyue U pPa3BHTHE NOYTH BCEX THIOB TPeLIHH MPOHUCXO-
JHT B YCJIOBHAX IepEeMEHHBbIX MO HHTEHCHBHOCTH H HaMpaBJeHHIO

' CucremMa  TpeUlMH — COBOKYNHOCTb EHETHHYECKH  OMHOPOAHBIX  TPEUlHH,
CBOHCTBEHHAA KaxkoH-NM60 TEKTOHHYECKOH CTPYKTYPE MJH OnpefesneHHOd ee
yactH H o6napapoulas OAHHAKOBLIMH HJH OJNM3KHUMH 3JeMeHTaMH 3ajierauus
TpewlHHLl OTHOCAT K OJAHOM CHCTEMe, ec/lH OHH HMEIOT a3HMYThl H YIJbl naje-
lHS, OTKJOHSIOLLNECA OT CpejHero 3HaueHust He Oosee uem Ha 10°
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92

I'eneTHueckas kaaccrduKanmus

TPeluH TOPHBIX NOPOA

Tabauya 1-1

[eHeTHUeCKHe TUNH H
PAa3HOBHAHOCTH TpeWHH

XapaKrepHble
NMPH3HAKH

lNpeoGaagalouras OPHEHTAUHR
MJ0CKOCTEA TEKTOHHYECKHX
Pa3DBIBHWX CMeleHHWR H TpellHH

XapakTep OGBEMHEBIX
HANpAXeHuit

CHHTEHETHYECKHE

I. MpororekroHnyeckne

a) TpeWlHHH B TOPOAAX
HHTPY3Hil

6) 30HbI ApoGaeHHs —
CHHTEHeTHYeCKHe Tex-
TOHHWYECKHE DA3DhiBHblE
CMeLleHU A B Tpollecce
KpHCTAJMJIH3alUHKH Mar-
Mbl TPH HHTPY3HH

11. KoxTpakuuonrHsie
B 3Mdy3uBHbBIX NOPOAAX
(1aBax)

111. Nerporenernueckue
B 3KCIJIO3HBHHIX NOPOAAX
(mennax, Tydax)

1V. JluToreHernyeckue
B OC2AOYHBIX-KapOoHat-
HbIX H TEPPUreHHbIX NOPO-
Aax

Pacnonosxenue TpemluH CBS-
3aHO ¢ KDHUCTaJJIH3ALHOHHOH
CJIOMCTOCTBIO

30HH yYalleHHOH TPELLIHHO-
BATOCTH THNIA KJHBaXa

XapakTepusl  OTAEJbHOCTH'
crosifyaTas B Ha3eMHHIX, apo-
Basg B NOABOAHBIX H3JIHAHHAX

CoyeTaHue ¢ H3JHAHHAMH
aas. IlpuMecH TeppHreHHOro
MaTepHana

Caounctste mnopozs. Menkne
TPEeWHHN B N[JAacTaX OTPaHu-
ueHBl TpPEIHHAMH HANJIaCTOBA-
HYf, YacTOTa 3aBHCHT OT NpOU-
HOCTH H MOLIHOCTH CJIOEB

OpHeHTanHs TPeWwHH NOAYH-
HeHa OCAM 3JJHOCOHAA TeKTO-
HHUYECKHX HANDPAKEHHH H KpQ-
CTaJJIH3AIHOHHOR  CJIOHCTOCTH;
NPOAOALHBIE — B TJIOCKOCTH
KPHCTAMNIH3aUHOHHOH  CJIOHCTO-
cTH;

AoNepeYHNe — HOPMAJbHO
K KPHCTaJJIH3alHOHHOH CJOHC-
TOCTII;

AHAroHaJbHble — MOR yrjom 45°,
NOJAOTHE — MJIACTOBLIE;

KpaeBbi€ — BIOJIb KOHTAahTOB
C BMeUlaIIHMH NODOAAMHU

Cronbuatas — BepTHKA HaA,
arnoMepaTHas mo YKJAOHY JOXKA
H TeueHHs JaBHl

Decnopsigounas HaH ¢ BLIpa-
JKEeHHBIM HAaINJacTOBAHHEM H 3a-
KOHOMEDHOH MeJKOll TpelluHo-
BATOCThIO

CxaJuBasue 110 HanjaacToBa-
HHIO, HODMaJbHO [JacTaM-oT-
pPHIEA H YAaCTHYHO CKaJblBaHHA,
OpHeHnTaunsg 3aBHCHT OT 3Je-
MEHTOB 3aJleraHHs TOJIH 1o-
pOR

TexktTouHueckne, TeMmnepa-
TYpHbIE, MOJIEKYJSpHbBIE |
rpaBHTallHOHHbIE  Hanpsxe-
HuA

To e

Monekyaspube, TpaBHTa-
IYOHHBIE M TeMmepartypuble
HANpPSIKEeHHH

To xe
Mounexyaspusle, rpagura-
IIMOHHBIE H  TEKTOHHYECKHE

HanpsAXeHua B npoliecce Ha-
KONJIEHHA H AHareHesa



L3

[NOCTTEHETHYECKHE

Va. TexToHHYecKHe pa3puiBHbLe | B3Gpockl — cKaanBaHHe, OpHeHTalUHA TEKTOHHYECKHX Nepnoxuueckoe ycuieHue
cMeleHHs CABHMTH — CKaJblBaHHE, pa3pHiBOB  NOAYHHEHAa  OCSAM | TEKTOHHYECKHX HaNpSiKeHHH
I-—V nopsakosB BO BCex cOpoChi-Pa3fiBHTH — OTPHIE; 3JIIMACOHA A TEKTOHHYECKHUX | K TENJOBhIX NOTOKOB MO
NOpoRax; TyyGHHHBE, CO- | Mex(OpMaLHORHbIE CPLIBLI, | HANpsiXKEHHA M B3aHMOCBS3aHa | LHKJAM TEKTOreHe3a
CKJajyaThle H Nnocjenyio- | OYAHHAX M NPOCKaJb3bIBAHHE | C OCSAMM CKJIALOK H CTPOCHHEM
LIMX IHUKJOB TEKTOreHesa. | 10 HAMJACTOBAHWIO — CKaJbiBa- | TOJWH. [IpHpa3phiBHbIE Tpe-

[Ton30HB CTPOEHBA TeK- HHE; ILHEB CKaJbiBAaHMS M OTphIBa
TOHHYECKHX pa3DbIBHBIX | KJHBaX — TEYEHHSN, CKaNblBa- | B NOA30HAX Da3pLIBOB
cMellleHuH: cOpaceiBaTeb, | HH§, pasJjioMa, CONPOBOXKAAN0-

Pa3/NHH30BAHHS, ONEPEeHUs | IHHA pa3pLiBRble CMEWleHus

V6. TeKToHHUeCKHE MeJKHe Z — NPOCKandb3blBAHHA WO Ha- To xe. YacroTa pa3BHTHSA To xe
tpemuHn VI—IX nopsa- | nuacrosansio, MeJKHX TPeUUH CBsi3aHa
KOB, JIOKAJIH30BaHHbIC Y — CeKyllHe JNJMacT IO JHHHH | C NMPOYHOCTBIO MNOPOZ M MOW-

B IJacTax TIPOCTHPAHHS; HOCTbIO IIJIaCTOB
X — CeKylliHe NJAacT A0 JIHHHH
nageHus

HAJIO)KEHHBIE

Vla. Pasrpysku DH3HKO-XHMHUECKHe H3MeHe- PasBuBaloTcs  npenmylllect- Pasrpyska ecTeCcTBeHHBIX
I'papHTalliOHHBIE HES  MHHEDAaJBHOrO  COCTaBa, | BEHHO TIO TpElIHHAM BCeX NO- | HaNpsAXEeHHH, TIpPaBUTAUHOH-
BHIBETPHBAHHS Je3HHTErpanus mopox (Ha CKJO- | PAAKOB H TeHeTHYeCKHX THUNOB | Hble HaNpsiXeHHS, BHIBETpPH-
3aruba naactos Hax, Ha TOBEPXHOCTH, BROJb | B 3aBHCHMOCTH OT KJHMaTHYe- | BaHHEe NOPOXR
OrcnauBanust CKNOHOB, OrpaHHuYeHH 6a3HCOM | CKHX H  reoMOpP(OJOrHYCCKHX
Boprosoro orpniBa 5pO3HH) YCJIOBHIT H 3HEPrHH peJbeda
Orcenannsn
OcosoB
Onounaneit
BuiBeTpuBanus
TemneparypHble

VI6. Ceiicmorernmie OcraTounsie aeboOpMalKH H Csizann c opuenraueil ray-| Corpacenus, paspHBH H
Ilpn 3emaerpsiceHHSX CMellleHHsl TNOpOX Ha JAHeBHOH | OMHHHX pasjomos I—III no-| cMellleHHs TOPOA 1NpH 3eM-

NOBEPXHOCTH PALKOB JeTPACEHHAX
VII. TexHorenusie TpemnEs  BOKPYr HYHKTOB IpenmyuecTBeHHO Ppaaualb- CoTpsiceHHe  H pa3pHB

Tlpu B3puBybx paborax

3aKJaZKH 33apAXOB B3DHIBYATHX
BeEeCTB

Hble TpEUWI¥HH pas3pbisa K pac-
KDBITHE OCTaJbHHIX THNOB TpeE-
IIHH

NOpPOA TNpH B3PhIBAX



TeKTOHHUECKHX HaNpsiKeHul, NOBTOPSIOUIMXCS BO BPEMEHH, N03TOMY
TeKTOHHYECKas TPEeUIHHOBATOCTh HIpaerT [NOMHHHPYIONIYIO DOJb;
HanpspKeHHO-ge)OPMHPOBAHHOE COCTOSIHHE ONpelensieT  dopMy,
pa3mep i opuenraunio D16 (puc. i-1, 1-2);

Bud uznoma npu pags-
BreurHue Hanpawerus pu pas3

pyueHuu
HaZpY3sKU o '
max | Tmax |1PUYOmad PU Tmaz

[ THME NG
~ [THEING

Fte]

Cdbuz E_—_LI@ DDD

Kpyuerue % _:” %
/I‘ VIS
AT

I\

L
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Puc. 1-1. CxeMbl pacnosioKeHHs TPeUIHH OTPBIBA H CKasbIBaHHSA
npH pasnunbix BHaax narpysok (no SI. B. ®puamany [78]).

— OpHeHTallHsi TPellHH Mocjelylollell reHepauud B 3HAUHTEsb-
HOMf cTemeHu HacJCAyeT M HCHOJb3yeT OPHEHTAUHIO NpeablAyLinX
reHepauHi;

— OpHEHTaUHst cepHil MapajuieJbHbIX JAPYT APYry MJIOCKOCTe#H
TEKTOHHYCCKHX Pa3pblBHbIX CMeLlelHil H TPeUHIl Pa3sHblX MOPSIAKOB
HMEET CHCTeMHbIH XapaKkTep;

— OpHEHTalHsi CepHil TEKTOHHUECKHX Pa3pbIBHbIX CMELUEHHH H
MeJKHX TPellilH B [POCTPAHCTBe coBMajaeT HAH O4YeHb OJM3Ka APYT

K Apyry;
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— Ka}Kaas TpellHHa HapyllaeT CIJOUWHOCTb CKaJbHOH NOPOABI
U npencrasasier cofo#l 30HY OTHOCHTENBHOrO ocsabnaeHusi, cnocod-
CTBYIOLIYIO H3MEHEHHIO €€ HaNPAXKEeHHOro COCTOSHHSI M NPOABJEHHIO
[1POLLeCCOB BbIBETPHUBAHHS.

TpemwHHOBAaTOCTb, BKJlOYalOWas B ce6 pa3HOOpPHEHTHPOBAHHbIR
CHCTEMBl TpelUlHH pasHbiX NOPAAKOB, o6pa3yeT B MacCHBe pas3JiHy-
Hble Mo pasMepy u (opMe siuell «ceTH 30H» ocjabJeHus, NpHuyeM

9 b

T | {” N X IR
L Aol
|| P @@{ | || o5 IR
| \ ‘ ) =S = |
| I / \ | | } | T max S
RIPZ S A Il 1|
} C \. | y — a5 XL ]}

e

Puc 1-2. O6pasoBaHye TPeUHH NPH CABUFE (CXeMa HaNpsKeHHi)
a — pacnonoMeHue TrJaBHBIX oceft pPacTAKEHHRA +Glnax H CXaTHhf —Omax’ 6 —
RafpaBaeHHe MAKCHMAJbHbLIX KacaTeJibHbIX Ha[‘lpﬂ?KEHHﬁ Tmax 1 TPeUlHH OTpbLIBaA

(toncras nHaroHasdb)., ToJCTHIE CNJNOLIKLIE CTPEJIKH — Napa AaKTHBHLIX BHeUlHHX

CHJI, TOHKHE LITDHXMNYHKTHPHBIE — Mapa pEaKTHBHBIX CHJ, YIepXHBaOWHX TeAO

OT BpalleHMsi, Manble CTPeJKH BHYTPH GHrypbl — HanmpabBJeHHe Hanpsaxkenuit u
cMelleHHH,

B KaXnao# u3 siuefi pacrnonaraercs OJIOK OTHOCHTEJbHO COXPaHHBIX
nopoz. Popma u pasmep 6JsioKa ONpenesslOTCS XapaKTepoM CouJie-
HEHHs [IJIOCKOCTEH TPELIHH, Pa3BHTbIX B KOHKPETHOH 4YacTH H3yuae-
moro macchBa. Tako#i xapakrep ropHoii reoMeTpuu o6si3bIBae€T pac-
CMaTpHBaThb CKaJbHBIHI MacCHB KakK pacy/JeHeHHYI0 TpellHHaMN
cpeny 30HaAbHO-BJI04HOrO cTpoeHls. CBoHcTBa 3TOH CpeAbl ofipe-
LeJISIIOTCST  COOTBETCTBYIOLUHMH  XapaKTePHCTHKAMH mopoa  (Kak
MarepHaJja), a Takxe napaMerpamu TpeulnHoBatocTH. [Tpu 3tom
CYLIECTBCHHYK POJIb HrpaloT pa3mepbl HapylIeHH{ CIJIOWHOCTH,
npeacTaBiaeHHbie B Taba. 1-2, ssasiiomedcsi pa3BUTHEM KjaaccHH-
kauuu CHull 2.02.02-85 (rta6n. 5). M3 Menkux tpemnH ocoboe
3HayeHHe [IMEIOT TPEUIHHbl KJAHBaXa pa3J/joMa, CKaJbiBaHHsl H Teue-
Hus [X nopsaka B ciydae HX MacCOBOTO Pa3BHTHS — THMNA CJaHlle-
BATOCTH H JIOKAJIM30BaHHblE B MaKeTax CJAOEB — THNA OyAHHaXKa HJH
30H Aapo6seHusa. CaMOCTosTeNbHOE HHXKEHEPHOE 3HAUeHHe HMEIOT
TEKTOHHYECKHE paspblBHblE cMellleHuss Bcex nopsakos (I—VI).
TlsockOocTH HX cMecTHTeJeH CONpPOBOXKAAIOTCS AOMOJNHHTENbHBIMH
TpeulMHAMH DPa3JIHH30BAHHS H onepeHusi, 00pa3ylOUIHMH PHMEPHO
CHMMETPHUYHYI0 30HY ocJiabsieHHsi MOpPOA, MOUIHOCTb KOTOpPO#H CBfl-
3aHa C nopsigkamMu pas3pbiBOB. JIH3BIOHKTHBHbIE AHCJAOKALUHH Y MJIH-
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KaTHBHbIE necpopmaunﬂ B HAType KHHEMATHUYECKH B33aHMOCBA3aHHI,
MNO3TOMY CKJaAKH TaK¥Xe MOTYT 6BITh pasaesieHbl Ha NOPAAKH IO

NPH3HAKY TOPSIAKOB

NIJI0CKOCTeH
Iouasb AAaHHOH YacTH CKJAAKH.

PaspLiBOB,

OrpaHHuYKBalOIIuX

Tabauya 1-2

Kaaccuurapnn no xapaxvepy HapymieHHA CHAGUIHOCTH MAacCHBa
(CHuIl 2.,02.02-85 ¢ pononHenusmu)

XapakTep Hapyluensus Moutnocts 30HbB! ITpoTsxeHHOCTD
CNIOWIHOCTH MaccHBa ApOGJAEHHS pa3JioMa HapymeHHUs
HJAH WIHDHHA TPeULHH
Pasnomel | nopsiaka — ray6HHHbIE, COTHH H THCAUH CoTHH U THICAYH
ceiicMoreHyble MeTpOoB KHJIOMETPOB
Passomer 11 nopsinka — ray6uHimble, Jlecatku u cotud | IlecATKH M COTHH
YacTHUHO CcelfcMOreHHble MeTPOB KHJIOMETPOB
Pasaombt Il nopsaka Merper u pecarku | Kniomerpu n ge-
MeTpPOB CATKH KHJIOMETPOB
Paznomsl 1V nopsaaka HMecarku u cotuu | CoTHH H THLICAYR
CAHTHMETPOB MeTpOB
Kpynusle Tpewussl V nopsiaxa Cspize 20 MM Ceoie 10 M
Cpeanne tpewunnt VI nopsiaxa 10—20 MM 1—10m
Menkne tpemunsl VII nopsaka 2—10 MM Menee | M
Touxne tpemunel VIII nopaaxa I—2 MM Menee | M
Jlokanbuble Tpewnnsl 1X nopsaaka — Menee 1 MM MeHee 1M
BHYTPH NNACTOB, CJOEB, NOPOMHBIX
6I0KOB
Mpumevanns |, MOHOCTL 30HBI BAHSAHHS HapYLIeHHs OLleHWBAETCS Ha MOPANOK
60Nbiie MOU{HOCTH 30HL! APOGKEHHS UAH IIUPURLL TPEUMHE, aMmMTYAa cMeitenus (A, ku)
paanoMoB Ha [—1,5 nopsagka MeHbule TPOTSXKEHHOCTH HapyuweHsa (L, KM) B COOTBETCTBHH
¢ dbopmysoft A, Katio [83): 1g A, = —1,7341251g L npr L =0,1+1000 kM,

2, Knaccudukannss HOCHT MPHOAHMKEHHBU! (OUEHOUHBIR) xapaKTep, KOHKPeTHbIfl Maccum
MOMET XaDaKTepH30BaThbC® MECTHON CHCTEMOft pai3phiBOB, COOTHOLISHHE MOLINOCTH 3O0HM
npoGnemm H MNPOTAXEHHOCTH HapYIIeHHS MaccHBa MOXeT OTAHYaTbcfA OT Knaccudmkauw
OHHOMN XapPaKTEPHCTHKH,

K ray6unnsiM pasnomam I—II nopsaakoB uyacTo npuypoyeHb
ouard 3eMJeTpsiceHHH, TOITOMY OHH paccMaTPHBAIOTCH KAK CeHCMOo-
reHHble Pa3sioMbl, CNOCOGHEIE K MPOSIBJIEHHIO OCTATOYHLIX Aedopma-
ILHH TIOPOX TpH 3eMJeTpsiceHusix Goabllofi uHTEeHcHBHOCTH. Pasno-
mbl I—II mopsiakos (CT3) mensr autocdepy Ha CTPYKTVPHO-TEK-
tTounyeckue 6noku (CTB), koTophle pacuneHeHsl CXOLHOH CHCTEMOH
Hapywenuit I1I]—VI nopsaakos (CII3) Ha cTpyKTYpHO-NETPOJIOTH-
yeckne 6ok (CIIB), a nocnenune — TpewnHamu VII—IX nopsan-
xoB (IT13) Ha sneMentapubie nopoansle 6aoku (3I1B) (puc. 1-3).

Bee CIIB, CII3, UT'B n HI'3 ckaabHBIX MacCHBOB COCTOAT H3

sneMeHTapHbiXx nopoaunbix 6aokos (DI1B), dopmer, pasMepsl
YKJaAKa KOTOPbIX OIpenessioTcsi INPOCTPAHCTBEHHON peuleTKol
6710K006Pa3VIOUHX  TPEIIUH — 3JeMeHTapHbBIX 30H  ociabieHus

mopon (3I13).

B cooTBeTcTBHM C NoOpsiAKaMu Hapyuienult, oOpasylomux CTpyx-
TYpHO-TEKTOHHYECKHE H CTPYKTYPHO-NeTposioruyeckue GJIOKH, Lese-
coo6pa3Ho MPHAABAThL 3THM GJOKaM TaKue e MOpsiakd (HampuMmep,
CTB Il nopsinka, CI1B IIl nopsaxka u T. A.).
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B npemenax xonrypa CTB Moryr ObiTh BbIAEJEHBl HX 4YacTH,
C/IOXKEHHBIE TOPOJAMH OMHOTQ TIeHEeTHYECKOro THIa H JIHTOJQTro-
MeTPOJIOTHUECKOr0 cocTaBa. Kaxpagas H3 TakKHX dYacTed poaxHa
KMeTb €AHHBLII XapakKTep TPEIHHOBATOCTH  (KBa3HOAHODOMAHHIE

CmpynmypHo-mexmonuyeckud dnox (CTE)
02PAHUHEHHDIL MEXMOFUYECKLUMU
pasnomamu  I-/l nopsdxob
T
Yacms CTH -
ckansHeild maccul 8 ocroba-
HUU  LOOPYITENUS

CmpyKImybHO ~ nempasozUyecxue CmpysmypHo -nemponoeutecii8
(MINONDUYECKUL )  INeMeHmbl mexmoudaerue) " 3qemMeHmal
1poda xBasuodropodnsie  no 2 pada [JI'V nopsdno8 xbasuodnopodnsie
cocmady, cmpoenuro 4 Saguocmu no 2apAXMEDY HAPYULEAUS
Cll6~14 CN3-1x £n3-2 CA3-2p
donee mpoynsie | | meree npouneie ””%",;‘,ﬁ"ﬂf%‘ﬂﬁ PEIgEIOn s

NN

NHIKEHEPHO - eeon0euvecue anemenms 3 peda
K8asuodHopodrsie no cocmaBy, cmpoenuro U cOCTIOAHUR
e ~ o~

Urs-3n #r3-3n| | Hr3-3p

AN AN
lols)] plslelr]  [Alofel]

Pue. 1-3. Cxema 30HanbHO-GJOYHOTO CTPOEHHS CKANbHBIX MaccH-
BOB B OCHOBaHHAX COOPYIKEHHH

A, B, B, T' —non3osb BAUREHA 7§pPOLECCOB DPA3rPY3KH eCTECTBEHHLIX
Hanps>KeHHHi H BbIBETPHBAHHA: A — OUYEHB CHJAbHOrO, B — cHAbHOrOo, B —
cpeanuero, I' — cana6oro (coxpaHHbie NOPOALL).

cucrembl TpetiuH) u Bbigensiercst kax CIIB., B CTB, cioXeHHBIX
CJOHCTHIMH TOJIIAMH, BCTpedaeTcss PHTMHYHOCTb CJOHCTOCTH CO
CJOSIMH MJIH TaKeTaMH CJ0eB NMOPOA MOHHXKeHHOH npounocTh. [lpu
TEKTOHHUeCKHX fAedopMauHsix Mo TAaKUM CJAOSIM H NakKeTaM MOTyT
NPOUCXOAHTh INPOCKaJb3blBaHHe, OyAHHAX, MexXdopMauHOHHbIE
CPLIBH H 00pa3oBaHHe MeJKHX CKJAAOK BOJIOUEHHs. TakHe cJjon
H nakersl uMenylorcs CI13-1 (nepBoro poxa) u uallle BCErO HMEIOT
3HAUHTEJBLHYIO NPOTAXKEHHOCTh TNPH OFPAHHYEHHOH MOLLHOCTH.
Mexay numu Haxonsitcs CI1B-1 (mepsoro poxa), cioxeHsble Gosee
MPOYHBIMH, MACCUBHBIMH /M MACCHBHO-CAOMCTHIMH MOPONAMH.
Hapywenuss VI—IX nopsakoB B CAOHCTBIX TOAWAX MOTYT OHITb
nByx sugos: CI13-2p (BToporo pofa paspeiBHble, CeKyllue TOJILY)
u CII3-2n (BToporo poma MJHMKAaTHBHBIE, COTJAACHEIE C TOJILEH).
Coueranne B maccuse CI13-1, CII3-2 u CII3-2n o6pasyer certs,
B sfidenx Kortopoil 6yayr Haxonutbes CIIB Toro usan uHoro reners-
YeCKOro THMA, OAHOPOAHHIE MO COCTABY, CTPYKTYypPe, TEKCTYpe H
tpemntosaroctd. Coueranne B npoctpancrse CIIB u CII3 Tpex
(uHorna yereipex u 6ogaee) cucrem tpeiyud VI—IX nopsaakos obpa-
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ayer cucremy IIIB. [na 3IIB xapakrepHo oTCyTCTBUE B HEM
BH3yaJIbHO Pa3JHYHMBbIX TpewHH. Hanuuue uersipex u Gollee CHCTEM
6710K006pa3yOlHX TpPEWHH HepelKo INPUBOAHT K 00pa30BaHHIO
OI1b Manbix pa3mepoB H HelnpaBHJIbHOH GOpPMBbL.

[IpHHUHMNB CTPYKTYPHOTO aHANH3a TeONIOTHYECKOTO CTPOeHHHA
TEpPUTOpPHA pasuoro mMacuiraba

B ropHbix pajionax, 06s13aHHbBIX CBOHM IIPOHCXOXXAEHHEM TEKTO-
HHYECKHM TnipolleccaM, OCOGEHHO 3aBepUIAIOUIMMCS aJbMHHCKHM
OporeHe3OM, TOpHble IOPOJb OOBLIYHO CHJIBHO Ae(OPMHPOBAHHL.
B 3THX yCJOBHAX BBIfIBJCHHE Te0JIOrHYeCKOro CTPOEHHs pPerioHa,
pailoHa H yyacTKa CTBOpa THApPOy3Ja TpebfyeT OonpefesieHHOM CHCTe-
Mbl H3YYeHHS B3aHMOCBSA3ell NMIHKATHBHBIX M AH3BIOHKTHBHBIX GoOpM
TEKTOHHUECKHX AedopMallHil, HCXOAALIUX H3 OGUIMX 3aKODHOMEpHO-
cTeil OpPOreHHYeCKHX IIPOLECCOB, a HMEHHO:

1) ocoGenHocrelt npouecca gedopMHPOBAHHS B YCAOBHSIX CJOXK-
HOr0 HalpsIYKEHHOrO COCTOSIHHS, MPOTEKAIOUIero rno 3akOHaMm Mexa-
HHKH TBEpPIOTO TeJa, KOTOphle onpenessiioT xapakrep Aedopmanud
(XpynKHX, BS3KHX) W KHHEMAaTHKY ABHXKEHHI B3aUMOAEHCTBYIOUIHX
CJI0XKHO MOCTPOCHHBIX TOPHBIX MAaCCHBOB;

2) yHac/ienoBaHHOCTH pa3BUTHA (OPM TEKTOHHYECKHX Aedopma-
uHit TOJIL MOPOA, MPOABASAIOWEACT B NOCAEAOBATEIbHOM HX Pa3BH-
THH N0 3TallaM OpOreHesa;

3) B3aHMOCBS3H TEKTOHHYECKUX npoueccoB B JeMHoit Kope
C OBHXXeHHeM MarMaTHHYeCKHUX Macc H BBHHMOB,Q!?CTBHH NMOCJIeAHHUX
¢ nebopMiipyeMbIMH MOPOAAMH.

TekToHHYecKHe nedopMalil CI0XKHO MOCTPOSHHBLIX TOJI TOPHBIX
FIOPOA MpOSBJAIOTCS H3OHPaTeNbHO B 3aBUCHMOCTH OT HHTEHCHBHO-
CTH TNpollecca OporeHe3a, OpHeHTaulu OCel 3JJIHICONAA TeKTOHHUe-
CKHX HANPSIKEHH{T OTHOCHTEJBHO OCeHl paHee CJOMHBIIHXCS CTPYK-
TYp, CTPOEHHST W CBOMCTB CAaMHX TOJUI, HEOAHOPOJHOCTH H aHH30-
Tponuu MaccHBa. ITo3TOMy yHac/lelOBaHHOCTb B Pas3BHTHH TMJIMKa-
THBHBIX dopM HedopMauuud NMPOSIBASETCS B YCJOXKHEHHH CKJIANOK,
CONPOBOMAAIIIEMCS pa3PbiBaMH COJOWHOCTH MOpoA. Hns nusb-
IOHKRTHBHBIX (GopM nedopMauuil yHaclIelOBAaHHOCTh DPa3BHTHS MNpO-
SIBJIACTCS B HBﬁHPZTe.ﬂbHOM pOCTC pPa3MepoB HEKOTOPBIX M3 30H
TEKTOHHYECKHX pPa3pbiBHbIX CMEHLGHHP’[. [Tnukatusubie U IU3BIOHK~
THBHble (POPMbI TEKTOHHUYECKHX Ae(OPMAUHH ABIAITCH pe3yabTa-
TOM OJHOTO MJIH HECKOJhKHX 3TAMNOB fpolecca oporesesa. [Toatomy
(hopMHPOBaHHE Tex M IAPYTHX MOXKeT ObITh CUHXPOHHBLIM (cOCKJIan-~
4aTbiM) HJH ACHHXPOHHBIM (HECOCKNAaAMaTHIM) B 3aBHCHMOCTH OT
rpeMenn ux ¢opmuposanusi. Orciona BbITEKaeT HEOOXOMHMOCTh
CTPYKTYpPHOTO aHaJaH3a pPermoHa, paloHa M yyacTKa KaK elHHOTo
KOMMJeKca C OLHOBPEMEHHLIM paccMoTpeHHeM o6enx QopM TeKTO-
HHYeckHx Aedopmaunit Bcex NOPSLKOB, BHISIBJEHHEM MOCJeNOBa-
TeabHOCTH HX GOPMHUPOBAaHHUS W PA3BUTHA BO BPEMEHH.
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Ilankatusubie (POpMbI TENTOHHYECKHX Aedopmauuil — cKAaJKH

Crpykrypuele Gopmel ck/a1afok, coraacio B. B. Benoycosy [5,
6], onpenmessiorcst mepepacnpefeseHHeM MaTepHasa B TOJLIAX
nepopMHPYEMBIX MOPOJ B 3aBHCHMOCTH OT CTPOEHHs TOJLL, NPOYHO-
CTH CJaramlolHX HX HOPOA H KHHEMAaTHUYECKHX THIOB CKJIaLOK
(«rsibI6OBBIX», CBA3aHHBIX € pafHaJ/JbHbIMH ABHXEHHSMH 3eMHOH
Kopbl; «HarHeraHHs» H «OOILEro CMSATHSA», CBA3aHHbIX C TaHTreH-
UHaJbHBIMH EBHXEHHAMH). PannanbHble H TaHreHUHa bHblE [ABH-
KEHHsI MOTyT couYeTaTbCsl BO BPEMEHH U B IIPOCTPAHCTBE, MO3TOMY
CKJIaJIKH MOTYT HMETb pasjiHyHble MoOp(oJIoruuecKue THIbI: OCTpHIE,
OKpYyrJible, H30KJAHHAJbHBIE, Beepoobpasubie, kopobuaTeie. 1o ycuo-
BHSIM 3aJleraHusl IJIacTOB ITOPOA H OCHOBHBIX 3JIEMEHTOB CKJIaJOK
(oceBBIX MUIOCKOCTeH, IIAPHHPOB, KPHINIBEB M T. [.) pasjiHYyaioT
CKJNafKH: TpAMble CHMMETPHUYHBIE, acCHMMETpPHYHLIE, HaKJOHHLIE,
ONPOKHHYTHE, JieXXadne U HbIpSOLLYe.

B HHXKeHEpHO-TeOJOrHYECKOM OTHOWIeHHH ocoboe 3HAayeHHe
HMEIOT pa3HOBHAHOCTH CKJALOK <«HAaTrHeTaHHs», HAMpPUMep, AHANH-
POBHIX, YaCTO CBSI3aHHBIX C NPHCYTCTBHEM B pas3pese NJaacTOB H
3asexell BOAOPACTBOPHMHIX coJief, a TaKiKe CKJAANKU «0BaeKanua»,
XapakTepHble AJis1 pPaiOHOB Pa3BHTHS HEOTEKTOHHYECKHX ABHIKEHHI.

Pa3amephl cKAaguaThX CTPYKTYD OOBIYHO BEJNHKH, H MOP(OJOTH-
YecKHe THIBl CKJAAJOK MOTrYT ObITh OTpEfeseHbl JIMUIb JUIS KPYITHOro
perHoHa uJu paiioHa. Ha yyacTke ocHOBaHUSI COOpYXeHHs, 3aHH-
Maloulero cObIYHO JIHIUL HacTh ORHOH M3 CKJIAAOK, HOJKHBLI BBISIB-
JATBCSL M paclundpOBBHIBATBCH 3JEMEHTHl YCJOMKHEHHS CKJaauaToft
CTPYKTYPbl: MHKPOCKJAAKH; CKJAAKH <«BOJOUEHHS» H Mexdopma-
ILHOHHBIE; MEXNJNACTOBbie MPOCKaJb3bIBAHHSA; 30HH MOCJOAHOrO
6yAHHa}»a W [pyrHe IJMKaTHBHble (OPMEBI, MeCTaMH pa3BHBAlO-
llMecs B TEKTOHHYECKHE pa3pbiBHble CMeIlleHHs, 3aJserarollHe cor-
JacHo ¢ uamiacroBanueM. [Ilpum stom ucxoaHo#i 6asolt siBasercs
XapakTep CKJafKH H ee MOJOXEHHe B CHCTeMe CKJaA4yaTOCTH AaH-
HOTO peruoHa, a TakKXe BO3MOXKHOe coueTaHie CTPYKTYpHBIX (opm,
B YaCTHOCTH: HeCOTJIaCHO€ 3aJleTaHHe CTPYKTYpHBIX 3TaKed pai-
OHa, HaJloXKeHHble CKJAaRuaThie CTPYKTYpH Bepxuero (Gosee Moso-
IOro) 3Ta)ka padioHa M perHoHa, coueTaHHe TIJIHKATHBHBIX H AHM3D-
IOHKTHBHBIX (POpM, pa3BHBAIOLIHXCA IO YHAcJelOBAHHBIM Hampas-
JIEeHHSM B HHXKHeM, 0OJiee JApeBHEM, CTPYKTYPHOM 3Taxe.

JusvionkTHBHEbBIE (BOPMbI TEHTOBRMYECKHX HepopManuil -— paspbiBHbIE cMENEHHS

TekToHHueckHe paspLIBHbIE CMeLIEHHS TpeAacTaBasioT coboil
HapylleHHs CIJVIOIIHOCTH TOPOABI, BHIpaXKaloliHeCsd B €€ XPYNKOM
pa3pyuleHHH M XapaKTEePH3YIOLIHECS MPOTAXKEHHOCTHIO, MOUIHOCTHIO
(LHpHHOH), aMIIHTYAONH CMELIEHHsT H CTPOeHHeM cMecTuTess. Pas-
PBHIB CIJIOIIHOCTH C HHYTOXKHO MaJioH aMIIMTynOH cMeuleHust 6jo-
KOB Ha3bIBaeTCsl TPelHHOH.

A. Kaiio [83] ycraHoBHJ, 4TO B MOAABAAIOIEM GOJBUIHHCTBE
clyyaeB aMIUINTyJa CMEWeHHs cocraBiser npuMepHo 10 % ot ero
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npoTsikeHHocTH (cm Tabua. 1-2). CTpoenue cMeCTHTeNs BKJOuaer
CHMMETDHYHOE PAClOJOXKEeHHe OTHOCHTeJNbIIO MJIOCKOCTH CMECTHTeJIs
NMOA30H PAa3/IHH30BaHHA H ONepsiOLIMX TPELIHH — OTPbIBA H CKaJlbi-
BaHHA

ITpu sto6eix Buiax Aedopmauiu (pacTskKeHue, cxKaTHe, H3THO,
KpyueHHe) HapylleHHe CIJIOMIHOCTH TOPOA OTHOCHTCS MO KHHEMa-
THKe ABHXKE€HHS K ABYM THNaMm — TPeLWlHHaM OTpLIBA M CKaJblBa-
HHS — HE3aBHCHMO OT aMMNJMUTYAB cMelueHus [l TeKTOHHYECKHX
pa3pbiBHBIX CMEUIeHHH TNPHHATLL CMeUuHaJjJbHble TEPMHHbBI, XapaxTe-
pu3yollHe KHHEMATHKY JABHKEHHs U CBsI3aHHbIE C 3JIeMeHTaMH rop-
HOH reoMeTpHH CKJIalO0K

C6pocbl COOTBETCTBYIOT TpellMHAM OTPbIBA, pa3BHUBANOLINMCH
npH gedopMauHMAX pPaCTAXKEHHS TOPHBIX Macc, MNpeHMyLIecTBEHHO
B pe3yJbTaTe paaHajibHblX ABHXKeHHH 3eMHo# KoOphl.

Casuru u B30poCH COOTBETCTBYIOT TPeUIHHAM CKaJblBaHHs, pa3-
BHBAIOLIUMCS MPH PasjnuHblx gedOpMauusx MacCHBOB, MpPEHMY-

5)
27/

N~

‘o=
Z-—- /. 7 Zj/l—-m—-——->x

Puc 1-4 Cxema pacfnonoKeHusi BO3MOMKHBIX MJOCKOCTER TEKTOHuue-

CKHX PaspbIBHEIX CMeIEHHH' i TPellHH B CJOKCTHIX CKaJbHBIA NODO-

Aax npH opMHPOBAHHH CuMMETPHUHBIX CKJIAJOK B maade (a)
B npoctpaHctee (6)

TpewHHbl CKaJbiBaHKs  (B3GPOCHl, CABHTH) cucTeMsl [, 2 — mapasjefblio

ocH Yy, nagenue 45°, 3, 4 — napanjieabHO ocH 2z, nagedue 90°, §, 6 — napaa

JNie/IbHO OCH X, naneHuwe 45° TpewnHbl pacTAMeHHs (cOpOCHl  pPa3ABHIH)

cHcreMa 7 — B NAOCKOCTH 2y, naleHHe 90° &8 — B NNOCKOCTH X, MaLeHHC
90°, 9 — B NJOCKOCTH yX, napeHHe 0°

1HeCTBEHHO B pe3yJibTaTe CXKaTHA NPpH TaHreHUliaJbHbIX HanpsKe-

HHAX
B niobom ckaJbHOM MaccHBe HMeEIOTCH TpellHHbl 060HX OCHOB-
HbBIX THIOB — OTPbiBa H CKaJbIBaHHs B oTHocuTesbHo caabbix MO

IIPOYHOCTH IopoAax npeoénaﬂ.alor TpelluHbl CKaJibiBaHus, a
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B JKECTKHX BBICOKONPOYHBIX KOMIIOHEHTaX TOJIL MPH HHTEHCHBHBIX
nebopManusax — TPEUlMHE OTpPHBA. DTO CBfA3aHO CO 3HAYHTEJILHO
O6sblIell NPOYHOCTBIO MOPOA Ha CXKATHE MO CPABHEHHK ¢ MpOY-
HOCTbIO Ha Pa3pBIB H CKaJibIBaHHe.

CornacHo cxeme A. A. Beauukoro [4] (pue. 1-4) npu dopmupo-
BAHUH CKJAAJKH MOMXHO OXHAAaTh Pa3BHTHA CKaJbLIBAIOIIUX H pacTa-
IHBAIOLIMX HAINpsXKeHHH B COOTBETCTBHH C HanpaB/eHHEM OCH
sanunconsa Ae@opMaluH OTHOCHTENbHO 3JIeMEeHTOB TODHOH reoMer-
PHH, 8 HMEHHO:

a) pa3BHTHe pa3pbiBHBIX CMeUleHHH THIa cOPOCOB, PA3NBHTOB H
TPEUIMH OTPbIBA BAOJbL OCell 3jHnconaa aepopMaunuu: 7 — BIOJb
0CeBOH MJIOCKOCTH CKAaiku mon yrioM nageHus 90°; 8 — monepexk
ckAagKK mox yraom 90°% 9 — cy6ropH3oHTaNbHO, HOPMAJBHO K Oce-
BOH TJIOCKOCTH CKJANKHU;

6) pasBHTHe Tpex nap TPeuUlMH ckanwBaHus (/—6), mepepacra-
IOIHX HEpeAKO B Pa3phIBHBIE CMEIIEHHs THNA CIBHra: HX NPOCTH-
paHHe BAOJb OCH X 3JuIMNcoupa pebopmauuu (5, 6) ¢ BCTpeuHHIM
najieHHeM NapHHIX MJOCKOCTEH MOoA yriom okoJsio 45°; Bmonb ocH 2
(3, 4) ¢ nameunem 90°% mmosb ocu y (I, 2) ¢ mapenneMm 45° (3TH
TpeUlUHbB MOTYT CONpPOBOXAATbCA MPOCKaNb3biBAHIIEM M0 Hamja-
CTOBaHHIO H TlepepacTaTh B MeXIIaCTOBHE CPbIBBI ¥ B36pochl). [Tpu
nepepacTaHUH TEKTOHHYECKHX TPEIIHH B pa3pbiBHHIE CMeEUIeHHS
noJie TEKTOHHYECKHX Hampsi:KeHHH pe3Ko MeHseTcs u AalbHelllee
pa3BUTHE TPEUIHH 10 HCXOAHOH cxeMe Hapyuiaercs. Passutie mep-
BOTO BO BPEMEHH Da3pBIBHOrO cMelleHus (IpH coxpaHeHHH obuiero
MOJIOXKEHHST 3JJIMNCOUNa AedopMalUH) YCHAUBaeTCs, a pasBHTHe
TPEIIHHOBATOCTH JAPYrHX HampasJieHuil ocnabesaer.

Inst uereft wHXeHepHno# reonoruu HaHOoOJbUIEE 3HAUEHIE HMeeT
MOUIHOCTb 30H TEKTOHHYECKHX pa3pbIBHEIX CMelleHHIl, B YaCTHOCTH,
cyMMapHas MOIUMHOCTH MOA30H CMECTHTENS W DA3JHHIOBAHUA, B Ipe-
nesax KOTOPbIX CKaJibHble MOPOAB pas3ApobneHbl H jpa)e nepe-
TEPTHl 10 COCTOSIHHSI PBIXJBIX FPYHTOB, OpeKuHii, «OpemrHuKa» (Kak-
KHPHTA), MHJIOHHTA H TJMHKH TPeHHs. TakiHe TMOM30HBI XapakTe-
pH3YyIOTCS TOBHIMIEHHOH AedOPMHPYEMOCTbIO H MOHHXKEHHOR BONO-
npoHuiaeMoctbio. TT0A30HEI OMepsioUINX TPeulHd OO6BIYHO HMeloT
MOBLILEHHYI0 BOAONPOHHIaeMocTh u nedopmupyemocts. Cviect-
BEHHOE HHXMKEHEepHOe 3HaueHHe HMMeeT OPHeHTANUS MJI0CKOCTel Tek-
TOHHYECKHX PAa3PBIBHBIX CMeIleHH{l H NPOTAXKEHHHX TPelUlHH OTHO-
CHTENLHO BEKTOPOB TNPHJIOXKEHHsT HAUPY30K OT COOPYXeHHs (mfo-
THHBl W 1p.), NPH HeOJATONPHATHOH OPHEHTALUHH CHHXKAETCs ero
yerofiuupocTb., OONACTH CONPSKEHUS — CTHIKA TEKTOHHUECKHX pas-
PHIBHBIX CMeEILleHHH — SABASIOTCH OGNACTAMH MOBHILIEHHOH BOIONDO-
HUIAEMOCTH, K KOTOPHIM 4aCTO NPHYPOUHBAIOTCH COCPENOTOUYEHHbBIe
nyTH GHALRTPAlUH, PACHPOCTPaHSAIOUIHECT HA NON30HV ONEpSIOIUX
TpewWH. Bce MOg30HBI TEKTOHHUECKHX CMeHleHHH TpebVIOT HX Hau-
6osiee TOAHON MHIKEHEPHO-Te0JIOTHUECKOH XapaKTEPHCTHKH H THlA-
TeJHHOTO OTPaKeHus MNPOCTPAHCTBEHHOro mnojoXeHus Ha [CM.
BuisiBnenue 3THX 3JIeMEHTOB MNPOH3BOAHTCA NOCJHENOBATENbHBIM
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aHaJIH30M, HauHHas ¢ Pa3pbiBOB BBICOKHX MOPSAKOB, 3aTEM ONepsio-
IHX MX TPEUIHH u T. 1.

B ycaoBHAX, KOrfa OCHOBaHHEM INIOTHH CJayXKaT CJIOHCTHIE
cKaJabpHble [1OPOABl, KpyTonanaloliie B CTOPOHY BepxHero Obeda,
CyliecTBeHHOE HHXEHEepPHOe 3HAUYeHHe HMEIOT MpPOTSAXKEHHble NOJoro-
najarmoulde TPeUIHHb OTpbIBA HAM CcKaJabiBanus. OHM paspuBalorca
yacTo npumepho nop yriamu 45—90° x niaockocTw mageHus mniaa-
CTOB B pe3yJbTaTte TJacTHUecKOfi AedopMaliMH H TPaHCJSAUHOHHBIX
CABHIOB MJ4CcTOB cjaabblXx MOPOA MO IMJOCKOCTAM HalJlacTOBAaHHUS.
BkpecTt npoCTHPaHUs NOPOM MX NMPOTAKEHHOCTh JHMHTHDPYETCS CHH-
reHeTHuecKHMH 3oHamu ocnabuenuss (CII3-1), npexncraBieHHBIMU
AN6O0 TAHTUATHIMH Pa3HOBHOHOCTAMH MOpPOR, NuGO MakeraMu mnJja-
CTOB H CJIOEB MOHHXXEHHON NPOYHOCTH. Pa3BHUTHE TAKHUX MPOTSKEH-
HBIX TpeIlHH B I1yOb MacCUBa MOXET MPOROJIKATLCS C KYJHCOO06-
pa3HbiMH NepepbiBaMH HJiH Ge3 Hux. [Tosorme npotsikeHHye Tpe-
IIMHBE B H3BECTHSIKaX H 11eCUaHO-apPrHJAJHTOBHX TOJNUIAX C KPYTHIM
najeHueM CJOeB yCTaHOBJEHB Ha psne o6bekToB: Murypcko#t, Tok-
toryansckoil, [Tanauckoit, Poryuckoit T'2C u ap. (puc. 1-5).

TekToHHYeCKHe DPa3PLIBHBIE CMEUIEHHst 3a4acTyio pPa3BUHBAIOTCS
CHCTeMHO ¢ O6JiM3KOH OpHeHTalHeHA TMJOCKOCTell HX CMecTHTejel
B npoctpaHcrBe. CoyeraHHe COrJIACHBIX C TPOCTHPaHHEM TOPOL
KPYIHBIX Pa3pbIBHBIX CMEIleHHH ¢ APYrHMH, CeKYIHMH MOPOABI MOJ
pa3HeIMH yriaMH, pacunerser toau Ha CTB. Opuentanus cucrem
MeJNKHX TpPeliHH CBA3aHA C OpHUeHTAUHell 3/eMeHTOB 3aJieraHud
NOPOA, a TakXKe 60Jiee KPYMHBIX TPELUHH H TEKTOHHYECKHX Pa3phiB-
HBIX CMellleHHil. DTO co3/aeT YCJAOBHA NOAOOHS OPIIEHTAUKH TPEUHH
H pa3phIBHBIX cMelleBHil pasHbix mopsakos. Tak kak CTB cMewens
OTHOCHTEJNBHO APYr IpYyra, TO OPHEHTAlUs CHCTEM MEJKHX TpelluH
OTKJIOHRETCH 10 CBOUM 3JIEMEHTAM 3aJIETaHHs [aXKe B CMEXHBIX
CTB 1 Moxer orauuatbest Takyke H B CIIB, apasoomuxes yactaMn
oasoro CTB, HO caoXeHHHIX pa3HBIMM TEHETHYRCKHMH THIIAMH
nopod. ITosToMy Heo6XOAHMO aHaJH3UPOBATH OpHEHTAUHIO Hapy-
IIeHHH CMJIOMIHOCTH Pa3HbIX NMOPSAAKOB MPHMEHHUTENBHO K KaXIOMY
13 Bboigenennpix CTH w CIIB B mocnenoBaTesbHOCTH OT BBICHIHX
MOPARKOB K HH3WHM. lakas MOCJeI0BATENbHOCT, NDEIbsBASeT
pasyinynpie TPeGOBAHUS X [AETANBHOCTH HHMOPMAUHH O JHTOJOTO-
cTpaTHrpadHueckoM pa3pese perMoHa H y4acTka OCHOBAHHST COOpY-
euus. Inst cTPYKTYpHOro ~1aji3a periona Ha CBOJLHBIX paspesax
HLOCTATOYHO BbIAEJAUTH APYCH, NOABAPYCH H OTHeJIibHbIe KPYIIHbIE
TOPH3OHTHI; ANt ananu3a palioHa — TOJUIH, TOPH3OHTHI H MayKH
MOPOA; AN aHAMW32 Yy4yacTKa THAPOY3Ja— NMAayK¥ W KPYHHBIE
MaKkeThHl MJACTOB; AJIS aHANH3a OCHOBAHHS COOPYMKEHHs — MaKeThl
NJaCTOB BHYTPH NMauek H AaXKe XapaKTepHble oTAeAbHbIE TJACTH.

I'padpuyeckne mMatepuasbl CTPYKTYpHOrO aHajiu3a pervona, pai-
OHa H yyacTKa THAPOY3Ja JOJKHBI CJAYKHTH OCHOBOH AJisi Hane-
ceHHsl KOHTYpoB 30H A, B, B, T — sKk30reHHbIx U3MeHeHH MaccHBa.
I1pu sToMm crneayer yuHTHIBATh: NMpPOLECCH BHIBETPHBAHHSA, Pasrpys-
KH 4 T. A. MTOAUMHEHB CTPYKTYPHBIM 0COGEHHOCTAM CKaJbHBIX Mac-
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Puc 15 Paspesm no aunuam ABC (npomonbHHK, npaBmii Geper p AxOypw) w DEF
(nponoibuHK, neswii Geper p AKGYPH) K cXeMe TEKTOHHUECKOTo CTPOeHHs ydacrtka [lanmam-
CKOTO THAPOY3Aa
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30Ha pPa3anupsoBaHhs, JV —30Ha Da3PHTHA BHYTPH(POPMANBOHHMX CPHBOB, TOYKAaMH NOKa3aBL Ipa
HRUK 30H,



CHBOB;, KpyNHble MPOTAXKEHHble TpPellHHbl Pa3rpy3kd B OCHOBHOM
HAaCJeAYIOT HalpaBJ/eHHs IepPBHYHBIX W TEKTOHHYECKMX TPeLLHH;
TPelMHbl BbIBETPHBAHHS PA3BHBAIOTCR NPEHMYIUECTBEHHO MO Tpe-
UIHHAM pa3J/iMYHOrO reHe3Huca, a TaKXe Mo IMJOCKOCTAM Han/jaacTo-
BaHHsl, CJAAHUEBATOCTH H DA3JHUHBIM MHKPO- H MaKkpoaedexram.
[eomopdosiornyeckde 3JieMeHTBl MOJHH pPex Da3BHBAlOTCS B 3aBH-
CHMOCTH OT CYMMdpHOIQ BO3/€HCTBHUS TEKTOHHUECKHX, CTPYKTYPHO-
[EeTPOJIOTHYECKHX 0COGEHHOCTEl MacCHBOB, HAJIOMEHHBIX MPOLECCOB
pasrpy3kH H BBIBETDHBAHHs, a TakXKe [IPOLECCOB 3IPO3HH.

B cBeTe M3JI02KEHHOrO CTPYKTYpPHBIH aHasn3 ¥ nocrpoerne [CM
OCYINEeCTBJSIOTC JJsT KaXKAOH cTalHH NPOEKTHPOBAHHSA 1O CJeAYo-
LIHM 3Tanam:

1. CocTaBneHHe  perdoHaJbHOM CTPYKTYPHO-TEKTOHIYECKOH
cxembl B Macwrabe 1:100000—1:250000 c uenpio BHSIBJAEHUSA
koHtypoB CTB u CT3, uto Heo6xoxuMoO a5 o6Lieil OUEHKH yyacTKa
NpejnoJiaraeMoro CTpONTeNbCTBa.

2. CTpyKTypHO-NeTpoJlornieckoe paifOHHpOBaHHe y4yacTKa THI-
poysna B macwrabe |:2000—1:5000 ¢ uenbio BHISIBIEHHS KOHTY-
pos CIIb u CII3. IToctpoenue ¢parmenros 'CM, na ocHoBe KOTO-
pbIX HNJAHHPYIOT YYacCTKH reoMexaHHYeCKHX, OINBbITHO-()H/IbTPaLHOH-
HBIX, AETa/bHLIX [EOPH3HYECKHX H APYTHX BHAOB HCCJACLOBAHHSA
B MacCHBe.

3. HHxeHepHo-reosornyeckoe palflOHHPOBAHHE CKaJbHOTO OCHO-
paHust B MacwitaGe ]:1000—1:2000 u xpynHee, umeiolllee 1lenblo
BbISIBIeHHe yTouHeHHbIX KOHTypoB MI'B u MI3. Ha 3Toit ocmoBe
cocTaBJsieTcst NPOrHo3Has xapaktepucruka tunos MI'B u MI3 mo
JaHHbBIM aHAJIOrOB, a TaKXKe IOJeBbIX H JabopaTOPHBIX HCcJeAoBa-
HHUH, pe3yJbTAaThl KOTOPLIX CTaTHCTHYECKH 0O6pabaThbiBAalOTCS IPH-
MeHHuTeJbHO K BblaejedubiM UTB u UI'3. B pesyabrate sTOro sramna
crpoutcss 'CM Kak oCHOBa HJisl COCTaBJEHHS CleLHaJH3HPOBAHHLIX
mogesell. llerasbHOCTb, COCTaB TeMaTHYECKHX IleJeHanpaBJeHHbIX
HceaenoBaHuit M rpacduyeckHx OToOpaXKeHHH HX Ppe3yJbTaToB
B 3HAYHTEJbHOH CTENeHH ONpelessioTcsi ypOBHEM TeoCTPYKTYpHOH
CJIOKHOCTH M KJIACCOM HCCefyeMOoro o6nhexra.

Hpunoowenne 2

CTPYKTYPHO-TEKTOHHYECKOE PANOHHPOBAHHE
TEPPUTOPHUH MPOEKTUPYEMOIO rHIPOY3JIA

Ha cragun npeanpoeKTHOH JOKYMEHTAalUHMH THADPOy3Jaa B pafl-
OHE CO CJ0XHBIM Te0JIOTHUECKHM CTDOEHHEM CJelyeT ONpeiesnTh
yu4aCTOK CTPOHTEJbCTBA OCHOBHLIX COODYXKeHMH, NpHYeM KeJja-
TeJbHO BAAJIH OT IAyOHHHBIX ceficMOreHHbix passomos I—II mo-
paakoB. [Ipu CUNBHBIX 3eMJIETPSICEHHAX MOABHUKKH He HCKJIOYEHBI
H 10 pa3/ioMaM HH3WHX TMOPAAKOB, OAHAKO HX BEPOSATHOCTL H
aMOAHTYAQ CMEUeHUl npu 3TOM MeHblle. Psj  HH3KOHaNOPHBIX
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semaanblx muotud CLUIA, mocTpoeHHBIX B 30He CEHCMOreHHOro pas-
goMma | nopsaxka Cen-AHppeaca, nperepnesH CMelleHHs CBOHX
yacrefi ¢ aMIJIHMTYJOH B HECKOJbKO METpPOB.

B 3amauy CTpYKTYPHO-TEKTOHHYECKOro paHOHHPOBAaHHS perHoHa
M YYaCTKOB KOHKYDHDYIOIIHX CTBOPOB BXOMHT:

1. BoiaBuTp cucreMy ceficMorennblx pasjomos I—II nopsakos
H 10 BO3MOM(HOCTH OLEHUTh KHHEMATHKY ABHXKEHHS KPYINHBIX Tek-
TOHHYECKHX HapyUeHHH HH3IIHX MOPSAKOB.

2. BhisiBUTH CEHCMHUYECKYI0 AKTHBHOCTb perHoHa H pafioHa.

3. BbisiBHTb y4acCTKH NepeceyeHHs PeKOH CTPYKTYPHO-TEKTOHH-
yecKHX OJIOKOB, HMEIOLIHX pa3Mephi, AOCTAaTOYHHIE AJS pa3MelleHHS
OCHOBHBIX COOpPYXKEeHHH THApOY3Ja.

4, V3yuuTb H OLEHHTb BO3MOXHble NPOSIBJIEHHS HEOTEKTOHHKH
B palioHe ruapoysJa.

DTty 3ajayy pelaloTCs METOAAMH CTPYKTYPHOTO H HEOTeKTOHH-
YecKOro aHajii3a perhsoHa, paoHa W yyacTka ruapoysna. ITpunum-
nHajbHble OTBETH Ha 3TH BONPOCH CJAEAYeT NMOJYYHTb Ha CTaAHH
NpeANnpPOeKTHOH NOKYMEHTAIlHH, XOTS1 COOTBETCTBYIOIIHE HCCJENO0Ba~
HHsl HeOOXOAHMO TNpPEeAyCMOTPeTh H Ha IOCAeAYIOLIHX CTadHAX.

CTpyKTypHHH aHa/H3 perdoHa 3akKJlOYaeTcs B H3YYeHHH Kpyn-
HBIX TEOJIOTHYECKHX CTPYKTYP 3HAUHTEJbHOH MO MJOIAaAH TeppHTO-
puH, BKJMOYaroueid B ce6s palHOHH H y4acTKH BapHaHTOB CTBOPOB
ruapoysna. OH NpPOBORHTCA Ha OCHOBE JIHTEDATYPHHIX MaHHHIX,
HODMAaTHBHO-METO/HUECKHX JOKYMEHTOB, a TaKXe TrocylapCTBeH-
HbIX, reoMOp(OJNOrHYeCKHX, I'eOJIOTHYECKHX, TEKTOHHYECKHX KapT,
cxeM ceficMHYecKoro paffoHHpOBaHHs B Macmitabax 1:1000000 —
1:100000 n kpynHee.

[Tpu sTOM HeOOXOAHMO BHIABHTb B3aHMOCBSI3H DErHOHAJbHBIX
reoJIOTHYECKHX CTPYKTYp, TeKTOHHUecKux paspniBoB [—III nopsa-
KOB M 30H HX BJIMSIHHSI C MOAOGHBIMH CTPYKTypaMH H pa3pbiBaMH
HU3LHX MNOPSAKOB, NPOSBASIONINXCS Ha Y4acTKe IPOEKTHPYeMOoro
ruapoysna. B npakTHKe THADOCTPOHMTENLCTBA HMEIOTCS  CJydai
Ha/JMydsl B OCHOBAHHSIX COOPYXKeHHH pa3JOMOB BHICUIEro MOpsiAKa
(Acyanckne naotuuel B APE, mnorunsl Kuposckoro rumpoysna
B CCCP u pnp.), nu60 ocHOBaHHS HAXOAATCS B HeMOCPeNCTBEHHOH
6nu30CcTH OT TakHx passoMoB (Uupkefickas, Hurypckas I'3C
B CCCP, Kacce6ekas I'SC B Tyuuce u ap.). B ropbix pafioHax
ne pceraa ynaercst Haiitu CTB, cBoGoaHble OT pa3pbIBHBIX Hapylle-
Huit [II—IV nopsiikoB, Ha/iuyMe KOTOPHIX B OCHOBaHHH Tpebyer
HHAHMBHAYaJbHOTO YYe€Ta H HHXKEHepPHO-reoJIOTHIeCKOH OLEHKH.

Inst cTpykTypHOro aHaju3a perioHa u pafioHa CJeAyeT HCMOJib-
30BaTh MaTepuainnl aspodorocbeMku [47] B BHAe (POTOMOHTaXa H
cTepeonap CHHMKOB, a’p0- H KOCMHYECKOH HH(ppaKpacHOH CbeMKH,
a Ha BHIGPAHHOM YyuYacTke CTBOpa — kpynHoMaciwraGroit (1:1000
H KpymnHee) (GOTOTEONONHTHOH CbeMKH. MeToAHKa reoCTPYKTYpPHOTO
# reomopdonoruueckoro aemiHGpoBaHHsS MaTepHasOB (POTOCHEMOK
usnoxera B [1, 3—8], rae noguepxuBaercs, YTO Ipolecc reoso-
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CxeMaTHueckas  CTPYKTYPHO reojornueckass Kaprta IOr0 BOCTOYHOrO
Gopra BoaospaHuaiia Kacceb

I — TIaYKOHHTOBbIE TMECYAHHKH C IMPOCNOAMH wMepredeft 2 — rA1YKOUHTOBLIC
Meprea ¢ HNPOoCHOfAMH FAINYKOHHMIODNIX fNILC TAaHHKOR S-lnmyxonmonme nee
Y iHHKH H MUpresii HOP 1CYJICHCHITDIC 4 — TeMIIQ ceptie MepreJH ¢ 1npo
CAOSIMH DPAKYLWICYHHKOB W TJHHHCTBIE H3BECTHSKH € TNPOCAOAMH TINayKOHHTO
BblX TMeC{aHHKOB & — CKJIOHOBbie OpPEeKuMH H3 35O0LeHOBLIX [1ec ITHHKOD 6 —
G MHILOKAHBIE GHTYMMHO3HbLIE HIBECTUAKH 7 — yepHble MEpPresii ¢ NPOCAOIMH
FMMHHHCTBLIX H3aBecTHAKOB, & — npelliojlaraeMbie KOHTYPbl KODEHHBIA MNOPOR
noJ YeTBEepTHYHBLIMH 0OGpa3zOBaHHAMH, § — 9JeMEHTBbl 3ajeraHHs NRacros,
10 — 3neMeHThl 3ajeraius AAA 3aOPOKHHYTLIX #OJacToB 1/ -- B36GpoOCo caBMiH
H B36pockl YycTaHOBJIeHHbie, [2 -~ TO Ke MpeanosaraeMoie 13 — cGpoco
CABHIH H c¢Gpochl ycraHomleHuble [4-— 10 Xe upepnojaraempie I5— 1nas
Hbie CTPYKTYPHO TeKTORHYecKHe OJIOKH




FHUECKOro Jemd(pHpoBaHHA HHAHBHAyaJH3HPOBAH H TpebyeT Tec-
HO[ B3aHMOYBS3KH C Ha3eMHBIMH HaO/NI0JeHHAMH.

B npomecce reocTpykrypHoro paeliH@pupoBaHHA (HOTOCHEMKH
BHIAEJACTCH HECKOJbKO 3TaNoB MOCJefOBATENbHOrO ONO3HaBaHHA
crepBa KPYNHBIX TFeOCTPYKTYDHBIX 3/IeMEHTOB, a 3aTeM Bce 6oJiee
MeJKHX QopM u aeranefi:

1. MlayueHue xoHTaxkTHOi neyatd u (HOTONJIAHOB a3podhoTOCHEM-
ki B Maciurabe 1:20000—1:10000 ¢ noMouiblo JIHH30BHIX H 3ep-
KaJIbHO-JIHH30BBIX CTEPEOCKOIOB, COMOCTABJEHHE HX C TeoJorHue-
CKHMH KapraMH O/u3KOro K cHHMKaM Macwitaba. Haxoxpaenue
AelinppOBOUHBIX NIPH3HAKOB KPYNHBIX F€OCTPYKTYPHBIX H reoMopdo-
JIOTHYECKHX 3JIEMEHTOB: OCHOBHBIX CKJaA4daThiX CTPYKTYpP, TEKTO-
HHYECKHX pasphiBHbIX cMelleHuit 1—IIl nopsaakos, o6Banos, ceJelt
xapakrepa OOHaXEHHOCTH, NPOCTHPAHHA H NAaAE€HHA MOPOA, CJIOH H
KOMIIJIEKCH! KOTOPBIX pa3JiHyaloTcsi N0 LBETY H TOHAJbHOCTH.

2. AspoBusyanbHoe HaluslofeHHe ¢ caMoJjera (BepToJera),
[I03BOJISIIOIIEE YTOUYHHTb BOCIPHSITHE OIO3HABATENBHBIX NPH3HAKOB
TIPH CJIHYEHHH HATyphl ¢ (oTOMAaTepHanaMH.

3. HasemHoe comocraB/ieHHe TeOCTPYKTYPHBIX, IeoMOPdOJOri-
YeCKMX M TFe00OTAHHUECKHX 3JIeMeHTOB C (DOTOCHHMKaMH (a3po- H
(hOTOTEONONHTHOH CHEMKH), NO3BONANOIIEE AeTaAH3HPOBATh AEHIHD-
POBOYHBIE NPH3HAKH.

4, B ceficMHYeCcKH aKTHBHBLIX paiioHax reoMopdoJsoriayeckoe
LewHhpHPOBaHHE a3POChEMKH MO3BOJIAET BHIABHTD MecTa AJiA
HAa3eMHbIX HMHCTPYMEHTAJbHBIX HCCJAeJOBAaHHH HEOTEKTOHWUKH, Ipo-
fBJAsiOWEeHCcsT B M3MEHEHHSIX BBICOTHOIO [OJIOXEHHS XapaKTepHBIX
TOUEK Teppac, M NOCTPOEHHs 3IelpOreHHYeCKHX CHEKTPOB JOJHH
peK.

5. Ha 6ase reocTpyKTypHOro H reoMopdoJorHyeckoro AelHd-
pPHPOBAaHHSA M reoJsioOrHUecKux KapTt Macwrtaba 1:200000—1:20000
CTPOHTCA CTPYKTYPHO-TEKTOHHYECKas cxeMa paHoHa H ydyacTka
crBopa B Macwrabe 1:10000—1:25000. Hcnonbsys Takxke HaH-
Hble HHXKeHEeDHO-TeOJIOTHYECKOH CBEMKH, CJeAyeT NpEeABAPHTENBHO
KJaccubHUHPOBAaTb Pa3pbiBHbBIE CMeEIlleHHUs], ONPeae/iiTh HX NOPAAOK,
noApasfleliTh Ha KHHEMaTHYECKHe THIbI, AATb 3JIEMEHTHbl 3aJera-
HUS, NPOTAKEHHOCTh, MOLIHOCTb TMOA30HE CMECTHTeNs, COCTaB H
COCTOSIHHE 3aMOJIIHTENs, MOLLHOCTL MOA30H PA3/IHH30BaHHA M Olle-
psiolinx TpewHH. CocraBileHHasi CTPYKTYPHO-TEKTOHHYECKAs CXeMa
MO3BOJISIET lleJIeHaNpaB/eHHO 3aMPOEKTHPOBATh KOMIJIEKC reo(H3H-
ueCKHX, OypOBHIX M TOPHO-IPOXOAYECKHX paboT A/ yTOUHEHHS
CTPYKTYPHO-TEKTOHHYECKHX H CTPYKTYPHO-TIETPOJIOTHYECKHX 0CObeH-
HOCTeH OCHOBAHHA.

Ha pucyHxke noxasaHa CTPYKTYpHO-TEKTOHHYeCKas KapTa I0ro-
BOCTOYHOro 60pTa BomoxpaHuauuia Kacceb, cocTaBiieHHast Ha OCHO-
Be a3podOTOCHEMKH, MAaPUIPYTHON CheMKH H OrpaHHueHHOro obbeMa
ropHo-6ypOBHIX paboT.
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Ipusoxcenne 3

CTPYKTYPHO-NNETPOJIOTHYECKOE PAROHHPOBAHHE
CKAJIbHbIX MACCHUBOB

3apaun paonuposaHus

CTpYKTYpHO-IIETPOJNOrHUECKOe pafiOHHpOBaHHEe CKaJbHBIX OCHO-
BalHil ABASETCA BTOPHIM H OCHOBHBIM 3TANOM TeOCTPYKTYPHOIO H3y-
yeHHsl BbIOpaHHOrO yvyacTKa CTPOHTeNbCTBA PHAPOY3Jaa B [peaesax
onnoro CTh.

OcHoBHas 3ajaya CTPYKTYPHO-NETPOJOrHYeCcKoro paioHHpOBa-
HHsl CKAJIbHOTO MacCHBA COCTOMT B €ro pacujieHeHHWH Ha reHeTHye-
CKHe CTPYKTYpPHO-NIETPOJIOrMYECKHe 3JeMeHTHl, KBa3HOMHODOAHbLE
10 COCTaBY, CTPOGHHIO H COCTOsiHHIO, B dactHoctH, CIIb-1, CII3-1,
CI13-2p, CI13-2m, 3I1b (cm. puc. 1-3).

Beiensitor cheaymoumue 3Tanbkl  CTPYKTYPHO-TETPOJIOTHYECKOro
pafionHpOBaHHSA:

a) MOCJOHHOe JIMTOJIOFO-IIeTPOJIOrHUecKoe H3yuyeHHe pa3spesa
B Macuwrabe [ :100—1 :500;

6) onpoGoBaHne paspesa, JabopaTOPHbie HCCAENOBAHMSA MHHe-
paJsipHOro cocraBa H (PH3HKO-MeXaHHUYECKHX CBOIICTB DPa3HOBHJHO-
cTeii nopoa B o6pasuax;

B) H3yueHHe CTDPOEHHS M COCTOSIHHS Topofd (ycJOBHS 3ajieraHud,
6M104HOCTh, TPEUHHOBATOCTb, OOBOAHeHHocTs U T. A.) B CIIB
CIi3;

r) cocraB/leHHe MPejBapHTENBHOrO HOPMaJbHOTO CBOIHOLO
JHTONOro-cTpaTHrpaduyeckoro paspesa (KOJOHKH) € CHCTeMaTH-
3aiMeil Ha ero OCHOBe pe3yJibTaTOB HCCJie[OBaHuil no stanam 6)
B); BblieJieHHe Ha HeM TIpaHHiU CHHIEHETHUECKHX CTDYKTypHO-TeT-
poJsornyeckux snaemenron: CIIb-1, CI13-1;

Jl) cocTaBjieHHe HA OCHOBE MaTepHaJoB HHKeHEePHO-TCoJIOTHYe-
CKHX CheMKH H pa3BelkH (BKJiouasi reobusnueckue HCCAefOBaHHUS)
HH)KEHEPHO-Te0JIOrHYeCKHX pa3pesoB, Ha KOTOPLIX MOKasaHbl pa-
HHILBI cHHreHeTHYecKHX M moctreHeTuueckux CIIB u CII3, a taxkxke
npubanxkeHHoe noJio)keHue rpanul noason A, b, B, T;

e) cHCTeMaTH3alus M CTAaTHCTHUeCKas ob6pafoTka pe3ysbTaToB
JabopaTOpHBIX HCCAEN0BaHHI CBOMCTB NMopox Ha obpasiax no BH-
penennbiM CIIB, CII3 u ux uyacTsiM; oUeHKa M3MEHEHHI xapaKTe-
PHCTHK CBOMCTB ¢ 3arayOJieHHeM B CKaJibHbIH MaccHB,

XK) cocTaBjleHHe (Kpome pa3pe3oB) TCOPHU3OHTAJNBHBIX CpPe30K
¢ HaneceHneM Ha nux koHTypoB CIIB wu CII3; coorBercrytomue
XapaKTepHCTHKH COCTaBA, CTPOEHHsI, COCTOSIHASL M H3YUEHHBIX MOKa-
3aTesiel CBOMCTB HAHOCAT Ha pa3pe3bl H cpe3bl Ju60 NMOKa3bIBAIOT
B Tabauile.

STH 3Tanbl NOBTOPAIOTCS MO CTaJHAM MPOEKTHPOBAHHA: IpeA-
Baputeabhbie (TDO), ocnoBHble (npoekt), yrounennwe (PI1).
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Hayuenue ceopnoro anronoro-crpaturpaduueckoro paspesa maccusa

Onopuo#t 6a30il UHXKeHEPHOH TreoJIOTHH ABJISIOTCS METOAbLl HCTO-
pHUECKOH reoJiOriiH, cTpaTHrpadHH, JHTOJNOTHH, TEKTOHHKH, CTPYK-
TYPHOH T€O0JIOrHH, CTPYKTYPHOH NeTPOJIOTHH H AHHAMHYECKOH reo-
Jgordd. bBe3 HCnoab3oBavus S5THX MeTOL0B HEBO3MOXHBl OLEHKa
yCJOBHH (GOpMHDOBAHHS H pa3BUTHA MacCHBOB, IIOHUMaHHe MpH-
pOAbl HX HEOAHOPOAHOCTH, aHH3OTPOINHH, NPOrHO3UPOBaHHe PHIHKO-
reoJIOTHYECKHX TPOLECCOB H sIBJEHHHA H MHOroe Apyroe.

Hcnosnb3oBaHHe METOAOB JIHTOJOTIH M CTPATUrpadiu NMPH HHKe-
HepHO-Te0JIOTHYeCKOfi CheMKe MO3BOJSET MOCTPOHTb CBOAHBIA JIHTO-
Jgoro-crpaturpadyuyeckuii paspes (KOJOHKY) H3ydaeMoil TOALH —
OCHOBY CTPYKTYPHOIO aHaJiH3a CKaJIbHOro OCHOBaHHsI.

Hepenxko Habaowpamomuicsa B NpakTHKe H3BICKAHUH HELOyYeT
JIHTOJIOTO-CTpaTHrpaduyeckoro paspesa IOpPOJ ydacTka, paHoHa H
pEerHOHa H COOTBETCTBHS ero NnoApobHOCTH MaciiTaly HHXEHepHO-
reoJIOrHYECKOH CbeMKH NPHBOAUT 3a4acTyl0 K HEMPHATHBIM «ClOp-
npu3aM» NpPH BCKPHITHH KoOTJoBaHOB. [lostomy 1enecooGpastbl
nepBOOYEpeAHOe H3YyUeHHe JIHTOJOrO-CTpaTHrpaHIeckKoro paspesa
M cocTaBjieHHe ero kKonoHku B Macuwirabe s 10—20 pa3 Gosee
KPYIHOM, ueM MacliTal HHXKeHepHo-reojoruieckoit cbeMkH. Co-
crapieHHblit Ha ctagun TOO B macwrabe 1:200—1: 100, Ha nocae-
AYIOUIHX CTAJHAX OH MOXKET YTOUHSATHCH, AeTaJU3HPOBATLCS (BMJIOTH
no Mmacwraba 1:20). 3rto o6ycsaoBieHO HeoOXOAHMOCTHIO yueTa
crabeix nmo mpoyHoctH M MajomouwHux (0,1 M u MeHee) cJioes,
BJHSIOIHX HAa NPOUYHOCTb, AePOPMHPYeMOCTb OETOHHBIX COOpYIKe-
HUH, YCTOHYUBOCTb OTKOCOB, (PHJIbTPALHOHHYI0O HEOAHOPOAHOCTb H
T. AL

Bce 310 NpPUBOAMT K HEOOXOLHMOCTH TMOCJOHHOrO0 H3YyUYeHHS
JIHTOJIOTO-CTpATHrpadHUECKOro paspesa, oco0eHHO B Tex caydasx,

oMy v
t t
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Puc. 3-1. KouHekcust pa3spe3a H3BECTHSKOB Ha ydyacTKe apouHoii miotHHH Kacce6
A, B, 83, 92 — mapkupywouwe ropusoutsl; I—VI/[ — HoMepa Tauek.

KOrja MacCHB CJIOXKEH TOHKOCJOHCTHIMM MOPOJAaMH THNA TeppHreH-
HOro HJiM KapOoHaTHOro (paulla, pasiUYHBIMHU 1O MOLIHOCTH MJIHT-
YaThIMH IJIACTaMH OC3JIOYHBIX H MeTaMODGhHYeCKHX MOpPOJ HJH
CHJIbHOHAPYIUIGHHEIMH CJIOMCTBIMH INOPOJAMH, B KOTOPHIX HeoOXo-
AUMO BHABHTb 30HBI MEIKHX TCKTOHHUECKHX pa3pbIBHBIX CMelleHUi
u npoTsaKeHHbBIXx TpemHH V—VI nopsaakos. llocaoiinoe n3ayueHHe
paspesa H cocTaBjieHHe Ha ero opAHHaTe 3MIOP MOIUHOCTH IJACTOB
BCKPBIBAIOT 3aKOHOMEPHOCTH YepefOBAHHS H PHTMHYHOCTH CTpOe-

43
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soueHa (Pgy) yvacTka apounofi muothHeel KacceG (macwrad
1:200)




Yeanosubie ofo3Hauenus K puc. 3 2

] — H3BECTHAKH MACCHBHO-, TOJCTO- H CPeRHECNAOHCTLIe, 2 — HABECTHAKH
TOHKOCJIOMCTBIe MOILIHOCTbIO OoJtee 0,20 M, 3 — TOo xe Mowkoctbio ot 0,10
R 0,20 M; 4 — JHCTOBATOCAOHCTHIE MOwKOCcThid oT 0,02 mo 0,10 M, §—
MapKHpYIOUlHe TOPH3O0HTbLI, A — nepeciagBaHHe MEJKO3EPHHCTLIX CpejlHe
H TOJCTOCJOHCTHIX, pPeXe MaCCHBHOCAOHCThHIX, NpeHMyLlecTBeHHO OHTY
MHHO3HbBIX H3BeCTHAKOB MouHocThi 0,35—1,0 M (cpepussa MowHocTb 0,6 M)
€ TOHKOCJOMCTBIMH, PEAKO JHCTOBATHIMH OHTYMHHO3IHLIMH H3BEeCTHRKAMMH
moumHocteio 0,06—0,5 M, CoaepxaHue cpefHe-, TOJNCTO- M MAacCCHBHOCJOM
CThiX H3BecTHAKOB 75 %, TOHKOChoHCThIX — 25 %, B -— cnou Mmesnkosepuu-
CTBLIX, CpenHe- H TOJCTOCJHOHCTHIX GHTYMHHO3HBIX H CJaGOGHTYMHHO3HbIA
H3BECTHAKOB Momnoctbio 0,3—0,8 M, paspenennsie TOHKHMH (0,02—-0,06 w)
NpOCJOAMH JIHCTOBATHIX CAaGOGHTYMHHO3HbBIX H3BecTHRk0B CopepAaHie
cpejiHe- H TOJCTOCAOHCTBIX H3BECTHAKOB 92 %, JNHCTOBATBIX H TOHKOCJOH
cToix — 8 %; B — flepecslaHBaHuHe MEJNIKO3EPHHCTHIX CpefiHe H TOJACTOCJOH
cTblX cNaloGHTYMHHO3IHBIX, pexe OGHTYMHHO3HBIX H3BECTHAKOB MOULHOCTbIO
0,3—0,7 M (cpenuns MowHocts 0,5 M} C© JNHCTOBATHLIMH  HIBECTHAKAMY
MourHoctbio 0,02 M M TOHKOCHOHCTBIMHM H3BECTHSKAaMH MOUWHOocThio 02—
0,3 M OHTYMHHO3HBIMH, DERKO CHAbHOOHMTYMHHO3HBIMH Conep:xaHHe cpely
He M TOJCTOCHAOHCTBIX MH3apeCTHRKOB 85 %, JHCTOBAaTBIX H TOHKOCJOH
cThiX — 15 %; I — nepecsiavBanie MENKO38PHHCTHIX TNPEHMYUIECTBEHHO
TOHKOCAOHCTHIX, MAaCCHBHO- H CPEeAHEC/IOHCTBIX OHTYMHHO3HBIX, peme
cna@o6HTYMHHO3HbBIX H3BeCTHAKOB MouwHocthio oT 0,3 mo 1,0 M (B cpen
HeM 0,55 M} ¢ TOHKO , HHOTAA JIHCTOBAaTOCHOHCTBHIMH CHJABHOGHTYMHHO3
HBIMH H3BeCTHIKaMH MoWHOCcTho 0,02--0,25 M CognepxaHHe MaccHBHO ,
TOJNCTO- W CPERHEeCNOHCTHIX H3BecTHAKOB 83 %, TOHKO K NAMCTORATOCHOU-
cToiXx — 17 %, J[ — cnoH MeJNKO3epHHCTLIX, MACCHBHO H TOJCTOCAOHCTHIX
GHTYMHHO3HBIX H CJAa606HTYMHHO3HBIX H3BECTHAKOB MoOIIHOCTBIO 05—
1,0 M, paspenedHple ToHKHMH (0,02—0,03 M) npOCAOAMH JHCTOBATHIX
CHTYMHHO3HBIX MABECTHAKOB CopeprXaHue MACCHBHO- H TORCTOCAOHCTHIX
HaBecTHAKOB 97 %, JsucroBarocaoncteix — 3 %, E — mepecianpaHue MeJKO-
3ePHUCTLIX  MACCHBHOCNOHCTBIX OHTYMHHO3HBIX H  cJHAaGOOHTYMHHO3NBIX
H3BECTHRKOB MOWHOCTBIO A0 1,3 M (B cpennem 10 M) C TOHKOCHAOHCTBIMH
CHALHOOHTYMHHO3HBIMH  H3BecTHAKaMu wMolnuocteio 01—03 M  Coaepka-
HHE MACCHBHOCJAOMCTLIX H3IBeCTHRAKOB 86 %, TouxkocnoueTniX — 14 % K —
C/IOM H3BECTHAKOB MEJNKO3EPHHCTBIX TOJACTO M CPelHecJOHCTHX chabolu-
TVMHHO3HLIX MOUIHOCTbIO 025—08 M pasneneHHble TOHKHMH (MOUIHOCTBLIO
0D 02—0 05 M) DNpOCAOAMH NHCTOBATBHIX OHTYMHHO3HBLIX kipecTHakon Coi1ep
WaHHe TOACTO W CHDEAHECNOMCTLIX H3recTHswOB 94 %  nucromatociom
cTeix — 6 % 3 — nepecrauBaHHe MeJKO3EDHHCTHIX MACCHBHO TOACTO
M  CDEeRHECMOHCTbIX CHAGOGHTYMHHO3HBLIX H3IBECTHAKOB MONHOCThiO O 3—
08M (B cpeaneM 065 M) ¢ TOHKOCNOHCTHIMH OHTYMHHO3HLIMH H3BeCT
HaKamu Moutnocthy 0 15—0 30 v Conepxaiive TOACTO W CPEeAHECAOUCTIAX
n3pecTHAKOB 73 %, TOHKOCAOHCTHIX — 27 %
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HUS TOJIL. DTO MO3BOJIACT PELIUTh 32134y HAEHTHOHKAUHUH CJIOKHO
IIOCTPOEHHBIX TaKeTOB IJ1aCTOB H Mayek B (halMaJbHOU3MEHUHBHIX
TOJIEX MO HX IOJOMXEHHIO B JHTOJOro-crpatHrpaduuyeckoM pas-
pese. Takne BONPOCH Y4CTO BO3HHKAIOT APH HHXKeHEPHO-reoJorHye-
CKOHl CbeMKe ydYyacTKOB CTBODOB THAPOY3Ja, OCHOBAHHS KOTODBIX
CJIOXKEHbl TEKTOHHYECKH Me(POPMHPOBAHHBLIMH TOJILAMH CJOHCThIX
nopofs, npopesaeMbIMH pekofl BkpecT ux npoctupanns., Maentudu-
KAUHS ONOPHBIX MaKeToB, Nauex i OT/JeNbHBIX MapPKHDPYIOLUIHX TODH-
30HTOB, HEOAHOKPATHO NOBTOPAIOILHUXCS B paspese, obeclneyHBaeT
BbISIBJIEHHE COTMJIACHBIX H CEeKYUIHX TeKTOHHUECKHX HapylueHH.

[TocsiofiHoe usiH, TOUHEE, «IONJACTOBOEY» H3YUEHHe pa3pesa CJIOH-
CTHIX TIOPOA BRJIOYAET H3MepeHWe MAACTOB B cTpaturpaduueckoit
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Puc 3-4 Tunw 3apHcOBOK 1peuyili B KepHe OYPOBBIX CKBaM<HH
a — 3apHcoBKa 1t rpadHK BBIXOAA* KepHa no cKBa)kKHHe 387 (pation Moranes-Iogous-
ckoit T3C); 6 — aapucoBka KepHa no ckpBaxuue 1074 (pafion Enucefickoit T'IC);, [ —
tpauntol, [{ — nermarute; [/l — rHeftchl  GuoTHTOBHE: JV — rieiichl  MYCKOBHYODDLIE;
V — naockocth Tpewnn; V/ — rpanuua naockocredt tpewnn, VII — opientHpoBka mnofoc-

4aTOCTH; A — TpeuiHHbl [—5 OTKPbIThIE, CTEHKH pPOBHble K OYrpucTbie, MNOKPLITHIE H3-
pecTKkosrcTOt KOpoukoft no 1 MM; B — Tpewiunl 6-—8 OTKpPLITHIE, CTEHKH DOBHBIE, NMOKPHI-
Thie H3BECTKOBHCTONI KOpouxko#, cn1aGo XJOpPHTHAIUPOBAHbI,

nocjefoBaTeNbHOCTH (OT APEBHHX K MOJIOABIM) 10 pa3pe3y HOp-
MaJIbHO K NpPOCTHpaHHIO NMopox. Takue H3MepeHHUs cJjaelyeT MPOBO-
IHTb Ha ecTeCTBeHHbIX H HCKYCCTBEHHBIX OOHaXKEHHAX, a TakKXXe I10
KepHy OyPOBBIX CKBaX(HH, NMPOHAEHHBIX BKPECT NMPOCTHPAHHUS NMOPOR
[lerecoo6pa3Ho HCMoJb30BaTh TakKe MacliTabupoBaHHble (HOTO-
naHopambl oOHaXeHuH.
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B pesyJsbraTe NOCJOHHOrO H3y4YeHHUS JIHTOJOTO-CTpaTHrpadHue-
CKOr0 paspesa CJOHCTHIX INOPOJ, BBISBJSETCSI XapaKTep YyCJIOBHH
HAKOMJEeHHA OCAAKOB H IIOCJEeAYIOIIHX NMPOIECCOB HX YIJIOTHEHHSA H
JHTOreHe3a, a TaKXKe HHXEHEePHO-IreOJIOTHYECKOe 3HaueHHe OTMAe/b-
HBIX 3JIEMEHTOB pa3pesa

Ha puc 3-1 nokasana KOHHeKCHA PHTMHYECKH YepedyOUIHXCS
MJacTOB GHTYMHHO3HBIX FVIMHHCTBIX M3BECTHSIKOB H YHCTBIX H3BECT-
HAKOB B pa3pese, XapaKTepH3ylOLlascs H3MEHEHHSIMH MOLLHOCTH
KaX a0l mapbl IJIACTOB 3TOr0 ABYXKOMMOHeHTHOro ¢uauwonna. Ha
OCHOBe JAHHOH KOHHEKCHH OBlLIY BbIAEJeHbl TPaHHLB NayeK MOPOA
C pa3/MYHBLIM COOTHOLIEHHEM B HHX KOoMnoHeHToB IlocTpoenne
CBOAHOrO JIHTOJOro-cTpaTurpaduueckoro paspesa Ha 3TOH OCHOBe
NO3BOJIHJIO XapaKTEPH30BaTh KaXAYIO H3 NaueK NPOLEHTHHIM COpep-
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Puc 3-5 I'padHk KOMIJIEKCHOrO HCCJAEZOBaHHSi CKBaXXHH (IPH H3bICKa-
HHAX AJA THAPOTEXHHYECKOro CTpOHTe.ﬂbCTBa)

I — Bpoixon kepwa, %, [/ — cxopoctb uuctoro Gypesusi, cm/u, [/l — ypenbnoe
pojonorjoutenune, A/MHH, [V — OpHeHTHPOBOUHBIA KO3GhdHUMEHT GHABTPALUHH 1O
AaHubIM pacxXoJOMeTpHH, M/cyr, V — ynesbHOoe 3/JeKTPHYECKOE CORPOTHBIEHHE
OMm M, VI — cKOpOCTh pacnpocTpaHeHHR YNPyruxX BOJH NO ARaHHbIM ceficMOKapo
Taxa, Mf/c, [!~— najense npeoGJafaioWKX TPEULHH (AN BEPTHKAJbHMX CKBa
WHH), 2 —4yucao TpeltHH Ha 1| M (MO MaHHBLIM ONHCAHHA XepHa), 3 — 30HBI APOG-
JIeHHA M HHTeHCHBHON TEeKTOHHYECKOR TpEelMHOBATOCTH, 4 — yAeNbHOe BOJONOr-
JOlleHHe TIPH MOHHTEPBAJbHBLIX HATHETAHHAX, 5§ — TO Ke NPH OTKaukax

>KaHHeM GoJsiee MOAATAHBLIX TOHKOMJIHTUATBIX TJIHHHCTHIX H3BECT-
unkos (puc. 3-2). Ha stux rpaduxax roiaeness B paspese l3BecT-
HSIKOB MauyKy cJaGblX PJIHHHCTBIX M TJIACTOB YHCTHIX H3BECTHAKOB
(mauxku II—VI). [Tocnennne 6biu BHIGpaHBl B KauecTBE OCHOBAHHA
Kacce6ekoit TOC kak nopoAabl ¢ HauMeHblIeH AeHOPMHDPYEMOCTHIO
MeTos KOHHEKCHH YCMENIHO HCNOJb3yeTcsi NMPH COCTaBJEHHH pa3-
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pe30B CJOHCTHIX TOJLL PHTMHYECKOrO CTPOEHHS AJf HX B3aHMO-
YBsI3KH, HANpuUMep, AJs JeHTouHbix rjuH CkaHauuaBuu ([e-Teep).
JpyruM MIpHMEPOM MOTYT CJYXKHTh 3MIOPHl  MOUIHOCTH IJ1aCTOB
TOJCTOMJIMTUATHIX H3BECTHAKOB ocHosanus Murypu I'OC no Beige-
JeHNbIM yRpymHeHHbIM naukaMm [—VI1 (puc. 3-3). I'paduk nocrpoen
na 6asze GOTOLOKYMEHTAUHH OOHa)KeHHI C KOHTPOJbHBIMH H3Mepe-
HHSAMH MOIIHOCTH XapaKTepHLIX ero uacreik B Hatype. PirtMHueckoe
uepeioBaliie MJAacTOB PasJ/iHuHOH MOIIHOCTI 06YCJOBHIO IIE€OAHO-
posHOCTh aAedopMupyemocTH ocHOBaHusl. ConocraBieHHe rpagHka
H MOJIOXKeHHs1 3a(HKCHPOBAHHBIX B HATYPe TEKTOHHYECKUX CMelle-
uuit (8, 15 u ap.) tuna MexxXGOPMAUHOHHBIX CPHIBOB MO HAMJIACTO-
BaHHIO TNO3BOJHJO YCTAaHOBHTh, YTO B 60—65 % cayuaes oHM IpHY-
pOYEHBl K I1aKeTaM H3BECTHSAKOB C MHHHMAJbHON MOWIHOCTBIO MJa-
ctos (ot 0,1 mo 0,4 m).

HOas yTouHenHs W HONOJIHEHHST CBOAHON KOJIOHKH, TMOJYYeHHON
Ha OCHOBE KOKYMEHTAaUHH OOHAMKEeHUNR W PAaCUUCTOK, CAelyeT UCNOoMb~
30BaTh ONHCAHHE KEPHOB <«CTPYKTYPHBIX® CKBaXHH, NPHYEM Mpo-
XOAKY TOCHeIHHX XKeJaTeJbHO OCYWIECTBJAATh C TNOMOIUIbIO a/aMas-
HEIX KOPOHOK, HanMeHee Pa3pylIaloUIHX Kepu upu OypeHuu. 3anu-
coBkH u dortarpadun KepHa, a Takke o000LleHHe KOJOHKH paspe-
30B JOJI)KHBl OTPAaKaTb COCTaB, TEKCTYPY, TPEUIHHOBATOCTH TOPO,
3J€eMCHTHL 3aJieranust Tpewud (puc. 3-4). PekoMmeHnayercs cucrema-
TH3HPOBATb M TPYNMHPOBATb BJOJb pa3pe3a CKBaXKHHbl [JaHHBIE:
ONBITHO-PHILTPAUIIOHHOTO ONPOOGOBAHUS, CKOPOCTH TPOXOLKH, reo-
¢duandeckoro kaporaxa 1 ap. Haiauuue Takux paspesos B coyera-
HHK € KOJIOHKOH CBOAHOrO JIMTOJOTO-CTPATUrpaduueckoro pas-
pesa MaccuHBa ofecrmeunBaeT pauHoHaNbHbII oT6Op npob ans sabo-
paTOPHBIX KCC/JAEAOBAHHH cocTaBa M CBOHCTB NMOPOJA 1O HX TeHETH-
YeCKHM THNaM H cTpaTurpaduyeckoMy noJoxennio (puc. 3-5).

Humenepuo-reosornueckoe onpofosanne ropusix nopos
CBOJHOTO pa3pe3a MaccHBa

W HxeHepHo-reonoruyeckoe onpoGoBaHne pa3pe3a TOPHLIX TOPOA
HMeeT UeJbio noJjiyyeHHe oO0OIIeHHBIX XapaKTePHUCTHK MHHepasb-
HOro coCTana, CTPVKTYPHI, TEKCTYPDI, COCTOSHHA H (DU3HKO-MEXaHH-
yeckux cpofictB, B ofwem cayuae onpofosaHHe npennojaraer
coueTanue nabopartopibix (Ha ofpaznax) it nosessix (B Maccune)
MeTONIOB Hccsenonanys. [Tpuuem ofEnpU3Nalo, YTO [JAs CKaJbHBIX
MacClBoB IPU HM3YYEHHH OCHOBHBIX XaPaKTePHCTHK OCHOBAHHS:
neopMatiMOHHbIX, TPOUHOCTHLIX W (PHILTPAUHOHHBIX — TJ1aBEHCT-
BVIOULYIO POJb MrpaioT nojeBwle Meronbl. OnHako B AaHHOM mapa-
rpaje B OCHOBHOM T'OBOPHTCA o JaGopaTopHOM acmnexTte onpobosa-
HHSl — UCKJIOUHTENBHO BaYKHOTO H HeoOXOAHMOro AJs HeJeill MocT-
poennst [CM sTana KoJiuuecTBEHHOTO onpelesieHHs COCTaBa MOPOJ,
ABASIIONUIErocs HayaJjibHOH cTajgHed Hu3yueHHs cBOHCTB nopom (&wim,
8, 11, Norxp, Rex M Ap.) HA BHIOPAHHOM yYacTKe CTBOpA.

Hccnenyemulit 8 nabopatopun obpasell uMeeT 3afnanuyio opmy
i pasaMepbl, Ha HeM BBHITOJHAETCS eNHHHYHOE oNpefeseHHe MOoKa-
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3aTelisi OAHON MJU HECKOJbLKHX xapakrepucTux csoficte. Tlpo6a
COCTOHT H3 HecKoJbKHX (3 u Gosee) o6pasuoB. PesyabTaTul onpo-
GoBannsg OyAyT TNpeiCTABUTENLHBIMH, eclH Npo6b XapaKTepU3yioT
BCe OCHOBHBle Te€HETHYeCKHe H CTPYKTYPHO-TEKCTYpHble THNBI, CJa-
ramouiHe HccsJeLyeMbifi paspe3, HX H3MeHeHHS MO NPOCTHPAHHIO H
najeHHIo, a TakXKe MOA BJHSHHEM MNPOLECCOB Da3rPy3KH M BBIBET-
pHBaHHS.

OnpoboBaHHe MOXeT CUHTATBCS BLIMOJHEHHBIM PAlHOHANBHO W
SKOHOMHYHO, €CJIH BC€ THIBI MOPOJ M HX Pa3HOBHAHOCTH, HMEIONIe
HHXKeHepHOoe 3HAuYeHHe, MNPEeACTABJEHBl MHHHMANBHBIM  YUCJAOM
06pasunos n*, obecneynBaoII¥M BO3MOXHOCTb NOJYYEHHS BBIOOPOY-
HOro cpejHero 3HaYeHHSH, OTJHUYAIOLIErocs OT IeHepasibHOTO Cpeji-
Hero He OoJee, YeM Ha BEJHYHHY A Npu 3afaHHO# BepoaTHOCTH P.

Orciona tpe6oBaHue K uucay n*:

252
ta

n*._.
AT’

rae o — QHCIepcHsl reHepasibHOH COBOKYMHOCTH, CBSI3aHHas C AMC-
nepcueil BEIGOPKH S? u YHC/IOM onpeneneHuit ny B BHI6OPKe COOTHO-
weHueM o? = S? niril; f, — BeJIHUHHA, 3aBHCALIAS OT 3aJaHHOH
IOBEPHTEJILHOH BepoATHOCTH P W uucna onpexnesneHu#l n); onpene-
Jsiercss mo tabsHue J060r0 CpaBOYHHKA MO CTaTHCTHYecKofi obpa-
6oTke uau Teopuu BepositHocTH [32, 70]. Komnuexc onpo6osauus
BKJIOU4aeT TPH OCHOBHBIX 3Tana:

1. Onpepesnenne Touex or6opa npo6, a TakKe HeoOXONHMOTO H
JIOCTATOYHOr'O KoJiHyecTsa 06pasuos.

2 Ort6op npob.

3 JlabopaTopHbie uccaelOBaHNA TIO ONpejelieHHo HH3HKO-Mexa-
HHYECKIIX CBOWCTB TIOpOA; CTaTHCTHUeckKas o6paboTKa MAaHHBIX
SKCNIepUMEeHTOB.

OcHoBHble TpHHUHNBL ONPOGOBAHHS pas3pe3a Ha BHIGPAHHOM
yYacTKe CTBOpa CBOZATCs K caeayioouwemy [70]:

1) onpo6oBauue cieayer NPOBOAUTL MOCJIOHHO H C YYETOM TOA-
304 BhIBETpHBaHHA W pasrpysku A, B, B, T' (puc. 3-6);

2) onpo6yercst KaXAbli CJOK TOPOA MOLIHOCTBIO He MeHee
50 MM;

3) npu onpo6oBanuH ¢ GOJBIIOH TOUHOCTHIO OOJKHLI OLITb
YUTEHBl TeoJIOTHUeCKHe JdaHHble — reHe3HC MOPOA, TeoJIOTHUECKOoe
CTPOEHHe, CTPYKTYPHHIE 1 TEKCTypHble OCOOGeHHOCTH onpo6yemMoro
cJI01;

4) neranbHOCTh OMPOGOBAHHS TOJIIH CPABHHTENBHO OAHOPOI-
HbIX (B Npefpesax AaKTHBHOW 30HH) TOPOX YBEJAHUYHBAETCs TO Ham-
PaBJIEHHIO K MOBEPXHOCTH MPHUJOKEHHS AeDOPMHPYIOLIHX VCHIHH;

5) HauboJsee gmerasbHO ONpoOyeTcs CJIOH, OKAa3bLIBAWOUIMH HaH-
bonpliee BAHAHHE HA INPOYHOCTb, NeDOPMHUPYEMOCTb H VCTOMUH-
BOCTb OCHOBaHHUS.

[Tpu onpo6oBaHHu OTGHpAIOTCsA MOCJAEAOBATENBHO MPOGH ABYX
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BHIOB: a) NOHCKOBble — OJHHOUHbIE WITYPBl M KepHB cTpaTHHUH-
pPOBaHHOro NOCJOHHOrOo onNpo6oBaHHSA AJSl NpelBapHTENbLHOTO M3Y-
YyeHus paspesa; 6) CTaTHCTHYECKHE — CUCTeMaTHUeCcKoro onpofoBa-
HHSl /11 KOMIIJIEKCHOTO M3Y4YeHHs COCTaBa H CBOKHCTB, Tpebylouiue
YKa3aHHOro Bbille HeOOXOAHMOro I AOCTATOUHOro uHcjaa ob6pas-
uoB n*.

Ot6op noucKoBbiXx npol— 06pa3uoB H KePHOB — MPOU3BOAMTCS
OJHOBpPEeMeHHO C NOJeBbIM MOCJOHHBIM JIHTOJOrQ-NeTPOoJOrHUeCKHM
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Puc. 3-6. TMpunununuanbHas cxeMa onpoboBanuA AUTONOTO-cTpaTUrpadu-
YyeCcKOro pa3pesa OCHOBAHHA IMJIOTHHBI, CJ0XKEHHOrO CJAOHCTHIMHM OC3an0Y-
HEIMH NOpPOAaMH

A, B, B, ' —noa3oHbl pasrpy3kH H BbIBETPHBAHHS NOPOA; / — TOACTONJIHTYATLIE

fTeCYaHRKH; 2 — cpelHeNnJHTHYaThle TMeCYaHHKH ¢ TMNPOCNAOAMH aPrHAaHTOB, 3 —

apPTHAAKHTL! C MNPOCNOAMH TOHKOMJHTYATLIX MeCHUAHHKOB; — MecTa oT6opa npob
A48 1aGopaTOpHBIX HCCAeN0BaHHIA.

H3yueHHeM OOHa)KeHHI M KepHa mnepBbiX ckBaxkuH. Komnsekc npea-
BapHTe/abHbIX J1aOOPATOPHBIX HCCJAEJOBAHUH BKJIOUAET: a) H3yuyeHUe
MHHepaJbHOro COoCTaBa pPa3HOBHAHOCTEH MOPOA MOL MHKPOCKOMOM
B uwH(pax, a B cJayyae HeOOXOAHMOCTH — XHMHUECKHMH MeETOJaMH;
6) onpepeJieHdHe psiia XapaKTepHCTHK CBOHCTB: MCTHHHOW nNAoT-
HOCTH (BBIGOPOYHO), MJIOTHOCTH, MOPHCTOCTH, MPOUYHOCTH Ha OLHO-
OCHOe cXaTHe, CKODOCTH NPOAOJAbHOH yJAbTPa3BYKOBOH BOJIHBI (Bbi-
GopouHo). 3aaauefl MOHCKOBOro 3tana onpo6oBaHHsA ABJsIETCS yCTa-
HOBJIEHHe OCHOBHBIX THMOB H pa3HOBHAHOCTe#l MoOpoa paspesa,
a TaKXe BbISIBJEHHE TEX M3 HHX, KOTOpble M0 HHXKEHEPHOMY 3Haye-
HHIO TpebyloT 6oJiee BeTalbHOrO MOCJAEAYIOILEero H3y4yeHHS.

HMayuyenne craTHcTHuecKuxX npo6 BKJIOYAET, IOMHMO Tepeuyuc-
JeHHBIX XapaKTepPHCTHK Ha MOHCKOBOM 3Tane, BblOOPOYHBIE onpene-
JeHHST MOAyJs AedopMallMH H XapAKTEPHCTHK CONPOTHBJISIEMOCTH
MOpOA CABHIY MO TPellHHaM. JTU ONpefeseHHst NMPOBOASIT B ABYX
COCTOSIHHSIX — CYXOM H BOAOHACHILLIEHHOM.

B pesyabraTte cTaTHcTHYecKoit 006paloTKH AaHHBIX 3THX HCCJe-
NOBAHMH, YCTAHOBJEHHS KOPPENSUHOHHbIX CBfi3eil (MeXAy xapak-
TEPHCTHKAMH pa3HbIX CBOHCTB, MeXAYy OTA€/JbHLIMH XapaKTepPHCTH-
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KaM{ H NOKasaTeJsMH COCTaBa, CTPYKTYPHO-TEKCTYPHBIMH OCOOeH-
HOCTSIMH, a TaKXe MeXAYy XapaKTepHCTHKaMi CBOHCTB NOpPoOA H
rJyOHHON uX 3aJseraHus) BBIABJASIOTCS H YTOUHSAIOTCA:

1. CxoncTBO M pasnHyHe B COCTaBe Il CBOHCTBAX Pa3HOBHAHOCTEN
NOPOJA OCHOBAHHSl, OTAEJbHBIX CJOEB, NJACTOB, NAaKETOB H Iayex.

2. i3aMeHYHBOCTb B COCTaBe H CBOHCTBAX IO NMPOCTHPAHHIO MJja-
CTOB, CJIOEB H KOMIJIEKCOB, BbI3BaHHASl H3MEHEHHSMH YCJOBHM
OCaAKOHAKOIMJeHHs, KpHCTaJJIH3allHH HIH MeTaMopdH3Ma, a TaKxke
HaJIOXKEHHbIMH TpolleccaMH Pasrpy3kH H BbiBETPHBaHHSA.

3. Tlonoxenue rpanuy noias3ox A, B, B,

4. Bo3aMoxxHOCTh OObenHHEHHs! OTAEJNbHBHIX CJIOEeB, MJacToB, Na-
KeTOB, Ma4yeK H T. 1. B KBa3HOAHOPOAHLIA HHXKEeHEePHO-Ie0JIOTHYeCKH I
3JEMEHT C YY4EeTOM HX CTaTHCTHYECKOH OaHopoaHocTH (6aH30CTh
yeThipeX MOMEHTOB paclipefie/leHHs: CPeJHero 3HauyeHHs, cpelHe-
KBAAPATHYHOrO OTKJIOHEHHS, aCHMMETPHH H 3Kcllecca), a TakXKe
C YYETOM THNA MU KOHCTPYKTHBHBIX OCOGEHHOCTEH COODYKEHHs.

Caenyer OTMETHTb, UTO OMNpeAesIollee BJHSHHE Ha [LOCTOBEp-
HOCTb DEe3yJbTATOB CTATHCTHUECKOH 06pabOTKH AaHHBIX onpoboBa-
HuA (kak B s1ab6opaTopHOM, TaK M B IMOJEBOM aclnekTe) HMeeT reo-
JIOTHYeCKass 0G0CHOBAHHOCTb TPYNMHPOBKH HCXOIHBIX XapaKTepH-
cTuK. B psazne cnydaeB Ha owHOKH B TaKoi TpYNNHPOBKE MOXKeT
yKa3aTh OGUMOAAJbHBIA WJIH MOJHMOAAJBHbBIH BHA pacnpeaesieHHs.

PaccMoTpeHHBI BHLIE HHKJ HCcAeloBaHH{l BLIIOJHAEGTCS Ha
nepBoM 3Tale CTAajuHH NpoekTa. B panbHefilleM akueHT [eJaercs
Ha TfoJeBble MeTOAB ONpoGOBAHHA C leNblo yTOUHeHHA AedopMa-
UHOHHBIX, NPOYHOCTHBIX M (HABTPALHOHHBIX XaPaKTEPHCTHK Mac-
CHBA.

HayyeHne M XxapaKkTepuCTHKA GNOYHOCTH M TPEMUHOBATOCTH MacCHBA

Kak wu3BecTHO, XxapakTepPHCTHKH CBOHCTB MOPOA B obpasue H
MAacCCHBE CYIIEeCTBEHHO PAa3JIHUHBI, YTO CBA33aHO C AHCKPETHOCTHIO M
TPELHHOBATOCTHIO MacCHBA. TpPeliHHOBATOCTh CKAJbHBIX MAaCCHBOB
NOAYHHEHA OMNpejeNeHHbIM 3aKOHOMEPHOCTAM HX (GOpPMHPOBaHHS,
PasBHTHSI H TECHO CBsi3aHA C BHYTPEHHHM CTPOEHHEeM NOpOJ, Xapak-
TEPOM TEKTOHHYECKHX CTPYKTYP M MOCJENYIOIMHMH HaJIOXKeHHEIMH
poueccaMu pasrpy3KH ¥ BBIBETPHBaHHA. PacysieHeHHOCTb CKalb-
HBIX TOPOJA TPellHHAMH OTHEJBHOCTH M APYroro reHe3uca Ha asJe-
MeHTapHble NMopojHble O6JIOKH NO3BOJISET PAacCMaTPHBATb CKaJbHOE
OCHOBaHHEe KaK [IHCKPETHYIO CPelly HJIH «CHCTeMY MHOTHX Tea»,
«CTPYKTYPY MHOTHX Tea» [42].

Cornacno JI. Mionnepy [42] uMetoTcst 4 BUAA CTPYKTYPH Tel,
OrpaHHYEHHBIX TPEUIMHAMH», DPa3/JHYaIOMIHXCH THIAMH CBSI3H:

— «arperaTHasi»: OJIOKH NOJIHOCTbIO OTAENEHHl APYr OT Apyra
CHCTEMOll OpTOrOHAJIbHBIX TPEIlHH 6e3 NepeBs3KH;

— KHPIHYHAS KJAaAKa»: OJIOKH MOJHOCTBIO OTAEJeHbH APYr OT
Apyra H yJOXeHH B BHAe KHPIHYHOH KJAIKH;

— «Bpa30exKy»: 6JIOKH HE TNOJHOCTLIO OTAENEHHI APYr OT Apyra

4* 51
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Tabauya 3-1

XapaKTepUCTHKH TPEIHHOBATOCTH M GJOYHOCTH KBasuogHopoaubix HID cKaJdbHBIX OCHOBAHWA

I'pynna w BHa nokasareas

Xapax‘repucmxa NnoKa3zaTeast

MeToAMKa Onpepciesns
MOKa3aTenas

MHpekc H pa3MepHOCTb

A. OPMEHTALHNA B IIPOCTPAHCTBE UH)XEHEPHO- FEOJIOTHYECKHX JJIEMEHTOB CKAJIBHOTO MACCHBA

[1pocTupanue, Hanpasaesne]
H YraBl MafeHus TOPHBIX NMOPOA,,
TPeUIHH

Cpennee paccTOfHHE MEXAY
TpewlHHamu (IIar TPeuliH) Of-
HOH

CHCTEMBI

Mogayae TPELLHHOBATOCTH
Aast KAaXaoW H3 Cclcrem  pas-
IEeJIbHO

CpenHee pacCTOSHHE MEXAY
NapassieJbHEIMH  TJIOCKOCTAMH
KDHCTAJJTHUECKHX  KHJIOK M0

CHCTEMAM TpelLHH

Mogyas xuapdaTocTH  (ue-
MEHTHDPYIOUWHH TIOPOAY 3aTIOJHH-
TeJb)

Jnauna TpewlHH KaxKaoH CH-
CTEMBI (CpeaHss H Tpefesbhbie)

DACMEHTH

3ajeramus: TJa-
CTOB NOPOA, CHCTEM napaJ-
JAeJbHBIX  TPeLLilH, TeKTOHI4e-

CKHX HapyWeHHH, oOced CTPYyK-

Typ G0OPO3A H IWITPHXOB CKOJb-
HMeHIH

b. TPEIHHMHOBAT

Bxpect vanaactosannio (moll-
HOCTb [J1acTa) Mo OCH 2, mna-
paNIesbHO NPOCTHPAHHIO —
OCb Yy, MO TMajJeHHI0 — OCb X

Cpenxee uMCIO TpeUIMH JaH-
HOIT cHCTeMBl Ha | M  JIHHHMH
npoMepa no ocsM 2, Y, X

Anganoriyio M.

J18 MeJKHX TpemHH cpeg-
HAd, TpejfesibHHE AAd NPOTH-

B natype: ropHmM Kowmna-
COM, TIeole3ryecKHMH MeToda-
MH; KOODAHHATH reorpagHue-
CKHE € YuYeTOM MAarHHTHOTO

CKJOHEHHA

OCTb 1IOPOL

B uartype: mnpoMepw pyner-
KOH# 0O HOPMaJH K MpOCTHpaE-
HHIO MNJIOCKOCTeH  mnapaJiefb-
HBIX TPeUIHH KaxAO# U3 CH-
CTEM HA 3TANOHHBIX IJIOWIAAKAX

To xe

To xe

To xe

B HAType. Ha 3TaJOHHBIX
aomagxax uiaH §NoO Kapram

JKEHHBIX TPEUIHH

pasHpix Maciutabos

A3uMyTsl  TIpOCTHDAHHA,
pymMO6bl H  yrabl NajeHHd,
rpaj.; NnorpemwHoctb =3¢

a:, ay, az, M

Mrz, NIW; A’Irx, 1/M

Oxz, Oxy, Gwx, CM

Mm, M)Ky, me, /v

Lz, Ly, Lx, M
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CpeaHsas 1IHpHHA PacKphHITHSA
Tos0CTeH 610K006pa3yIOWNX
TPEIHH KaXJA0H CHCTEMH

XapakTep MHHEpaJbHOrO 3a-
NOJHHTENS TOJOCTel  TPeULMH,
He ILeMeHTHpylouero IOpOAY,
0 KaXHAOH CHCTeMe pasjesbHO
H B CpenHeM

Koapdpuuuent TPeHIHHHOH
NOPHCTOCTH («MyCTOTHOCTH®),
nJoLaHon

KoahpuiueHT  TPeLHHHON

MOPHCTOCTH, OGBEMHBIH,

ITokaszaTennb
rpewnn (I1T):
HempepbiBHas [1T > 5;
npepeBHcTas JIT = 1+5;
pasopsanras [T << 1

IPEepHBHCTOCTH

Momnoctbs, coctaB U dU3MH-
KO-MeXaHHYEeCKHe CBOHWCTBA

OTHOLIEHHEe CYMMapHOW ILIO-
majal TNoJOCTell TPEIHH K IJo-
WagH 3TAJOHHOH  IJIOIWAAKH
H3y4eHHAa TpeUIHH

OTHolzeHHe CYMMapHOTO
o6beMa noJoCTeHl  TPEIIHH
K H3MeDeHHOMY o00beMy Tpe-
LUHHOBATOK TOPOAH

OTHOWeHHe cpelHeH JJHHB
B CHCTeMe K CpeZHeMmy Ibary
TPeIHH

B. BJIOYHOCTDb TIOPO[ — PA3MEPLI, ®OPMA,

Cpenuuit o6vem 1D

dopma, pasMepH H OpHenTa-
uuss SIIB ortsocutensHo cpen-
HelH MOILHOCTH NJAacTOB @z, AM,
AJIS  KaXAOTo THOOpasMepa W
dopmu 3IIB

Cpennunn o6vem 3IIB  ans
X XapakTepHHIX (GOPM B KaxK-
zoM MI'B u UI3

Popmbl 316 {cM. puc. 2);
TIpHBA3KZ K (2, Oy, Gx HEOOXo-
IHMa A1 ODHEeHTaHHH (QOPMHI
6n10ka B NPOCTPAHCTBE

B marype: meneMepaMH 4Js
KaXAO0H U3 CepHii

OcpenHennble HabJIOfeHHS
B HaType, nabopaTopHHe Hcoae-
JOBa&HHA CBOHCTB

Mayuenne B HaType Ha 3Ta-
JIOHHBIX ~ IUIOLKAAKAX OrpaHH-
YeHHOH TJIOWIaAH; TNOACYET o
MacliTabHuM 3aPDHCOBKaM HJH
pororpadusm

Hsyuenne B WITONBHAX Ha
TpeX B3aHMOMNepIIeH IUKYIAP-
HBIX CEeYeHHsIX NOo PANY 3TajJOH-
HBIX MJIOLAA0K

Pacuer no sapucoBKkaM H1H
dororpadpusam:

T = L/a

Aa., Aay, Aar, MM

Onucanne B BHAE KpaT-
KO# xapaktepHucTukd, % 3a-
MOJHEHHS NOJOCTH

KTn, 0/0
K'rnv, 0/0
T

OPUEHTALINA, CPEAHHH OBBEM 3IIb

Pacuer:  axXayXay— non-
cuer uvacTHeX o6bemoB DIIB
B pas3Bajax NOPOA C BhIZeJe-
HHeM npeobaapnarwoniel  $pak-
nHH — Gonee 50 Y%

Pa3Mepbl OTHOCHTEJIBHO &

Vang, AM®

a::ay:a.=1:qay/a::afa:
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ITpodonacenue rabauyst 3-1

Cpynna 9 Buj NOKa3aTels

XapakTepucTHKA MOKa3aTens

MeTtoanxa onpenesenns
noxazaTens

Hugexe o pasmepHocTs

Kozdduunenr nepeBAIKH
3IIb  ocpepHeHHBIX (GOPM  H
THIOPa3MepoB 110 NPOCTHPAHHIO
H [3feHHIO

Hauna anuuH npoduiaorpaM-
MBI Mera-, Me30-, Makpo-, MHK-
po-, YAbTPawepoXOBaTOCTH

Jauna JHHHH TipoMmepa

Jdauxa BOJHH

KosthghHuuerT H3BHAUCTOCTH
1IepOXOBATOCTH (JIHHEHHBLH)

Moayab hepoBHOCTEH 1epo-
XOBAaTOCTH

BreicOT2 BHICTYNOB 1€pOXO-
BaTOCTH

Coornomenne naeyely IiIB
BHSIBJEHHHX QOpMH H THIO-
pasMepoB OMHOrO MjacTa 1o
nonoxenyio 3B, Huxkenexa-
LLero NOCJeAOBATeNbHO: CBEPXY
BHH3, Ha ray6uHy axTHBHOH
30HBI  COOPYKEHHN

HaMepenHs B Harype HJiu O
MacurtabHpOBaHHHM  doTorpa-
¢uAM H 3aDHCOBKaM obuaxe-
HHH, OPHEHTHDPOBAHHEIX NO a3H-
MYTaM NDOCTHPaHHA H HaJeHHA
naacToB

. MOP®OQJIOTHY TIOBEPXHOCTH TPEIIKMH

JauHa KpHBOH JHHHH TpO-
OHAA WepOXOBAaTOCTH NOBEPX-
HOCTeH TpelUH DAa3HnX NopAx-
KOB

[opusoHTadBHOE  TNpOJONKE-
HHRE JIHHHA TIPOMHJIOTPaMMb

PaccrodHue MexAy cocen-
HHMH BBHICTYIIAMH OJHOr0 1o~
panka

OTHoeHHe OJYHH  JHHHA
npopuaorpaMMe K IJIHHE JH-
K npomepa (Ixp/lnp)

Uucao BHICTYNOB HEPOBHO-
CTe#f COOTBETCTBYIOWIHX NOPSA-
KOB Ha 1M

Cp&llﬂﬂﬂ BRICOTA BBEICTYINOB
H [pelenbHHe 3Ha4Y€HHA 1O
NopsAAKaM ILIEPOXOBaTOCTH

Tlpomep OT ONOpPHOH JHHHH
— npubop TIMMT, wuraockonw,
GHHOKYJISIpDH, MHKPOCKON

PaBHa HIJIHHe ONOPHOH &o-
BEDXHOCTH TIO JINHHH [pOMepa

Onpenensiercst 1o NpogHJI0-
rpaMMaM B 33BHCHMOCTH OT
NOPSIAKOB 1UIEPOXOBATOCTH
(1-=V)

Onpepensiercs no  npoQujo-
rpaMmaM

To xe

To ke OT OmOpPHOH NJAOCKO-
cTH HAH Ga3HCHOH JIHHHH

Ip, M, IM, CM, MM

Inp, M, OM, CM, MM

I, M, IM, cM, MM

KHSB

Muu:, I/M

h, M, M, cM, MM
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Yram  HakJgoHa
IWepOXOBATOCTH

BHICTYIIOB

CHMMeTpHR YTJIOB BHICTYNOB
WepPOXOBATOCTH (CAeBa HaNpaBo
H clipaBa HalieBO)

OPHQHTaLU{H 3JIEMEHTOB LIE-
POX0OBATOCTH Ha TJAOCKOCTH CTe-
HOK TpeLIHH KaXJOH CHCTEMH

IlIpoueHT KOHTAKTOB BHICTY-
TIoB 06EHX NMOBEPXHOCTEH CTEHOK
TPellHHH (JIHHeAHbIH)

Hannyue B XapakTepHCTHKa
KaHMH BHIBETPHBAHHS Ha [o-
BEPXHOCTH TDeWHH

Cpensne H TpejesibHHE yT-
JAB HaKJOHAa BHCTYHNOB MO HX
nopsiakaM B Trpajgycax MO JH-
HHH TIpOMepa

Ilpenenbunie u CpejHue yr-
JH  HakJIOHa  BHCTYNOB Ha
BCTPEUYHHIX JIHHHSIX TPOMEpOB
N0 OZHOMY a3HMYTY

OpHenTaLHa YNOPSAAOYEHHOH
LIepOXOBATOCTH CTEHOK TPELHH
KaX[Ao# CHCTEMH

OtHomedne AJHHH  TUIOIME-
NOK KOHTaKTa Ha npoduio-

rpaMMe K QRJHHe TOC/edHerq,
cpeiHee nO pAAy NPOdRAO-
rpamMm

MOIHOCTb KaHMH BHIBETpPH-
BaHHA; MHHEDAJbHHH COCTAB,
NPOYHOCTh

To ke or ryasHOH H BCHO-
MOTaTeJbHHX ONOPHHX JIHHHEA
npotHAOTpaMMBl

To xe

B marype:
coM

TOPHHIM KOMIa-

Ilo npodusorpammaM
B HaType JAJsi NPOTSXKEHHHX
TpemHtH

Bu3ayanbHo B HaType: mog
MHKDOCKONIOM B JabopaTopHH;
neHeTPanusa CTaHAapTHOH HIVIOH
TNpH pasHOH Harpyske

a, rpaf

Hanpasnesne B pymbax
C3—10B, 10B—C3

PyMOH, asuMyTH, yIaH
HaKJIOHa, Tpan
KB, %

MOIKOCTs  KafiMh, AM,

CM, MM; H3MEHEHHS MHH-

cocTaBa, ray6HEa BHeADEHHS



H3-32 HAJHYUA <TPELIHHHBIX MOCTHKOB» NPH YK/aadke 6JOKOB IO
«arperaTHOMy» THIIy CBSI3H;

— «IJIOTHasi»: OJOKH He IOJHOCTBIO OTAeJNEHbl APYr OT Apyra
113-32 HaJIHYHA <TPELIHHHLIX MOCTHKOB» [NpH YyKJAaAKe [0 THOY
«KHPMUYHOH KJIAAKH».

B npupoaHoM cKaJablOM MacCHBe uallle Bcer0 Hab6ai0aaercs
coueTanve ABYX U OoJjiee THNOB CBsi3H. B Marmartuueckux mopoaax
yaluie BCTpeyaeTcss coueTalue «pBpa3bexKy» W <«arperatHoii» (0a-
3ajabTHYeCKasi HJaH crtojbuyartast OTAENbHOCTb H [JP.); B OCaj0UHBIX
CKaJbHbIX NopoJax — CBA3b «KHPINHYHafg KJaajgkKa», a B 30HaX yda-
HIeHHOH TPELIMHOBATOCTH — cOoYeTaHue <«arperaTtHoi» u «Bpas-
Gexxky». B moa3oHax A u B GosibluMHCTBA MacCHBOB HaBMIORAIOTCS
CBSI3H «arperaTHas» H «KHPMHYHASA KJIajKa».

Hasnuiie «TpeUIHHHBIX MOCTHKOB» OO0HAPYKHBAWOT NOA30HLI B
it ocoGendo I'. Cnenyer HMeTb B BHAY, YTO [IPH NPOXOAKE TyHHeJeH,
BbleMOK, pa3paboTKe KOTJIOBAHOB NJAOTHH B3PBHIBHLIM 200CO60OM
334acTylO IIPOHMCXOAHT paspyllieHHe «TPellHHHBIX MOCTHKOB® B IIOA-
sonax B n [’ BcneacrBue OPH3aHTHOrO AeHCTBHSI B3PLIBA. JTOMY Ke
crnoco6CTBYeT IIpOllece TEXHOTeHHON pa3rpy3ku (BO3HHKAIOLIHE IIpH
3TOM pacTArHBalolllie HANpPsKeHMs! OLeHHBAIOTCsS NPHUMEpPHO B 1—
10 MIla, yro COM3MEpPHMO C NPOYHOCTbIO TPELIHHOBATON CKAJBHOM
NopoAbl Ha pPa3phiB).

[ToatoMy B mpenenax 3HaYuTe/bHON YaCTH aKTHBHOH 30HBI OCHO-
BaHHA MJOTHHbBl «TPELIiIHHblE MOCTHKH» OYyAYT CyliecTBeHHO Hapy-
LeHbl, a 3HAYHT cTpyKTypa cBsaselt DIIB moxer cymecTBeHHO mpH-
OMHKATBCA K «arperaTHON» Wl «KUPHHUYHOII KJAajaKe» B 0A30He B,
oCGblYHO cay)Kallelt ocHoBaHHeM OeTOHNbBIX NJAOTHH. st nuoTHH M3
FPYHTOBBIX MaTepHaJioB 3aray0b/eHHe KOTJOBAHOB MeHblIe, O3TOMY
CKaJIbHbIM OCHOBaHHeM cay:Kart 0ojiee pacu/ieHeHHble MOPOAbl MOA-

30 b u B.
Ta6auya 3-2

PexomenayeMas hyMepanua cHCTEM TPELIMH NPHMEHHTEALHO
K aHTHKJIHHAXBHOM cKAapKe (cM. puc. 1-4)

Kimeariseesa i } R T L R R I [
CkanbiBauus 10 1 C—-10 B 40—-50
HaMJAaCTOBAHHIO 2 C—10 3 4050
CkanbiBanus, Cexy- 3 C3—I0B BeprtukanbHoe 90
uHe MAacThl 4 CB—103 To e 90
5 3—B C 40—50
6 B-3 10 40-50
OTpeiRa, CceKylHe 7 C—I10 Beprtuxanpnoe 90
MAacTsl 8 B—-3 To we 90
9 3—B [Copuzonrans- 0
Hoe

56



TpelunHOBATOCTS H OJOYHOCTH CKAJbHBIX OCHOBaHHE TpebyroT
BCECTOPOHHER W  OeTaJbHOM KOJNHMYECTBEHHOH XapaKTePHCTHKU
(raba. 3-1). Ha ocHoBe 3To# HHbOpMauUHH CYAAT 06 0COBGEHHOCTAX
CTPOEHHsl, COCTOSIHHSI H OLEHHBAIOT BJIHSHHE CTPYKTYPbl (ropHof
FeOMETPHH) MAaCCHBA Ha IPOYHOCTHbie AedopMauuOHHble N (PHAb-
TpalHoHHble XapaKTEPHUCTHKH, a TaKXe Ha AHH30TPOIHIO MaccliBa
MO 3TUM NOKa3aTeasM CBOHCTB.

Tpelntbl pas3/iHyHblX CHCTEM PEKOMEHIYETCsl HYMepoBaTb He
Ipou3BONbHO (KaK 3TO Aenaercss Ha OGosbulHHCTBE 00bLEKTOB), a
C YUYeTOM HX KHHEMATHYeCKOro THIIA H ODHEHTALHH NOPOA B reoJsio-
ruyeckol crpykrype. [IpHMeHHTEeNBHO K CHMMETDHYHOH aHTHKJH~
HanpHOH ckaagke (cMm. pHc. -4, rAae ocb z-— 2z OTBevaer Hanpas-
JIEHHIO IOr -—— CeBep) peKOMeHAyeTCsl Hymepallls corjacHo TabJ.
3-2. I'lpu oBpaboTke 3aMepOB 3JIeMEHTOB 3aJieraHHsi TPEUlHH coue-
TalTcst rpaduueckas (kapTel, paspesbl, AMAarpaMMbl TpPeLlHHOBA-
ToCTH) u TabauuHas dopmel. M3 guarpaMm TpeilHHOBATOCTH HaM-
Gonee ynoTpebUTeNbHbl PO3bl-AHACPAMMBI M KPYLOBbIE TOUEYHBIE
auarpaMubl. [lepBrie cTposTcs o a3uMyTaM [POCTHPAHHA NJO0CKO-
cTefl TpelliuH, a KPYroBble Toueulble — 0 a3HMyTaM W yrjam nage-
HHsl B BHAE NPOEKUHH TOYEK nepecevyeHus NepneHARKYJAAPOB K IIO-
CKOCTSIM TpEILHH C BepxHeii mnoaycdepoii. B nocneanem ciayuyae
HCIIONB3YIOTCS pasanunble crepeorpadpuyeckue cetku (I B. Byap-
¢a, B. lmuara, B. Cyxopyukuuna, Kaepaiickoro u ap.) [42, 43,
62, 80]. HocraToyHo TpyAoeMKYlo paBoTy Mo NOCTPOEHHIO AHArPaMM
TPEIMHOBATOCTH Ha OCHOBe CTepeorpaHUecKHX CeTOK MOXKHO
YINPOCTHTL H B CJydae MaccoBOil oOpabOTKH 3aMepoB TpEUIHHOBa-
ToCcTH M GaouHOCTH, cucreMaTtusupoBanHuix no CIIB, CI13, WUIDB,
WI'3, pexoMeHAOBATh HCMOJIb30BATL YIIPOLIEHHYIO CHCTEMY AMa-
rpaMM, a MMeHHO: KpyroByio posy no cxeme A. M. I'ypeera nu6o
KPYTOBYIO TOYEUHYIO Ha OCHOBE PABHOMJOILAAHOH MOJADHOH CeTKH
(puc. 3-7). B nocaennem ciyyae rycToTy pacnpepeneHdsi Toyew
MOXKHO 0000maTh B BHAE H30JHHHH uucaa Touek. Ha kpyroso#t
pose-auarpamme (cM. puc. 3-7,a) cieAayeT oTpaxaTb He TOJBKO
OPHEHTALHIO, NPOCTHPAHKE, HAMpaBJeHHE H YMJbl NafeHHS TPEeUlHH,
HO H APYrHe XapakTepICTHKH: Wiar Tpeliyil Kaxaoil 6;10koo0pasyio-
Llefl CHCTEMbl, OPHEHTAllHIO UITPUXOB CKOJbxeHus. Huxiowo nono-
BHHY PO3bl AHArpaMMbl MOXHO HCIONb30BATb AJA HaHECEHHS Opli-
eHTaUUHM Pa3pLIBHBIX CMELIeHHH ¢ TOAPa3fe/leHHEM KX Ha NMOPAAKI
M KHHeMaTHYecKHe Tunul. Hanecenie Ha 3Ty e AHarpaMMy Har-
DPABJICHHSI TeueHHs pEeKH, oceil OpHeHTaUHIl reoMOP(OJOTHULCKUX
3JEMEHTOB HOJIHHBI, a TaKXe ocell IPOEKTHPYEeMBIX COOpPYKeHHH
MO3BOJIsIET pacCMaTPHBATh BONPOCH YCTOHUMBOCTH OTKOCOB, COOpPY-
JKeHHH W T. A. BO B3aHMOCBA3H CO CTPYKTYPOH MaccuBa H ero or-
JI€JIbHBIX 3JIEMEHTOB.

Opuentanusa OIIB B npoctpaHcTBe MaccHBa ONpefesisercs OTHO-
CHTEJNbHO ONMOPHOH MJIOCKOCTH C M3BeCTHOIl opHeHTauueli. Ing oca-
JIOYHBIX, @ TaK¥e pacc]aHIOBAHHBIX MeTaMOP(HUYECKHX TOpon
B KayecTBe ONODHOH IJOCKOCTH pPEKOMEHAyeTCs HCIONb30BaTh
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Puc. 3-7. IuarpaMMbl OPHeHTAUHUH TPEIHK H TEKTOHHUECKHX pas-

PHIBHBIX CMellleHHt B MaccHBe OCHOBaHHA CprII':iCKOI‘O rHApoOyaaa

a — Kpyroeasi posa: A — TpemnH; B — TeKTOHHYECKMX pasphiBHBIX cMe-

wenunt (no A, M, I'ypeesy); 6 — kpyroBasa TodedyHas (NpOeKUHSI DaBHO-

npoMe}yTouHasn — noaiocHan}; f—/V — OCHOBHLIZ CHCTeMBl TEKTOHHHECKHX
HapyweHnf,



Ta6auya 3-3
Knaccudnkauna cKajJbHbBIX H NONYCKANbHBIX OCHOBaHHR MO Xapakrepy
6aounoro crpoexns («Texuuueckux gaunuil» Maccusa)

MouwHocTh

nJAacToB, AM PexoMeHAaUHH nio
BaouHoe T'eHeTHUECKHE THIbL YOPOUHEHHIO NOpOoA
cTpoeBHe nopoa NPH NPOEKTHPOBAHHH

Hua- Cpen- OCHOBaHHA

Na3on HAR

Maccusnoe, HutpyauBHble  NOPOAH, | 5—~50| 10 | O6muHO crenHasb-
KpyIHo6J/I09HOe, METaMOpP(UUECKHE OPTO- HO# MOATOTOBKH
TOJACTOIIMTYATOR MOPOAK], TOJICTOCJOHCTRIE He TpebyioT

OCAaRCYHBIE W MeTaMap-
¢uyeckHe  mapanoponbt

Bisounoe, Marmatnueckne  3dpdy- | 1--10 5 | Huoraa Tpebywr
croanbuaroe, 3HBHble H 2KHJbHBIE TO- YKperJieHus HHbeK-
MeJIK00A0uHoe pOLH, CpeaHecIOHCThIe udei H  MecTHOM
OCajioyHple H MeTaMop- pacuHcTKH ocsaab-
(hyyeckrHe napanopojbi JIEHHBIX  y4acTKOB
HJAH 30H
HepasromepHo- Cnoncteie ocagouHele u {0,5—5 3 | O6buo  TpeGyior
naRTHATOE mMetaMmopdrueckde Mapa- YAaCTHYHOH  aHKe-
NOPOABl; HEKOTOpHbie 3¢- POBKH, YKpenJeHus
(Gy3HBHBIE  pacCJIOEHHbIE HHBEKUHEH H BH-
MOPOALI, 30HBI TEKTOHH- 6opoyHoro ygaje-
YeCKHX HapyIUeHHR pas- HHUSA
HBIX TNOPSAAKOB
Taurvartoe, CaoncThie H TOHKOC/JOH- 0.1—3 1 TpebytoT ynanenus
TOHKOIJIHTYATOE CTHE OCajgoyHHe, MeTa- |’ HJIH OYeHb TIlA-
Mmophuyeckne napano- TeABHOH HHDEKUHUH
pOIBl THAZ PA3IHUHBIX noxn GeTOHHBIMH
C/IaHlUEeB HJIH pacclaHLo- MJAOTHHAMH HITH
BaHHBIX NOPOJ CO3JaHHA  MPOTH-
BOQHALTPALHOH-
HBIX 3/1EMEHTOB

B OCHOBAHHH TpYH-
TOBHIX IIOTHH

MJIOCKOCTh TPELIMH HanJjacToBaHus (caaHueBaTocTH). Has uHTpy-
3UBHBIX MNOPOA — XOPOWIO BhipaXKeHHYI I1JACTOBYIO OT/AeJbHOCTb
HJIH KPHCTAJJIM3aLHOHHYIO CJIOHCTOCTh, NOJOCYATOCTh H T. A. ns
3pPysuBubix nopoa (1aB, TydosaB) — NIOCKOCTH aHH3OTPONHH
MaCCHBA, BblpaxKeHHble B TEKCType, CTPYKType, HpPOCJOEHHOCTH
TyQoBbIM H TYyHQOHTOBBIM MaTepHasoM, OCOOEHHOCTAX CocTaBa H
T. A.— CJAEACTBHAX CMEHbl (a3 H 3TanoB H3JIHAHHA M 3KCIJIO3HH.
B 30Hax TeKTOHMYEeCKHX HapylleHuit dopMma, pa3Mephl H OpDHeHTa-
uua OI1D oraHualoTCs OT TAaKOBBLIX AJs HEHApYlUIEHHOIO MacCHBA.
IIpu sTOM BBIGOp OMOPHBIX MJOCKOCTEH ONpenenseTcsi KOHKPeTHOH
06CTaHOBKOH: OpHeHTAlHefl MJAaCTOB H NJOCKOCTH HX pasphiBa.
EcrectBennble 2I1B B peakux ciayyasax HMelOT HAealbHO Mpa-
BUJbHbBIE  reoMeTpHuecKHe (GOPMBI, TNO3TOMY [Jiss HNPAKTHYECKHX
Luenef WX cAelyeT CXeMaTH3HPOBAaTh YNPOLIeHHBIMH (OpMaMH H
THopasMepaMu — B npegenax 6 ¢opm u 30 Thmopasmepos (cm.

59



puc. 2). ITepsbic Tpu (GOpMBI yalie BCEro XapakTepHbl Aas HOP-
MaJbHO CJIOHCTbIX [I0POA OCAJOYHOrQO MPOHCXOXKACHHSI, a TaKKe
MaCCHBHbIX MHTPY3HBHBIX MOPOA H MeTaMOP(PHYECKHUX [apanopoA.
Gopmbl 4, 5 xapakKTepH3YIOT 30Hbl TEKTOHHUECKHX Pa3pbIBHBIX CMe-
uieHul, a 6 —cronbyaryio OTAEJbHOCTh 6a3aJjibTOB, He MOJABEpPrab-
LWIHXCs TEKTOHHYECKHM AedOopMaLHUsiM.

B 3aBHCHMMOCTH OT XapaKTepa OJIOUHOrO CTPOEHHS MacCHBA
(ra6a. 3-3) MOXKHO PEKOMEHA0BaTh Da3JHYHble MEPONPHATHS IpHU
MPOEKTHPORAHUN MOATOTOBKH OCHOBAHHSA THAPOTEXHHYECKOro COOpY-
XKEHHS.

3HauUTebHbIH IIHTEpEC K H3yYeHHI0 MODPDOJIOTHH MOBEPXHOCTH
TpewlHH (cM. Taba. 3-1) obycaoBjeH ee BJHSHIEM Ha NapaMerphl
CONpPOTHBJSEMOCTI! IIOPOA CABHIY [0 Tpellunam. B Hacrosauee
BpeMsi [0 Bonpocy H3ydeHHs MoOp(OJIOrHH INOBEPXHOCTH TPEUIHH
IMeloTCs NOAPOOHbBIE MeTOAHYECKHE NOKYMEHTHI, u3faHume Memay-
HapoaublM 0OLIECTBOM IO MeXaHHKe CKaabHBiX nopox [38] &
BHWWIom [59]; nostomy Hactosmas Meroguka orpaniiuxBaercs
taba 3-1. Uro xacaercs noapobHOCTeH METOLMKH Ofipefe/eHUst H
o6paboTrku napameTpoB TPEUL{HHOBATOCTH, TO B  AONOJIEHHE
k Taba. 3-1 cnepyer pexkomesjonaTe paborbt JI. M. Hefwranr,
HU. A. Muporosa {43}, JI. C. Mupownukosoit {64], M. B. Pana u
ap. [56, 62], A. B. Konnuko [29, 30}, A. A. Bapru [35--37, 39],
C H. Yepunitesa [79, 80] u ap.

Hpensapme.nhuoe BblpeJense B CKaJbHOM MACCHBE TPAaHHUL
CTPYKTYPHO-NIETPOJNOFHUECKHUX SJIEMEHTOB

OCHOBHBIMH NPH3HAKAMH JJs BblJeJEHHS B CKaJbHOM MacCHBe
KOHTYPOB KBa3HOAHOPOAHBIX CTPYKTYPHO-NETPOJOTHUCCKHX 3JEeMEH-
TOB, KpOMe CHe3Hca, CTPATHrPadUUCCKOro MOJOXKEHH | YCIOBHH
3ajieraHusi TOPHLIX NOPOA, SIBJASIIOTCA: HX COCTaB, NPOYHOCTb, CTPYK-
Typa, TEKCTYpa H TPELIHHOBATOCTb.

Toauiy 0cajgouyHbIX NMOPOA, KaK NPABHJO, CAOHCTH, Marmaraie-
CKHX — HEpPeJKO paccloeHbl, MeTaMOpHHUCCKHX — paccjaiiioBaibl.
Cnoycroc uad KBa3lCAOHCTOE cThocHne 6oablueil 4acTi MacCHBOB
06yCJOBJIGHO pa3nHUHEM B COCTaBe, CTPYKType, TeKCType, COCTOS-
HHH H CBOHCTBax cJarailollix pasHOBHAHOCTell NOPOA, uepenyo-
IHXCS B pa3pe3e TOAM B PA3HBIX COOTHOMWEHHSIX MJACTOB, Make-
TOB M T. A., NPHUYCM Rcx COCEANHX PA3HOBHAHOCTEH MOXET OTJH-
yatecst B 2—5 # Gonee pas. Taxoe crpoeHue oOyCAOBJAHBaET HEOA-
HOPOAHOCTH H aHH30TPONHOCTh ToJMLH. Jlaxke Mano pasauyaiounecs
0 cocTaBy M MO Rcx KOMMOHEHTHI CJAOHCTOTO pPa3pesa, HO MMeoll1e
pa3Hbie MOIIHOCTH NJIACTOB, @ 3HAYHT, H OJOYHOCTH, HEOLHODPOAHHI
o CBOHCTBaM B MacClBe.

H3anoxenHoe Boille n0o3BOJSACT OOOCHOBATb KJACCH(HKAIHIO
CITB caioucTblX HJII PACCJAOCHHBIX TOJLL KaK hBAa3HOAHOPOAHBIX MO
COOTHOILEHHIO ¢NabblX H MPOUYHBIX KOMIIOHEHTOB B XapakTeplblX IO
MacwiTaly oOBCMHBIX YAaCTAX CKalbHOro MaccuBa. Mx JnHefiHble
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pasMepbl BEIGMPAIOTCsi B COOTBETCTBHII C PasMepamMu KORCTPYKTHB-
HBIX K TEXHOJIOTHYRCKHX 3JEMEHTOB COOPYXKeHHH# — MAOTHH, WIo-
308, 3nanunit T2C u ap. MuHHManbHBIE PA3MEPH 3THX 3/EMEHTOB
coctaBasoT 5—20 M, modToMy OyAem c4uTaTh KX MHHEMAABHOI
MOUIHOCTHIO 3JIEMEHTOB, Ha KOTOpbie CJHeAYyeT pDacyfeHATb MacCHB
npit cocraBiaennu 'CM. [pyrue snuueiinsie pasmepst CIIB moryt

L CTeneru CYDYKTYRHGI HEOFHANCFHOCTL MACCUFIB
“  Odvenm PgNTYp g
] 1Il-mMumpo 111- MAHpo I-meza
berouHsie nngrd-
103461 1 uT KowgTDyw KBasupdropodkse
TUBHbIE U TETHANG CmpyHmype! g
1p?|euvecnue snemensy cxanpiIx Maccubod
cenuuu, daoHu de-
monupoBarun u
1w\ mad
OneimHbie
1 L ucenedobanun
8 maccube
10
Nadopamoprsie
70'2- uccnedobanus
choiacms 6
-3 MOHOAUMHBIX
1 : - Zﬁpaau ar Heodnapoduwie cmpyrmyps
. nopod cxansrex maccubol
7 § P < a4 ! ] J|
by, M ws wd w2 w1 1w W

S e A

Inemermapmse 1303 (<177 /A

el ——</1//77
Cmpyrmypno~ 1613 G
e L —
U -
eeonpeuveckue L8 L
anemenmsl__ U6 &~ r
T%f;mgﬁuwi'z:;[rlue 3 W

ROME! UL~
pnapm?rro@’ Ur3 A/ WZ L I

Puc. 3-8, MacwrabHbie COOTHOWEHHA NUHEHHBIX Da3MepoB Kna-

3UOMKOPORKBIX 31eMENTOB L. CKaJbHHIX MAaCCHBOB M KOHCTDPYK-

THBHBIX W TEXHOJOTHUECKHX 371eMenToB Lc TJOTHH, 00BEKTOB [10-
AeBbIX M J1a6OpaTOPHBIX IKCMePHMENHTOB.

6biTe 60ablle 3THX 3HAYEHHH, TaK Kak MPOTSIKEHHOCTb IJIACTOB
00LIUNG JOCTATOYHO BeNHKA M He JHUMHTIPYeT AJNHHY KOHCTPYKTHB-
HBIX H TEXHOJNOTHYECKHX 3JEeMEHTOB THApocoopyxenus. Macuwrab-
Hble COOTHOWEHHA JIHHEHHBIX Pa3MepOB KBa3HOMAHOPOAHBIX 3JeMeH-
TOB MAaCCHBA C KOHCTPYKTHBHBIMM M TEXHOJOIHYECKHMH 3JIeMEeHTaMH
G6eTOHHBIX MJOTHH [10Ka3aHw Ha puc. 3-8 (mo [78, 64] ¢ nmonosne-
HHSIMM) .
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TMpubauxeunsie AHANA30HbI XaPAKTEPHCTHK KBA3HOAHOPOAHBIX
ocaabaenus (UI'3)

CHHreHeTHYeCKHE
xa;g[:(:zg:g:;mu KBa3dnoqHOpOAHLIE CTPYKTYPHO-NETPOJOrHUECKITE
1 | n | 1l |
[To npownoCcTH [pounsle I Hepasno
ITo 6aounocru Maccunnuie Toacronautuarteie | Cpenne-
Kpynuo6aoyibie KPYynHo6a0yHble NAHTYATDIE
H cpeaHe-
6J104HbIE
[To oaxopoaHocTH KBasuonnopoauee no csoiicrsaM uactu CIIB u
[To nox3oHaM BAHSIHHA Ouenb
BHIBETPHBAHHA H pas- cnaboe I craboe B cpentee B r
rpysKil
° Vang, AmM 5000100 | 10060100 300—30 100—1,0
I K % 0,2—0,5 0,5—2,0 1,0—~5,0 05-07
=8 | up KMJC 55—3,5 4,0—3,5 3,5—3,0 3,6—3.0
$8 | Ko Myt 0,01—0,05 | 0,05—10 1—10 0,05—5,0
29 | £ 10°Mlla 100—60 90—60 70—50 80—60
p=4 tg o 08—-07 08-065| 065—0,6 0,65—0,5
~ C, Mlla 0,25—02 02—0,15 < 0,15 0,15-0,02
° Vanps AM® 1500—100 | 1000—100 | 300—30 100—-1,0
25| K % 0,2—0,5 0,5—2.0 1,0-5 0,5—0,7
5 B | Up, KM/C 5,0—4,0 4,0—3,5 3,56-3,0 3,5—-2,5
£ 8. | Ko Mfeyr 0,01—05 0,5—50* 5—100* | 0520
‘gf:’ Ep, 102 MTIla 140—80 120—60 80—50 80—40
< tg @ 09-07 0,7~0,6 0,6—0,5 0,6—0,5
< C, MIla 0.3—0251 0,15—0,1 0,1—-0,05 0,1—-0,05
o o | Vang. am’ 2000—100 | 1000—100 | 500—50 100—1,0
22| Kea % 0,2—0,5 0,5—1,0 1,0--2,0 0.5—0,7
28 | vp KM/c 6,5—5,5 55—4,5 4,5—3,5 4,0-3,5
o2 | Ko, Mlcyr 0,01—05 0,5—1,0* 1—50* 0,1—1,0
%o | Eo 102 MITa 950—180 | 180—120 | 120—70 100—70
6% | lgo 10-08 | 09-08 0807 0,8—0.7
=9 | C Ma 0,4—0,3 0,3—0,25 0,25—0,2 0,25—0,2
4 Vang, aM? 2500—100 | 1000—100 | 500—50 100—-1,0
E_ | Ken % 02-05 | 05—10 | 10-20 [ 05-07
5 & | v KM/ 6,5—55 | 55—45 | 45—35 40—3.5
E 2 | Ke Mfcyr 0,01—0,5 0,5—1,0 1—150** 0,1—1,0
S 2 | En 102MIa 250—180 | 180—120 | 120—70 100— 70
5 tg o 1,008 0908 0,8—0,7 0,9—-0,7
= C, MIla 0,4—0,3 03—-0,25 | 0,26—-0,2 0.3—0,25

@2
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Tabauya 3-5
uHIKeHepHo-reoaornyeckux 6noxos (UIB) n 3on

CKaJIbHBbIX MACCHBOB

3JeMeHThl, X THAb

6aokn (CIIB) u aonw ocnabaenus (CII3-1) I pona

v v [ vi Vil

MEPHO-TIPOYHBIE ’ Manonpoussie

Papromepno- | [Mautyateie CroaBuaTbie HIH ArnoMepaTHsle
NAHTYATHIE Hau TOHKONJAHTYATHIE HAW CNaHUeBaThie
Han 6aoynsle | Ga04HblE

CII3 — imkeHepHo-reosornueckue 6ok (MUTB) u sonm (MI'3)

B B r B B
100—1,0 80—1,0 1-0,1 0,6—0,1 < 0,1
0,7—3,0 2-8 07—1,0 1-2 2—5
3,0—-2,0 2,5—2 2--1,5 < 1,5 <10

1—10 50,5 2-0,01 3—0,05 5—-0,05
60—40 50—30 30—20 20—10 < 10
0,55—0,40 0,45—0,35 0,40—0,35 0,35—-0,30 <03
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 < 0,1
0,7—3,0 2,0—10,0 0,7—1,0 1—2 25
3,0-25 2,5—2,0 2,0—1,5 1,5—-1,0 <10
2,0—~10,0* 2,0—0,5* 0,5—0,01 0,1—5,0 <0,
60-—-40 40—30 30—-20 20—10 < 10
0,5—0,4 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 < 001 < 0,01
100—-1,0 50—0,5 1,0—-0,1 1,0—-0,1 0,5—0,05
0,7—1,0 1—2 0,7—1,0 1—2 2--5
4.0—-3,0 3,56—2,5 3,5—2,56 3,0—2,5 <25
F—-50* 5—100* 0,01—0,5 0,5—1,0 1-5
100—50 70—40 70—30 40—30 < 30
0,7—0,6 0,6—0,5 0,605 0,55—0,45 < 0,45
0,2—0,15 0,15—0,05 0,2—-0,15 0,15—0,05 < 0,05
100—-1,0 50—0,5 1—0,1 1,0—0,1 0,5—-0,05
0,7—1,0 1—2 0,7—1,0 1-2 2—5
4,0—3,0 3,6—2,5 3,56-—2,5 3,0—25 <25
1 —50%* 5—100%* 0,1-5 5—10 0,1—10
100—50 70—40 70—30 40—30 < 30
0,7—0,6 0,6—0,5 0605 0.55—0,45 < 0,45
0,25—-0,2 0,15—0,05 02-0,15 0,15—0,05 < 0,05
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nOCTI‘EIlETH‘«\QCKHC TERTOUHYECKHC INCMENTLI. KBa3HO}1ﬂOpOlIHble TEKTOHHYECKHE
nopsaKOB B Pa3jaHuUHbIX THIAXxX

[To npounoctu [Tpounste Hepasuo
Mo noxsoHam BAMSHUA Cuens

BLIBETPHBAHHA H pa3- cnaboe [ cnabee B | cpennee B r
rpysKi

é & | Vapp am 300—10 200—5 100—1 50—5

o= K, % 1—2 25 5—10 0,6—1

32! v, kM/C 3,5—2,0 3,0—15 1.5 25—2,0

g &Il Kg, mfeyr 0,1—1,0 1—-5* 1—10* 0,1—1,0
Zx 2y Eg 102 Mlla 40—20 30—10 10 30—20
5s tg o 0,706 0,6—0,5 0,5—0,4 0,5—-0,4

é 9 C, MIlla 0,1-0,05 < 0,05 0 0,1—-0,056
= Vins» AmM® £00—50 }400—20 200—10 10010

S ) Ko % 0,5—1,0 1—2 2—10 0,5—1,0
&z | Up, KM[C 4,0—-3,0 3,025 <25 3,0—2,5
% & | Ko, MfcyT 05-—-10 5—50*%, **% | 5--100*% ** (05—10
zc | By 10°MIla 80—350 60—30 < 40 60—30
g% 1 tgo 08—07 | 0,8—07 <07 0,7—06
E C, MIla 0,25—0,2 0,2—0,15 < 0,15 0,2—0,15

Npumewannsqa: | Conpotusncune casury (g @, €) moWer CcHHKATLCA  npu
)
" 11!:'2‘ 3Haveuis U, NaKbLl NPHMEHHTCNBHO K 30KE apauuu Macchsa (desoAOQHACKILLIEHOR

. Bepom"uo pPe3xKoe YBeAnvyenye BOAONDOHUNAEMOCTH B 30HE PA3BHTHA KapcTa, 33a9aCTyio

** BOIMOXHO pe3koe yseaudedlie BOAONPOHHUAEMOCTH

B TNOAPYCNOBOll

30He

pasrpysku

OcHoBroe umKereproe 3Hauetine CI13-2, uMeIOlHX TEKTOHHYe-

CKOE TIDpOHUCXOXKAeHHE, OoNpene/aercs MOpsAAKOM HapyiueHud,

611~

30CTbIO K COOPYMKEHIIO 11 OpHEeHTaUHeli IJO0CKOCTH HapyllIeHIist OTHO-
CHTEJIbHO OCH MJOTHHLL. Ecnu HapyuieHue HOPMaAAbHO K OCH [JIO-
THHbBI, TO MOXHO OXHAATbE BAOJb HAPYUIEHHS COCPEROTOUEHHOrO
NyTd ¢QuabTpalud o NOBbILEHHOH Ae@OPMHPYEeMOCTH NOA30HbL
npobaennsa. Ecju oHo napanaenbno ocH IJOTHHDBL, TO Takas KpPyTo-
napaiouas 30Ha Oyfetr HMeThb MeHbluee 3HauyeHHe AAd QUABTpa-
ILIHOHHOrO KOHTYpa, HO MNOBbilleHHasa ee aedopMupyeMoCTb, BO3-
MOX10, Oyaer TtpefoBaTh LEMEHTAllHH Ha HEKOTOpYIO TIJayOGHHY,
3aBHCSLULYIO OT YCJOBII NMpOEKTa.

Oco6eHHOCTH CTPOCHHS CKaJbHBIX MACCHBOB DA3HOrO reHesuca
HHANBHAYaJbHBE, HO TNPAKTHYECKH BCErAa HMEIOT BhiliepXKaHubie
YepThl AHH3OTPOMHM W HeopHopoanocTH. Hanuyue Taxux 3zaxoHo-
MEpHOCTe!l B CJOHCTBIX, PaCCJOEHHBIX M CJAHUEBAaTbIX TOJILAX
MOCAYXKHAO OCHOBOIH AAf COCTABJEHHA KJIACCH(QHKALHM OCHOBHLIX
THTIOB KBa3UOAHOPOAHLIX TEHETHYECKHX CTPYKTYpPHO-NETPONOTHYE-
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podosocenue rabauyet 3-5

CTPYKTYPHO-TIeTPONOTHReCKNe 30uB apoGaenust (CI13-2) paznomor [II—V
CHHIEHeTHYECKHX 3JIEMEHTOB CKAaJbHBIX MACCHBOB

MEPHO-NIpOYHBIE Manonpousne
B b r B B
40— 35 20-1 1--0,01 1—-0,01 <01
1-3 3—5 0,5-1,0 10—-15 1,020
2v0_1$5 < 1|5 2,0——1,5 < 1)5 < 115
1—5* > 5* < 10 < 1,0 <10
20—10 < 10 < 10 <10 < 10
0,5—-04 < 0,4 < 0,5 < 04 < 0,4
< 0,05 0 < 0,01 0 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 <20 < 2,0 <15 < L5
1,0-—15% ** 0,5—10* #* 0150 0,1—5,0 0,1—10,0
50—20 3010 30—20 < 20 < 10
0,7-0,6 0,7—0,6 < 06 <05 < 0,4
< 0,15 < 0,1 < 0,05 0 0

HalnHYHH B TOR30He CMeCTHTEAR M B TPeUlHHAX cJAalorc 3anoNHUTENAR (IAYHKH TPeHHus
cocTonuue),

CBAZAHHOr0 ¢  TEKTOHHYECKUMHB HapYyIICHBAMH B KapOOHATHBIX CKaJdbHBIX MaccHBax;
MacCHBa U B Gop'rax HNOJIRHGL,

cxux sjaeMmentoB (ta6a. 3-4). IIpuBeneHdble B Hefl 3HaueHHs1 Rx,
CTPYKTYPHLIX NMPH3HAKOB TOJILL AaHBH NPHMEHHTENBHO K TOpoaaM
NMoA30HH I'. Yuer BaMAHHSA NOI30H 3K30TEHHBIX H3MEHEeHHI Nopoa
Ha COCTOSIHHE M OLlEHOUHBle XaPaKTePHCTHKH (PH3HKO-MEeXaHHYECKHX
CBOJNCTB NpUBeneHH B Taba. 3-5.

Knaccudpuxauns (cm. Taba. 3-4) paspsacHser NPHHUKO Bbigese-
HHSI TIpe[BADHTENbHBIX KOHTYPOB 3JeMeHTOB I poxa Ha ocHoBe
CBOAHOIO JIHTOJIOTO-CcTpaTHrpadiyeckoro paspesa ydyacrka THAPO-
y3aa, ohOpMJIEHHOr0 B BHAE KOJAOHKH, IeogOrisdecKuX pa3pe3oB H
Kaprt. dnements Il pona BBHIAENAOTCS MO WX NOPsAKAM Ha OCHOBE
paspesos u kKapT. [lo cyMMe MocTeneHHO HaKamHBAIOUWIHXCH AaH-
HBIX KOMIIVIEKCHOTO H3Y4eHHst CKaJbHOTQ MAacCHBA [0 CTaLHAM Mpo-
exTupoBaHus yrounsiotcess KoHTypel CIIB n CII3, a apiuMeruTesnHO
K HHM CHCTEMAaTH3HPYIOTCS ¥ NONBEPraroTCs CTaTHCTHYeCKo# obpa-
6oTKe RarHble HCCAeNOBaRUi CBOMCTB NOPOA B 06pa3lie H B Maccuse
C Y4ETOM KX eCTeCTBEHHOro COCTOSHHR (BOAOHACHIEIEHHOCTb, Tpe-
IUHOBATOCTb, BHIBETPENOCTb, ©CTECTBEHHBIE HaNpsiKeHHs) B mpe-
BefiaXx aKTHBHOH 30HBl OCHOBAaMHS.
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Hpunoocenne 4

WHXXEHEPHO-TEOJIOTHYECKOE PANOHUPOBAHUE
CKAJNBHBIX MACCHBOB

Unxenepno-reonoruyeckoe pafiOHHPOBAHHE SBJSAETCHA TPETbHM
6O/IbLIUM 3TaNoM H3YyYEHHA CKaJbHBIX MaCCHBOB C LEJbIO MOCTpOe-
nusg TCM, IlpakTHyeckd 3TOT 3Tanl cJAeAyeT BHINOJHATb Napanjes-
HO C 3TanoOM CTPYKTYPHO-NETPOSOryuecKoro pafoHupoBaHUA.

OclOBHBIMH 32afla4aMi HHKEHEPHO-Te0NOrH4ecKOro paioHupoBa-
HHA MaccHBa sBAsioTcs ycranossenne sHyTpn CIIB u CII3 rpannu
nopszon A, b, B, I, pasanuanolusxcs no CTeleHH BbIBETPHBAHHA H
pasrPy3KH ecTeCTBEHHOrO HaNpPsKEHHOr0 COCTOSAHHSA, a4 TaKkXe
OlleHKa TMoKa3aTeseil (U3NKO-MEXaHHNUYECKHX CBOHMCTB BbiAEACHHBIX
TakuM 00pa3oM KBA3HOAHOPOAHBIX HHIKEHEPHO-TEOJIOTHUYECKUX 3Je-
MEHTOB.

Brusiuve pasrpy3kH M BbIBETPHUBAHIIA MAacCUBOB Bblpakaercs
B PACKPLITIH CYLIECTBYIOLIMX H 00pa30Barill AONOJHHTCAbHBIX
TpeUlHH, a TaK¥XKe B CHHXeHHH npouHoctu nopod. Ilepepacnpene-
JIeHHe eCTeCTBEHHBIX HanpsKeHuil B 60prax H AHHLLE AOJHHBI, CBA-
3aHHOE C 3DO3HOHHLIM BPE30M, CNOCOBCTBYET DAa3BHUTHIO TIPOTSIKEH-
HbIX TPEIllH pa3HbIX THTOB: NMOJOTOHAKJIOWHBIX OTCHAUBAHUS («10H-
HOTO OTNoOpa»), Kpyronanawomux («60pTOBOTO OTHOPa») 1 OTCeAa-
uus 6oprToB, crnocobGeTByOWMX ob6pasaM # onoasnam. Passutie
TaKHX MPOTSKEHHBIX TPEUIHH 3a4aCTYIO MPOHCXOAHUT MO ILIOCKOCTAM
TEKTOHHUECKHX pPAa3phiBHBIX CMeLleHu#, HMelOUHX NajeHHe B CTO-
pOHY MeCTHhIXx 0a3HCOB 3PO3HH, a TakXe IO CUCTeMaM TPellHH
nonobuoi opuenTtaluuy. PexXe NpoOHCXOANT CKajibiBaHHe NO UeJbHOH
nopoxe.

Ycranosaenue rpanuit UUB w U3 npousroautest no xoMmiexcy
LaHHblX, TNONYYEHHBIX TMPU TeoJOro-CbeMOUHKX, TIOpHO-6YPOBHIX,
ONbITHO-(HALTPAUHOHHBX 11 reodusnuecknx paborax. OcobenHo
oNe3Hbl HazeMHuble ceficMopa3Beaoulible Hl KOMIJIEKCHBE KapoTaxX-
uole uccaenopanus. I'panuus nossod A, b, B, T Ha BepTuKa/ibHBIX
pa3pe3ax, KakK INpaBHJIO, HMEIOT H3BHJIHCTbHIE OUEPTAHHS, XapakxTe-
pu3yloliie HeOAHOPOAHOCTb PAa3HOBIHAHOCTEH MOPOA NO NPOYHOCTH
H CTeMeHH TPELHHOBATOCTH B ceueHnsix BKPECT NPOCTHPAHHA KPY-
TOMajaloWUX MOPOJd HJIH HOPMAJBHO K TNJIOCKOCTAM Pa3phiBHLIX
CMeleHnH IPantllbl MOA30H HMET HepeaKa nuacobpasuyio dopmy.

XapakTepucTHKa COCTOAHWA MacckBa no nogsovam A, B, B, T

Pa3BuTie MPOULCCOR BHIBETPHBAHIS H PA3rpysKd HanpamKeHHOTo
COCTOAHHA B MAacCliBe 3aBHCHT OT reHesHca, CocTaBa, CTPYKTYpH,
CTeMeHH TPEIUHHOBATOCTH, YC/AOBHH 3aJieTaHHA IOpOJ, AKTUBHOCTH
NPOLECCOB 3PO3HH H PHIHKO-XIIMHYECKHX OOMEHHBIX peakuHi, 3aBU-
CALIHX, B CBOIO ouepeab, OT KJAMMaTHuecknx ¢axropos. [loaTomy
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HabIOfaeTCsi W3OHpaTeNbHBl XapakTep NPOsIBJAEHHS 3THX Npouec-
coB Ha pasauydoll ray6uxe. (OCTaHOBHMCS Ha XapaKTepHCTHKE
nonson A, b, B, I'.

IMMonzoxna A—oyenb CHALHOrO NPOABJACHHS IPOLECCOB BbIBET-
puBalis MaccuBa. [Topoasl cuAbHO BHIBETPeHH, JNe3MHTErPHPOBAHLL
A0 COCTOSIHHS 11eOHsi, ApPecBLl C MECYAHO-TIHHHCTO-CYTIHHHCTHIM
3anojHuTeseM. XapaKTepHO CuJbHOE M3MEHEHHE MUHepPasbHOro H
XHMHYECKOTO cocTaBoB Nopoi. KosuuecTBeHHBIM noKasaTesjeM CTe-
MeHH BbLIBETPEAOCTH ABAACTCA Koms = Osus/Onesws, AA% NOPOA MOA-
30HbH A ero snauenue menee 0,8, Crneayer yyuTbiBaTh, 4TO MOA30HA
3N0BUPOBAHHBIX NOPOA ISR YCAOBME TPONHYECKOTO M apHAHOrO
KJauMara MoXeT OBITh NpeACTaBjeHa canposiutamu. B cpeayux
ILMPOTAaX MOA30HA A pazBuTa MeHblle, ¥ €€ MOUIHOCThH Ha IOJIOTHX
CKJOHax MoxeT gocturats 10 M; Ha ckJoHax cpejHell KPYTH3HBI —
06b1gHO 1—2 M, penxo 6oJiee, a HAa KPYTHIX CKJAOHAX MOMKET OTCYT-
CTBOBaTh BOBCE BCJEACTBHE CHoca, CMbIBA M T. A. Ilo cBoficTBam
(ympyrum, 3NeKTPUYECKHM W Ap.) noasoHa A OanXKe K YeTBEepTHU-
HBIM KPYMHOOGJOMOUHBLIM OTJIOMEHUSIM, YEM K CKaJibHbiM MOPOAaM.
[Ton 6eTOHHBIMH MJOTHHAMHK ¥ KAPOM IPYHTOBHIX NMJIOTHH NMOA3QHA A
MOAJIEXKHT NMOJHOMY yAaJeHHIO.

[Topsona B -—cunpHoro nposiBieHus pa3rpy3kH W BHIBETPH-
panusa. [lopoabl COXPaHSIOT OGJHK CBOEH CTPYKTYPH H TEKCTYpHI,
O CHJbHO M3MEHEeHB! 1o UBeTy (B YaCTHOCTH, OKpaleHbi THAPO-
okucaaMu Kesesa). Tpemunsl yuauieHbl H pacliNpenbl, 3aNOJNHEHbI
NOMHOCTHI WAH YACTHUHO Menako3eMoM. MunepanpHbii W xuMuue-
ckuit cocraBnl B IDIID uaMenenbl cpaBHuTeNbHO Mano. [IpodHOCTh
MONOJUTHBIX 06pasloB 3amMeTHO HUXe, ueM B nopsoHax B u . [lo
30HaM ocsiabjieHHBIX M [OBLIIIEHHO-TPELUIHHOBATHIX [OPOA OTMe-
yaeTcs HHTEHCHBHOE U3GHPATeNbHOE BLIBETPHUBAHIlE (COCTOSHHE
Nopoa 3jaech GAU3KO K TakoBomy B noasone A). B paccmarpupae-
Mot mop3oHe B 3uauenue Kuwe = 0,8=0,9. MowHocts nonaoHst B
MOXKET BapbHPOBATBCS B LIHPOKHX TPefenax: OT €AMHHL A0 Hec-
KOMBKHX HECATKOB MeTpOB. B MaccHBax H3BEepXKEHHBIX W MeTaMmop-
(PHYECKHX MOPOA OHA 3adacTyio He npeebiwaer 5—10 m. IIpu cTpon-
TeJqbcTBe Hanbosee BHIBETPHBaeMble 1OPOJAbl 3TOH TNOA30HBI TOAJe-
KAT YIaNeHHIO, OCTaJblible — YKPEMJEHHIO HHBEeKLHe.

TlogsoHa B-—cnaboro nposiBjeHHs MJIOLAJHOrO BBIBETPH-
BAHHSI H YMEPEHHOTO TMPOSIBAEHHS pasrpysxkH. TpelHHbl 31ech
HECKONbKO yualueHsl 1f Gosee packpuThl (10 CpaBHEHMIO C MOA30HOM
[). TlpouHocTh MOHOAHTHBIX 00pasioB OJH3KAa K TakKOBOH B MOA-
soe ['. Broap KpynHbix cyOBepTHKaNbHBIX TPEWIHH eCcTb NPH3HAKH
BLIBETPUBAHKA (AuHeliHOe BBHIBeTpUBalHe), GopMHDYIOULIEr0 MECTHbIE
30Hbl ocnabiedus. 3Hauerne Kpus = 0,910, Mownocrs nonsons
B Moxer pocTHraTbh HECKOMBKHX HecsiTkop Merpos. HauGonbiuas
MOLIHOCTb NMOA30HB B oTMeuena B Goprax NOJHH ¢ TyGOKHM 3po-
JHOHHBLIM Bpe3oM (Hanpumep, B poaute p. Tynosanr oHa cocras-



aser 60—70 m). Hdas MHOTHX OOBEKTOB THAPOCTPOHTENBCTBA CO
CKJOHaMK CpelHed M MaJOH KPYTH3HBI OHa AOCTHraeT 10—15 M.
[Tpu NpPOeKTHPOBAHHH H CTPOMUTE/IBLCTBE MECTHbIE 30HBI OC/abAeHHA
noaJsiexaT YKPEnJeHHI0O MHHDBEK-

BEPTHKAJBHBIM TEKTOHHUYECKHM

) HapYUIEHHSIM H KDYNHBIM Tpe-

p 2 g ¢ ¢ 6 vy e L on
B 'N'&T‘&x ffgi\""l Jj [logsona ' — nopoxst
” s “\L‘\',gri——%‘ (PAKTHUCCKH He BbIBETpEJHIe,
\ SV HMEIOTCS  JIMIIb TNIPH3HAKH JIH-
2 \ I}l‘ y + HeHHOro BbIBeTPHBaHHA 1O Cy6-
]
|
I

mwuHaM. [lpuBHeceHHBIH H3BHE

3

{
0 \ RHCIIEPCHBIH 3al0JIHHTENb MOJO"
é ( cTeff TpewuH OOBLIYHO OTCYT-

| S creyeT; Kaws = 1. Ilpy cTpon-

1 | TeALCTBE NAOTHH B 30HE (PHABT-
pPalLHOHHOTO KOHTypa, KaK Ipa-
: BHJIO, MOTyT TnoTpefoBaThCA

fl—

\ NPOTHBOPUABTPALUHOHHBIE  Me-

2 1 PO USITHS.
i Fpanuusr noasod Moryt or-
& . YETJIHBO NPOABAATHCA B KepHe
¥ CKBaXKHH, MO CTeHKaMm wypdhos
w0 . - 3 H wtoseH. HaseMBEMH reodH-
3HYECKHMM METOAAMH YBEDEHHO
Av OoTOHBAETCA KOHTAKT NOA30H A

u B, a nonsonnt B u B uacro

Puc. 4-1. HsMmenenue CKOPOCTH  MPO- HHTEPNPETHPYIOTCS KaK ONHH
LOJBHEIX BOJH Up ¢ rayGunod 4 B rpa- u "

HUTOHAHOM MaccuBe ociopanuss Teap- CJIOH (KBa3HOAHOPOAHBIA  WJIH

MaMCKOre THApOy3.aa l‘pallHeHTHbIﬁ). an KapoTaxe

I — neppi#t  Geper (wronbus 100, nopoawt CKBAXXHH BCe MOA30HBI pacuyJ/e-

B 30He TMOBEPXHOCTHOTO BLIBETPHBAHMA H
pasrpyaxu), 2 --npasuifi Geper (ceficMmo- HAWTCA AOCTATOYHO YBEPEHHO.

KAapoTaX CKBaxHH, ceflcMonpodunnpopanne HOKBSaHHble Ha pHC 4_] 3a-
B mTonbie 1}, 3 -— 30anl nOBbLIUIGHIION Tpe- -
WHHOBATOCTH BUHCHMOCTH CKOPOCTH TIPOAOJIL-

HBIX YNPYCHX BOJH OT TAYOHHB
(oT mMoOBepXHOCTH TNOA30HLL D) TroBOPST O TOM, UYTO CymmapHas
MomHOCTh NMoA30H B u B B moaune p. Mamaxan, B rpaHuTOHI-
oM MaccuBe, pocturaer 20—25 M (mo BHIXOAYy HA aCHMNTOTY
KpHBHIX | W 2).

CHcTeMaTH3aUNSA NAHHBIX HCCAEXOBAHHIA CTPOEHHS, COCTOSHHA H CBOHCTB
cKkanasusix nopop no UIrd

CeoaHblfl JauTONOrO-cTpaTHrpadHueckHii paspes, Ha KOTOPOM
BHICNEHBl CTPYKTYPHO-TIETPONOTHUECKHE 3JIEMEHTHI, PeKOMEHAYeTCH
HCMONB30BaTh AJA TPYNNHPOBKH HAKOMNJEHHBIX KaueCTBEHHBIX H
KOJIMYECTBEHHbBIX XapaxkTepucTHK nopog (puc. 4-2 u raba. 4-1) no
CledyIolHM pasaenam:
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coopyxeHHA (Ha npumepe mavkH VIl B ocnosaHyH

Crpwiickoro ruapoysia; Ipunoxenue x puc. 4-2)

O 6 p a 3 u o Cpeansa 6J104YHOCTD
Cpex- B Non3oHax b u B
Mow- HAS o MaCCHBA
Tunel HOCTH MOy - % = .
opona TEHETHULCKHX nopoai HOCTL - = = b «
31eMeHTOB B nauke, | naa- Z = 3 z ; & %
M CTOB, E3= S * x > £ X =3 =
o P < = 2 o &= Sal ISR NS N
[Tecyanuk CIlb 136 4,8 2,65 2,595 4 1,5 41 174 0,91 15 280 [ 1:19:1,4
Aprunaur Cri3-1 24 0,6 2,70 2,25 16 6,0 3,0 29 0421 10 012 | 1:1,5:1,3
IlecyaHux-
-+ aprusinT ClIB+4CI13-1; 160 2,9 — — — —_ —_— —_— — —_ 250 11:1,8:14
To xe B TeKTO-
HHYECKHX 30HaX |
V nopfiaxa Cri3-2 menee 100 — — — — — — — -— | <100 —
I podoanenue Tabauyst 4-1
{lopagHa B wWMaccHsa Tlopaona B wmaccusa Tlonsoga A wmaccHsa
£ e = e |2 sl g | g = 3
S =« |22 2|8 y O I R -
§e~:: % S_ C‘E :- 9- E = % S_ :‘q‘ 2:8' =3 g ;1 .E‘ 9, “9 2 9 %
Sl IR T R - IS I IE I BV AR R IS B LS IR AR B o Sy 2 3
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051] 24 |120] 401001} 0,45]005) 08} 20! 8 | 20 | 015|103 |002| 16| 1,5 40 10 1,6 03 1 001
0671 3612407 80} 002106 |01 1029113041 80 103 105 }005] 30 18} €0 25 2,5 0,4 | 0,02
<l | 26(120] 401 {04 (001] 30| 20 8| 20 {3,004 [|001}] <5 1,3} 30 8 30 0,3 { 0,01




— COCTaB W lCHE3HC TIOPOL;
— TPEeUlHHOBATOCTb H GJIOYHOCTH MOPOA;
— (hH3HKO-MEXaHHYEeCKHe CBOHCTBA 00pasuoB NopoA;
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Pic. 4-2. ®parMest CBOAHOINO JHITOJOrO-CTPATHIPA(GHYECKOTO pas-
peda ocuonauist uaoTine Ha p. Crpoi

A — rpy6ucAONCTLIC KBAapUeBbLle flecYabBKH € MAJNOMOUWHLIMK CNOAMH  &Aprua-

JAHTOB H pPEAKHMH CHROAMH KBapUEBbLiX FPABENHTOB; B — rpyGocaoncThie KBap-

neBble MNecYaHHKH H aprHJAAHTLL NPHMEPHO B PaBHbIX COOTHOIWNEHHNX; B —

npeoBnagatine rpy0OCAOMCTLIX  KBAapUEBLIX MNRCHAHHKOB HAajJ aPTrHAJTHTAMH,

HEPeJAKO COAePKIUlMMH JAuH3L necuannkoB, Jlauka xapakrtepusyerca Had-
GONBIUHM pPa3BUTHEM B Hell KBapHeBbIX TPABENAHTOB.
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— NnpeaBapHTE/ibHAslT OLLlEHKA CBOMCTB Mopox B MaCCHBC,
- QONOJHEHHA H [IpUMEYaHH.

Coctas W reHesuc nopog

[lpaBuna CoOCTaB/AEHHS JIMTOJOrO-CTPAaTHrpaHuecKoro paspesa
onucaubl B [Ipuaoxenun 3. OTMeTHM, 4TO CBOAHAN KOJOHKA MOIKET
6bITh BHINOJHEHa B OoJiee MeJKOM, YeM YacTHble paspessl, Macuitabe
(1:500—1:1000). HaubGoapwee BHUMaHHE CcJeAyeT VIeNAThb
CNOAM M MPOCNOAM OcableHHbIX 10 NPOYHOCTH MOPOA: APTHAJIHTOB,
rJIHH, Mepresefi W T. M., a B MacCHBAX MarmMaTHYeCKHX TOPON —
30HaM MHIMaTHTOB, pacc/OoeHHs, NEerMaTHTOB, NepeciauBaHua 3¢-
¢y3nuBoB ¢ TypamH, nemnsnamMu W T. 4. B ocHoBy pasneneHusi cBoA-
HOPO paspesa Ha XapaxTepHble 3AeMeHTH OepyTcs NPU3HAKK CTpa-
THrpad UK, NUTONOTHH M COCTOSIHHSA (TpeliMHOBAaTOCTH). B kauectse
cTpaTHrpaHuecKHX MPH3HAKOB HCHOAB3YIOT [1aJIEOHTOJOTHUECKHE
HaXOAKH, 0OCOOGEHHOCTH CTPaTHIPadUUECKOro HECOTNacHs, pPHTMMY-
HOCTh HaKOMJEHHSI 0CaAKOB, MAaDKHpYIOLIHe TOPH3OHTH M T. A
B kauecTBe JHTONOrHYECKHX NPH3HAKOB HCMOJb3YIOTCS TreHeTdye-
CKHe THNbl U Pa3HOBHIHOCTH TMOPOJA, CJAaralUIMX KaXAblH M3 Tpo-
cJI0eB, CJ0eB, [11aCTOB, MAKeTOB MJAaCTOB H MaudeKk MMOPOA, COCTOSA-
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IIHX H3 OQHOPOJAHBIX HJH PA3HOPOAHBIX 110 COCTaBY, LUBETY, CTPYK-
Type, TEKCType, THIY U COCTaBYy LlEMeHTa H T. ..

TpewnnoBaTocTs H 6104HOCTD NOPOT

ITOT pasges BKJIWYACT 3MI0PY MOLIHOCTH IJIACTOB (OTAeJEeHHBIX
TpellMHaMH 110 HaNJacTOBaHHIO), COOTHOWEHHs AauH cTopoH IIIb,

Vang, K, (no mogsonam B, B, I'), a Takxe LIepoX0OBaTOCTb CTe-
HOK TpPelHH (M0 BBICOTE BBHICTYNOB H yIJlaM HaKJIOHA MO MPOCTHPa-
HHIO M MajgeHulo 6J0KO0Gpas3yoIiX TPeUlHH).

B cpoanyio Tabauiy peKoMeHAyeTCs nOMenlaTh Pe3y/ibTaThl cTa-
THCTHYECKOH 06pabOTKH xapaKTepHCTHK: CpelHHe 3HAUEHHS H Mpe-
Aciibl uameHeHHs (npu BepositHocTH 5 ¥ 95% Ha KyMYJATHBHHIX
KPUBBIX].

du3nxo-mexannueckue csollctoa nopoa (B o6pasue, B Maccupe)

CootBeTcTByIOIHE TPadbl 3THX pasaesoB coaepxkar HHpopma-
LHIO O CPEAHMX H NPEIEeJbHbIX 3HAYEHHSIX XapaKTePHCTHK:
a) apas obpasuoB nopoxn: Kp,

MJ
gMHH’ bv n, Wv Up, R")Kr E}h I'g @, "
’
6) mas maccupa: Eq, Ejg, Up, w
qY tg q)’ C' 800
ITepeuncnenHoie Xapakre-
pucTHKH (00pasUoB M Maccusa)
KenateabHO — [OJYUHTbL  pas-
fleJIbHO  AJfl NOPOX  MOA30H
b, B, I.
l'lporuoanaa QieHKa 500
CBOHCTR CKaJMbHBIX nopoa B MacCupe \
W0
IIporHosnas oueHka paedop- \\
MAaLHOHHBIX, TMNPOYHOCTHBIX W W
GUABTPALHOHHEIX  XapaKTepH- \\
CTHK GasupyeTcs Ha HCIOJb30- WY
BaHHH AHAJIOTOB, a TaKie KOp- \\
PeJSLUOHHBLIX  CBsi3ed mokasa- & 7
TeJed TpelUlHHOBAaTOCTH, 6J0Y- J 7 —1
HOCTH, CKOPOCTH YUPYPHX BOAW, ™ 55— /5 5 255 %
OTHOCHTEJILHOrO  3JeKTPHUYECKO-

ro CONDOTHBJAEHHSI MEXay CO- Pnc. 4-3. Pacuetnana 3aBHCHMOCTb

6oif, a TakxkKe C XapaKTepHCTH-
KaMH CBOHCTB.

IIpu nopbope npHpoAHOro
apganora He0OXOAHMO NOMHHT,
YTO MeEXJYy HHM M H3yuaeMbiM
06beKTOM JHAOJIKHO OBbITh ycTa-
HOBJIEHO TeOJorHueckoe nojaobue
HbIX ()aKTOPOB:

o6beMa 6a0KOB ropHeix mnopon V

oT Ko3DgHuUHeHTa TPEWUHHON My-
cToTHOCTH K1
1 — ann  kyGuueckoit dopMui  GA0KOB;
2 — anst  npH3IMaTHYecKoft ¢opmbl  6i0-
KOB; 3 — aas  nnacruHvyatoil  Gopmbl
GJIOKOB; HMCXOAHBIT 0GbeM MNOpoABl pa-
Ber 1 M?% packpbiTHe TpeiwtHu | MM,

Ha OCHOBC pacCMOTpEeHHA OCHOB-
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— reHeTHYECKOro THMA NOPOABI H ee MIIHepaibHOTO COCTaBa;
— reosoriyecKofl HCTOPHH pailiola,

— COCTOSAAHUSA TMOPOADI,;

— yCJIOBHIl 3aseraHnust mopox (OPHEHTHPOBKA 3JeMEHTOB 3aJe-
FaHua W OCHOBHBIX CHCTEM TPEILUHH OTHOCHTEJNBHO JOJHHBI PEKH HJH
HanpaBJeHUs CHJ, NepellaBaeMblXx Ha OCHOBaHHE COODYKEHHeM);
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Puc 4-4 Cesiau monyns pedopmaunuu £y co cpeanuM ofbe-
MoMm IOTIB V u K AN M3BECTHSKOB 30LeHa B TyHHce 10
AAHHBIM MOJEBBHIX ONBITOB NMpPH fIEPBOM [HK/E HATPYIKEHHSA

— Xapakrepa COBpPeMeHHOro pefnbeda 1 reoMophoJOrHUECKHX
ocobennocred,

Pasznnyubie KOppessiiHOHHBIE CBAI3U XaPAKTEPHCTHK COCTOSTHHS
1f CBOMCTB NMoKasaHul Ha puc 4-3—4-10.
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Puc. 4-3 uaniocTpupyer 3aBHCHMOCTb cpeiaHero ob6wvema 3II1B
oT Kra. Ha puc. 4-4 nokasaHbl CBA3H CTaTHYeCKOro mMoayuns aedop-
MalLuu co cpeaHum obbwemoM IIIB u 3Hauenuem Ky B H3BECTHS-
Kax ocHoBauusi KacceGckoro ruapoysna. Ha puc. 4-5 nokaszaHo
BAHSIHME Pa3/IMUHOrc COYeTaHHs MAACTOB pas3Hoit MomwHocTH (ot 0,4
A0 5,0 M), THNOB DPHTMOB, VAGJNbHOrQ COAepIKaHUA MaJOMOUIHBIX
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26 MATONMO Y FHY LDORNGH MoyHoie

apacrod narol prova, M Tun pumma

Puc. 4-5 Cpsi3b BOJONPOHHIIAEMOCTH § H3BeCTHAKOB ocHOBanus HHrypn
I'AC ¢ xapakTepHCTHKAMH HX cocTaBa H CTPOeHHs

a - ¢ cojepMaHHeM MaJOMOUIHBIX TJIACTOB H3BecTHAKa, %, B DHTMHuUHON TOAUe;

& — co cpenHe MOIWIHOCTBIO nnactoB putMa {0—2,0 M), & — C THNaMH DPHTMOB

(I—~V1); 2 — pacnpepeneune sHauesuit q; J — TeKTOHHYECKHe HapYuleHHs, 2 — Men-

KHE TPelUHHbl M TEeKTOHHYeCKHe HapyumeHus; 3 — meaxie TPeullHbl B MAaccHBe BHe
TEKTONHIECKHX 30R

MIacTOB B NaykKax H3BecTHAKOB ocHoBaHusi MHrypckoit I'QC Ha
BEJIHYHHY yaAeJbHOro BopomorjolledHs g. OcHoBaHHe XapaxTepH-
30BaJIOCh WIECTbIO THNAMH PHTMOB C NMpeob/ajlaHHeM COOTBETCTBEH-
HO mJacToB MoulHocThio: f; (mepsblii tHn) < 0,4 Mm; Hy; = 0,4+
+~1,0M;, H;y=04=10M u Hy=10+20mM; Hy=10+20 m;
Hg=04+10wM u Hs = 2,030 M; He= 2,0=-3,0 M.

Pe3ko TOBbIWLEHHAst BOLONPOHHULLAEMOCTb 30H TEKTOHHUECKHX
HapylWeHHH B CKalbHbIX MAaCCHBAX, B YACTHOCTH M3BECTHSIKAX, BHIfB-
NSeTCS NyTeM MNOCTPOeHHst TPaPHKOB CBA3H YHEJbHOTO BOAOHOIIO-
uieHus ¢ ¥ 3arny6aeHHs B MaccHs no septuxkasam h (puc. 4-6). Tlo
XapaKkTepy KpPHUBLIX B BepXHeH HaCTH pa3pe3a CKaJbHOTO MaccHsa
MOXHO CYAHTb O MOIUHOCTH 30HBlI BbHIBETPHBAHHA H Ppa3rpy3kH
MOopojJ, a TaKXe KaueCTBEHHO OLEHHTh 3aKOJbMaTHPOBAHHOCTD
MoJiocTe TPEUIHH Ha pa3yiM4HBIX MHTepBaJiax TyOHH.

OuleHka BOAONPOHHLAEMOCTH MacCHBa MOXeT OBITb NpHOIH-
JKEHHO BBIOJIHEHa 110 JAAHHBIM TreoHU3HYECKHX HCCJIeNOBaHHi,
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Puc 4-6 MHamenenne snauennii g xap6oHaTHHX MOPOR B MAaCCHBe OCHOBa-
Hust Miurypu T3C B 3aBucHMOCTH OT reoMopdOOTHHN AOANHLL. 3aTAYGNEHUR
h B Maccus H THIIOB ero reHeTHYeCKHX 3leMeHTOB
¢ — onuiTHO® onpofoBaHHe MACCHBA HA BLICOKHX OTMeTKaXx (Hym=415_—470 M},
6 — TO € Ha cpelHHX OTMeTKax (Hycn=350-:_4l5 M), & —TO e HA HU3IKUX OT-
METKaXx (Hym==280.;_350 M}, 2—MacCHB B UEAOM H ¢ YderoM €ro 3JACMEHTOB,
[ — 3KcmepumeHTaAbHbie 3HaYeHHA §, 2 — cpepHeapHipMeTHYECKHe 3HaueHus '53 B HH-
Tepsanax h, 3 — ckonbasillee ocpenHeHue cpefHeapH@MeTHUECKHX 3HaYeHHNA Tya;
4 — cpepHereoMeTpHYecKHe 3HaUEHHA Er B HHTepBanax h; 5 — xkpumBas cpeapueapud

METHYECKNX 3HayeHuft g, B COXpaHHhX nopogax CIIB, 6 — 70 xe B nNop3oHax cme-
CTHTeNleA, 7 — TO JKe B MOA30HAX ONEPEeHHAN TEKTOHHUECKUX CMeuleHsfl,



in ¢
4
* *
J
\ { ]
2IDN
#‘.n
0 ‘+\\' *
b P I A
he ENUT L
_/ \+
-‘ .\f; :.
.y .-. ;
-3 . * ,—mf: -
_4- -.. '.\
+
s N
"y i
Pr
35 4 ) -6 ln —~
Pea

Puc. 4-7. CeA3b YIedbHOro BOROMNOT-
JIOUleHHA ¢ ¢ oOpaTHON BeJHYHHOH
OTHOCHTENBHOrO  JMEKTPHYECKOTO  CO-
NnpoTuBNeHHs P = pus/ps B Maccuse
LHOPUTOB OcHOBaHHA 3efickon I'DC,

£, 10Ma
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Puc. 4-8. Ocpepnsomne BaauMmoceszeit £,(Eo) (u obnacta Hau-
Oosee BEePOATHBLIX 3HAUEHHH) JJIA DPa3NMUYHBIX CKaJbHHX T[OpPOL,
pekoMenayemuie A. H. Capnyem

/, /I — 3navenna E,;, omnpejesNcHHble COOTBETCTBEHHO N0 NEPBOMY H 00
BTOPOMY LHKAAM HArDYXEHUR.




B YaCTHOCTH, NO KOPPeJsUHOHHBM cBs3aM 1g g u up [63] nubo lgg
u 1g{(ps/psn) (puc. 4-7). Kpome TOro, Moryr HCnosb30BaTbCs Cne-
uHaabiiLie reopH3UUECKHe HCCAEAOBAHHA AN H3y4YeHHs (uabTpa-
UHOHHbBIX CBOMCTB MaccuBa: pe3HCTHBHMETDHSA NpPH HaJHBaAX, MOAH-
¢HKaUHH MeToja 3apsiKEeHHOro TeJaa, METO[ eCTeCTBEHHOro MoJs
u Ap.

B nacTosiinee Bpemsi Aadsi ouenxH jAedhOpPpMalHOHHBIX Xapakre-
PHCTHK CKa/lbliblX MAaCCHBOB IIHPOKO NPHMEHSIOTCS DPa3HO4acCTOT-

Up, KM/
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30
2,0 —
i
10 //
0 50 100 750 200 250 a0 350 aw

En 1% Ma

Puc 4-9. Csa3p cratnyeckoro moayas apebpopmaunu Eq H cxopo-
CTH NMPOAOJLHBIX YMPYFHX BOMH Up B MACCHBAX CKANbHHX HOPOJ
{nanupie npAMO# Koppensuuu)

| — paauvlie nopoast no M &,  Boano, 2 —To xe no X. Macyna, 3—

KpucTaaanveckse chanus (ocHopaune Casno-lllymenckoh T'DC); 4 — u3-

BecTHAKH (ocHoBaHne HWurypn I'SC); § — 10 xe (ocHoBaHHe TOKiOrynb-
ckoft T3C); 6 — proputwt (ocHoranne 3efickoft T3C),

Hble celicMHYeckHe MeTonbl uccaenoBaHuir [44, 63, 67]. [Ipumepnl
rpadukos cBsi3H Lo ¢ Up u Ex npuBeneHs Ha puc. 4-8 u 4-9.
Hcnonesys napuble xoppensuun ¢ (vp) u £y (vp), Must QHKCH-
POBaHHBIX 3HaYyeHHH Up MONKHO MOJNYYHTb COMpPSKEHHble napbl 3Ha-
yeHH#t ¢ U Eo, NO3BOJSIONIHE MOCTPOHTb rPadHKH CBA3H STHX BeJH-
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yur  (puc. 4-10), u BrocJen-
CTBHM HMX  HCIOJB30BaTh [
NpHONNKEHHbIX OLCHOK.

Bo Bcex npuBeJeHHBIX BBbI-
e npuMepax HeoOXOoXMMO OT-
MeTHTb MHAMBHAYAJbHBIH Bl
CBS3M  pa3jH4YHBIX XapaxTepl-
CTHK, YTO OOYCJIOBJIEHO KOH-
KPETHEIMH  JIHTOJIOTO-IeTpPOoJIo-
THYECKHMH M CTPYKTYPHBIMIU
0COGEHHOCT AMH H3y4aeMoro
MaccHBa.

XapaKTepHCTHKH
AeMOCTH TODPOA CHBMTY, Kak
npaBujio, ONPEeReNAIT NyTeM
NpOBefEeHHSl TNOJEBBIX WJAH Jia-
6opaTOpHBIX ONBITOB H JHWb B
PENKHX CJyyasX HCIOJb3YIOT
KOppPEeNALHOHHbBIE CBA3H C reo-
GH3HYECKHMH HJH CTaTHYECKH-
MU JedOpMaLHOHHBIMH Xapak-
TepUCTHKaMu (puc. 4-11).

COMpoTHB-

\\

igadlad
\ViPe
/a/ /4
i/

V77

1000

0 W AW W0 L0 M

Puc. 4-10. Cpsisb yneavHoro pogomnor-
Jomennst ¢ v MoAyas fehopmauun E,
B MacCHBax CKaAbHHX Nopop
{ — u3BECTHAKH OCHOBAHUR Yupkelickoft [IC;

2—70 e Hurypr I'3C; 3-— xpucrannu-
YeCKHe caanubl ocnopavns Caanro-1Hymexr-

cxoft I'3C.
Tabruya 4-2
Tun 6 7,, kMfc (B 30He _

A gozgzg;};e nopon 23palKH) Mo Unm Vang aM’
Kpynzo6a0uHEtit 6,0—4.,5 Menee 1,0 Gonee 1000
BAOYHEI MaCCHBHBI 60-—3.5 0,8—20 1000—100
ToncronauTyaToil 3,5—24 2,0-5.0 100—10
CpeaHenanTYaThiil 2,4—2,0 5—10 10—1
MesikonauTuateli 2,0—-1,5 10—20 1--0,1
finacTunyaThiil (craHueBaTsiil) MeHee 1,5 bonee 20 Mmeree 1,0

Tabauya 4-3
TMopaount
BLIBETPHBAHKR H PackpLITHE
ecgiz;ggﬁl,::ro Kouin K‘b’ mleyT Kin % -rpeu.meAa, MM
HAOpsIXXCRBOro
COCTONHHUA

A menee 0,8 6osee 10 6oaee 3 BoJsee b

b 0,8—0,9 5—10 3—-1 1—-5

B 0.9—1.0 1-5 105 0,5—1,0

r 10 Mmenee 1,0 menee 0,5 0,1—0,5

Huas camoit o6lieli OLLEHKH COCTOSIHMSL H HEKOTOPBIX XapaKTepH-
CTHK CBOMCTB CKaJibHbIX MaccHBoB (0e3 moapasneneHHsi Ha FE€HETH-
YeCKHME THIIbl OPOJ) MOMXKHO BOCNONb30BATHCA AaHHEIMH Taba. 4-2—
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4-4. B rtabs. 4-4 ucnosan3oBanbn pekomennaunn A. M. Casuua
A. JI. Muxainosa [66].

Knaccngukaudfa MacCHBOB CKaAbHBIX NOPOR MO TPEUIMHOBATOCTH
(no CHuTl 2.02.02-85 ¢

Monynu
Crenenb TPeU(HIOBATOCTH LM Odnest Ga0naB
1opon 'rl)(.l;”Tl Ell;iw‘fOCTH vV, aM?
Ouens cnaboTpeutniosarele meHee 1,5 THICSUH
CnaboTpeuiiioBartoie 1,6—5 COTHH
CpenneTpelHHoBaThle 5-10 JECATKH — COTHH
CuapHOTpEINHHOBATbIE 10--30 e IHHHIIBI
~— REeCATKH
OueHp CHABHOTPEUIHHOBATBIE 6oaee 30 MeHee |

MpuMmevaune OTHOCHTENDbHBbIE 3HAUGHHA  NedhOPMHPYEMOCTH, TDOYHOCTH i
CKOPOCTH BOAH AaKLI AAA CYXHX H BOAOHACHLICHHBIX MOPOL (UHeMep3aniX}. £y maxe Rew may

5y¢
30
b '
Va - d

22 e 4 L
Y /e - e | e
18 ¥4
’ 5
pare A 7 ‘%//
i [ e et
Nk ] i e Ty
> ] —F=—=Fy
45 Y i 7ag|’
7 [} /‘

) o0
g2 £

L 10 OB 0 W W I B0 MO 10 K P W
hy 10 20 0 W WO G M I 20 Miafom

Puc 4-11. IMpu6mikenHas cBA3b KoddoduUHeHTa caBura (g

c MoayreM fpedopmaunu Ep; u  KoshduHuHeHTOM oTnopa

Ko B Macciusax CcKaJbHBIX §  MOJycKadbuplx nopog (mo
0. A. dummany)

I — g q)m,m"[np/o' B OonblTax Ha CABHI GeTOHHWX wramMnos (/) H

ueankon (2), ff —tg 4 pacueTHbie, (PHHATLE B PaGOUYHX UepTeXAX

paorkn I'DC. 3 — Casano lllywencxkoh, 4 — Haray; 5§ — TOKTOryan-

cKoft, 6 — Ycrs-Maumckofi; 7 — KOHCTAHTHHOBCKOR; 8 — ARAHXAHCKO,

9 — Fpumaensb, J0 — Muatnuuckoft, f!— Harypckott; [I1I, IV, V — co-

OTBETCTBEHHO MaKCHMajbHbLle CPelHHe M MHHUMAaJbHbLIE pacyeTHbe

3Hayennss tg ¢ Aas crapum TOO no xknaccHPUKANUM OCHOBAHHMA mJio-
T™HH npu g = 2,0 MIla,

C uenbio npeaBapHTENbHOH OUEHKH HHKEHEPHO-Teo/oriyecKof
MPHIOAHOCTH CKaJbHOTFO MAaCCHBa KaK OCHOBAaHHA WJH CpeAbl pas-
MELEHHsI COOpPYKEHUS H CPaBHUTENbHOH XapaKTePHCTHKH KOHKYPH-
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PYIOIIHX CTBOPOB Ha PaHHHX CTaRHAX H3bLICKAHHH MOMXHO BOCHOJb-
3oBaThcs kJaaccuduxaunueit 3. Benssckoro u K. Oppa [82] (taba.

Tabauya 4-4

H OTHOCUTE/bHBIM XapaKTePHCTHKAM CBOHCTB
AOMOJHEHHSIMN)

OTHOCHTeNBbHAS
TMokazaTens OTHROCHTEABLIAA OTHOCKH 1 @ALRARA CKODOCTD
K., % Ba ropo- | AChOPMRDYEMOCTD NPOYHOCTD P
" e Ol - S O BRI
menee 0,5 90—100 70—100 70—100 95—100
0,5—1,0 75—90 50—70 4570 85—95
1,0—-15 50—75 25—50 18—45 6585
1,56—-2,5 25—50 10—25 7—18 48—65
G6onree 2.5 0—25 3—10 2—7 33—48
Up max Cl)eﬂlleMaKCHMa.ﬂbele 3HAYeHHn, ﬂOlequHble Ha MOHOJAHTHLIX 06{)2’]3113’( c0ooT-
BE1CTBYIOLLEr0 COCTOSMIHHA (CYXOro, BOAOHACHILIEHHOTO),
Tabauya 4-5

Knaccudukauus CKanbHBIX MAacCHBOB KaK OCHOBAHMEL MJM CPeabl pa3MenieHus
HHKEHEDHOTO COOPYIKEHHA N0 CYMMe HHIKEHEPHO-TEOJOTHYeCKHX XaPaKTepPHCTHK
(no 3. Beussckomy u K. Oppy [82])

CyMma 6annos
(By+B,+DB3+4 B,+bs+bg) | 100—81 | 80—-61 | 60—41 | 40—21 | Meunee 20
no rabn. 4-5a—4-5e
~CTpoutenproe kavectno, [ Ouenr |[Xopoumee| ¥Ynos- |CnaGoe | Ouens
MaccHBa xopoluee JIeTBOPH- niaoxoe
TeabHOE
Cpennee EofEg max, % 75 40 20 15 |Menee 12

Tabruya 4-5a
bBaaast (B;) 3a OpHEHTAUHIO TPEIHH M TEKTOHWYECKHX HApYLIeHHH

Yroa namenus Baaant (By)
TPeUIHH H Hapyue- OuesKa
Huit, rpan Tyanenn | Ocuosanpa| QThoch
0—10 Ovenp 6naronpHaTRo 0 0 0
10—30 B cropouy mxue-{ He 6raronpustao —10 —15 —50
ro 6seda
10—30 8 cropouy Bepx-| YnomierBOpuTEdbHO —5 -7 —25
Hero 6peda
30—60 Braronpustao —2 —2 —5
60—90 Quenb He Graronpn- [ —I2 —25 —60
ATHO




4-5) Ora knaccupukauua BkJAOYaeT B cebs 6 xapaKTepHCTHK:
1) opueHTaUHIO TpEUIHH Il TEKTOHHUECKHX HApYLeHHH; 2) <«Ky6u-
KOBYIO» MPOYHOCTb NMOpoAbl; 3) BBLIXOA Kepiia CKBaXXHH, 4) paccro-
AHle MeXAYy TpewlHaMHi, S) packpbiTHE TpeWHH U COCTOAHHE
noBepxHocTeil nx crenok; 6) ruaporeosnorudeckue ycsosusa. Hanu-
YyHe 3aBHCHMOCTH <«CyMMapHoro OGaJjuia» OT BeJuuuHB Eo/Epmax
co3/aeT ONpeAeJIEHHYIO CBSI3b NPHBOAUMBIX 3J4eChb KJaccHplKauHi
(cM Taba. 4-4 u 4-5)

Tabauya 4-56
Baaapt (B;) 3a npounocts nopoant (B o6pasue)

XapaKTepH(THha CxanbHble nopoasl “°",§'§;§§§;‘”"e
Ry, MIla Bonee 8 4-—8 2—4 1—2 — — —
Rex. MITla Bo;o%e 100200 50—100 { 25—50 | 10—25{3—10| 13
Bamns (B,) 15 12 7 4 2 1 0

Tabruya 4-58

Banabt (B;) 3a KauecTBO KepHa CKBAXKUH

75—90 | 50—75 25~50| Menee 25

Brixon xepua, % I 90—100

Banast (Bs) l 20 17 13 8 [ 3

Tabruya 4-52

Banawt (B,) 3a rycroTy TpemHx

Paccrosnue mewny
TPeIHHAMH, M

Meuee 0,05

Boaee 3 ' 1--3 ’ 0,3—1 |0,05—0.3

Banani (B,) | 30 ' 25 | 20 | 10 | 5

Tabauya 4-56

banawt (Bs) 3a cocTosHue TPEUUH

Quens rpy6as | lllepoxoparas | lllepoxosa-
Cocrog- | MOBEPXHOCTH, | TOBEPXHOCTb, | Taf MOBEPX- CxoJb3kas
Hre TPeIHHB CTEHKH npou- HOCTb, nosepx- Aa >
TpetH COMKHYTBIE, | Hble, PacKpbl- CTEHKH HOCTB, > 5 MM
CTEHKH OYE€Hb | THE TPellHH, MArkue, ba <5 MM
APOYHblE da < 1 MM Aa < 1 MM
Baaapl
(Bs) 25 20 12 6 0
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Tabruya 4-5e
Banan (Bs) 3a ruaporeonorHueckue ycJaoBus

[Tputox Boawt na 10 M
IJIHHBL TYHHeJR, N/MHH 0 Menee 25 25125 Bonee 125

OTHowenue jaBJeHHs
BOAH B TpeuiHHax
K MaKCHMaJbHBIM TJaB-

HEIM HanpsiKeHHaM 0 0,0—-0,2 0,2—0,5 Boaee 0,5
O6uee cocrosnue Cyxo Bnaxno Hanopneie | Taxenste
BO B ¢GHHALTpaLHOH-

Hble YCHOBHSA

Banaot (Be) 10 7 4 0

Boraenetne B CKaJLHOM MAacCHBE KOHTYPOB KBAa3HOAHODOAHBIX
HHXEHEPHO~-TEOMOIHUYECKHX 06 BEMHBIX 2J1€MEHTOR

B ecrecTBeHHOM cKaJabHOM Maccuse kaxasle CIIB, UI'B, CII3
% I3 umeor onpenenennsie ofbeM, POpMY U NOACKEHUS B NPO-
crpancrBe. Maciirabuas cxema (cm. puc. 3-8) HakgajbiBaeT orpa-
HUYeHHss Ha neTaabHocTh BhisBasieMbix MI'B u WUI'3. Hanpuwmep,
B ciayuae pa3MmMepos miollaad O6Jsiokos GeToHnpoBauus 10X 10 M
nunefinsie pasmepsl MT'B u UI'3 moryr npencraBaste coboit naker
ONHOTHMHBIX KBAa3HOAHOPOAHBIX HJACTOB MoOIHOCTEIO 10—12 M.
CaenosaTenbHo, ero HeoOxoaumo mnokasatb kKak W'D na ['CM.
Cocennne MI'D, kBa3HOZHOPOAHBEIE MO COCTABY, CTPOEHHIO, COCTOS-
HHIO M CBOMCTBAM, MOryT ObITb OOBeqHHEHB B OoJiee KpyMHEBlE 3Je-
MEeHTHl (MaKeT MJacToB, mayka).

3anaua einenenusi UI'D npeanonaraer yxe BLIOJHEHHOE paii-
onuposatne maccuBa #a CIIb n CII3 no craenpytomum npisHakam:
a) crpaturpaduyeckoe MOJo)KeHHe; 6) TeHeTHUecKas TPYNNa HJIU
THI TOPOJ; B) JHTOJOrO-NeTpoSorHyeckie 0co6eHHOCTH MOPOL, caa-
raioulux OJHOPOJAHbIE 110 COCTAaBY NMaKeThl MJACTOB M/ GOosee CA0XK-
Hble 3JeMeHTH pa3pesa, MPEACTaBJEHHBIE MepecaanBaHHEM DasHo-
POLHBIX TOPOX, HO KBa3HOAHOPOJHEIE MO GJOYHOCTH, T') BJOUHOCTH
mopoa B MaHHOM 3JeMeHTe pa3pe3a, oOpPa3OBaHHOM ORHOPOAHBIMIL
Mo cocraBy nopoxamu. MHKeHepHo-reosorHyeckoe paioHHPOBaHHE
CKAaNbHOTO MACCHBA TEXHMUECKH 3aKJIOUALTCH B HAHECEHWW Ha Das-
pesbl (c spimenennem CIIB u CII3) rpanuu noason A, B, B, T no
CyMMe JaHHBIX: BHEIUHEro BHAAa W L(BETA MOPOALI, TPeU{HHOBAaTOCTH,
PaCKpPBITHS TPELHH, MOJYUEHHBIX TIPH OYpeHuH, NTOKYMEHTAlUHH rop-
HHIX BBIP26OTOK, reodH3HYECKHX, OMBITHO-(DHJIBTPALHOHHBIX HCCJe-
IOBaHUH B MAacCCHBe, Pe3yJabTaTOB H3yueHHst 06pa3lioB MOPOL.

Beipenennsie UT'B u YT 3, noMumo oTpakeHust ux Ha paspesax,
MOryT OBITH MPOHYMEpPOBAaHBl, & HX XapaKTepHble OCOOEHHOCTH, He
noanarouiHecss rpaduueckoMy H300paXKeHHo, NOKHBLI OBITh NpHBe-
LeHbi B TabuHue ¢ oueHKaMH O6J0YHOCTH, Krq, PaCKpBITHSI TPeLLlHH,
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Puc 412 Oranel  «POPMaJH30BaHHOH» (a) H <«TeOCTPYKTYPHOH» (6) HHTepnpeTauHii JaHHBIX

P

GaoynocTH V, AM®, TO MNATHMETPOBHIM HHTEPBaJaM 30H ONMTHHIX HAarHeTaHHH Boisl B GYypoBHE
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napaMeTpoB WIEPOXOBATOCTH CTEHOK, COCTABa H CBOWCTB 3aMOJIHH-
TeJsl TPEelHH H AP.

Pekomenayemass kiaacCHUKAlUHsT 3aIMOJIHTENA TIOJOCTEH Tpe-
IHH faHa B Tabu. 4-6, Ha OCHOBe KOTOPOH NPHBOAMTCS ONHCaHHe
3alOJIHNTENs, U TIOCJAeAHHH OLEHHBAETCS C TOYKH 3peHus crnocobHo-
cTH K cyh}Oo3HH H BIHAHHA Ha NapamMeTpbl CONPOTHBISEMOCTH
NOpoJ CLBHTY.

OTpa<eHHe KOJHYECTBEHHBIX XapaKTEPHUCTHK 6J0YIIOCTH Ha
paspe3ax MO3BOJISIET, BO-NEPBHIX, OUEHHTb OCOGEHHOCTH CKaJhHOTO
MacCHBa KaK NHCKPETHOH CPeAB H, BO-BTOPbLIX, HCIIOJIbL30BATL TaKHe
paspesnl ans Uesell reOMeXaHHYeCKOro W THAPABJIMYECKOrO Moje-
JIHDOBAHHSI.

Ha puc. 4-12 npusenena cxema 6siouHOCTH ocHOBaHHA Mornnes-
[Mononsckoit '3C, cnoxennoro rpanuto-rieficamu. CpeaHut o6bem
6nokos onpexensiercs no meronnke BHHUUWTIa [21, 34], npennona-
raronefi HaMepeHue BEHICOTH 6/10Ka A MO KEpPHY CKBaXKHUBI 1 NOCHe-
NyIOLIee HCIOJIb30BaHWe KOoppensiynonHoil cssisn Vans (k). Ocpen-
HeHWe 3HaueHHH Vapg B mpenenax NATHMETPOBLIX HHTEPBAJIOB
ONBITHO-(PUJIBTPAUHOHHOTO onpoboBaHysi T0O3BOJISET CONOCTABHTD
KOHTYpbI H3onnHull Vans u g (puc. 4-12, 4-13) B ABYX BapwaHTax:
«popMasu30BaHHOM» (TOJMIBKO MO (AKTHUECKHM 3HauenusMm Vang
H ¢) U «TEOCTPYKTYPHOM» (C yYETOM MEJKHX TEKTOHHYECKHX Hapy-
LIeHHH, YCTAHOBJEHHBIX B xole usbickaHuft). O6a pucyuxka obHapy-
JKHBAIOT ONpeflesleHHOe CXONCTBO KaK B oOulet KOHpHUrypauHu 130-
aunud Vans W ¢, TaK H B NPHYPOUEHHOCTH NMOBHIIIEHHbIX 3HAUEHHH
g X 37eMEHTaM MacCHBa ¢ MaJibimMu 3HaueHdsiMu Vamp, XOTa Kop-
peJIILHOHHAS CBA3b 3THX BEJHUHH Ha JaHHOM OGbeKkTe OlleHHBaercs
HEeBBICOKHMH 3HauyeHHsMHu Ko3bduuwenta koppensuuu (oxono 0,5).

HMpunoorcenue 5

NMPUMEPBI TEOCTPYKTYPHBIX CXEM (MOJEJIEN)
CKAJIbHBIX MACCHBOB

PasHoo6pa3ie reHeTHYECKHX THIOB NOPOA, HX JHTOJOrO-NeTpo-
JIOTHYECKHX Pa3HOBHAHOCTel!, WHAHBHAYAJbHOCTb CTPYKTYPH Mac-
CHBA H T. . B COYETAaHHH C THIMAMH H pa3MepaMH NpPOEKTHPYeMbIX
COODYXKEHHH, a TaKXKe C PasJHYHUAMH B CTENEHH H3YYEHHOCTH CKalb-
HBIX OCHOBAHH{l — BCE 5TO CO3/1aeT TPEANOCHINIKH Pas3HOro NMoAX0Aa
K aHaJu3y, TecTPOTy BO3MOXKHOCTeH 0O00OUIEeHHS, 0COOEHHOCTH H
HHIHBHAYAJbHBIH XapakTep KOHeuHoro pesyibrata —ICM. Ilpu-
BONHMbIE HHXe TpPHMepbl OTHOCATCA K OCHOBHBIM TI€HeTHYECKHM
TPpynIaM cKajJbHBIX mMopoj (MarMaTHYecKHM, MeTaMOP(HUECKHM,
OCallOYHBIM) H XapaKTePH3YIOT YypPOBEHb pPa3BeAaHHOCTH MacCHBa
Ha CTalHH TIPOEKTa,

84



lFeocTpykTypnaa MoAeJb MacCHBa TPAHHTO-THEMCOB

Pafton npoexktnpyemoro KOHCTaHTHHOBCKOro THApOy3/a- Ha
p. IOxubiit byr pacnosioxeH B 10XHO#l yacTH YKpPaHHCKOro KpH-
CTaJJIHYecKOro LiHTa, B 06J1aCTH Pa3BHTHSI KOMIJIeKca MeTaMop(H-
YeCKHX ¥ MarMaTHYeCKHX [0POJ, PasHOOOpasHbIX 10 COCTaBYy, CTPYK-
TYPHO-TEKCTYPHBIM OCOGeHHOCTSIM, ¢popMe H pa3mepaM 6sokoB. Ha
yyacTKe CTBOpa IJIOTHHBI MOPOABI 3aJleral0T MOHOKJIMHAJBHO C Ipo-
crupannem C3 315—345° u napgesnem Ha CB nox yriom 60—80°
U [pejCcTaBJiedbl CAEAYIOUHMH NeTPOJOrHYeCKHMH TPynnaMu MOpPOA.

I1razuokaa3osgoie epanuTol w OUOPUTHL, a TaKXKe HX IepeXoAHble
pasHOBM/HOCTH: TPAHOAHOPHTHI, KBapueBble JHOPHTH. [1opoAbl 3TOM
rpynnbl HMEIOT NMOCTelleHHble Iepexoibl W COBMECTHOE MPOCTPaHCT-
peHHoe pasBuTHe. OHH CJ1araloT B OCHOBHOM DYCJIOBYIO 4acTh A0JH-
Hbl 4 ee JeBblil Geper. O6LKMH NPU3HAKAMH 3THX MOPOJA ABJSIOTCA
MacCHBHasi MAH cJaborHeiCOBHAHAs TeKCTypa, paBHOMepHas 3ep-
HHCTOCTDb NPH CpeAlell W MeJKOH 3epHHCTOCTH MOPOA000pa3yIoiHX
MHHEPAJIOB, IBET MOPOA OT ceporo (MJardok/aas3oBble TPAaHHTBI) A0
TEeMHO-Ceporo ¥ 4epHOTO B 3aBHCHMOCTH OT COAEPKAaHHS rHNepcTeHa
M THpoKceHa (AHopuTH, yapHOKHTH). Ilopoabl paccmarpuBaeMoi
rpynnsl o6pasyioT HeboJsibUlHe JIHH30BHIHblE TeJsa, OKaHMJIeHHbI@
KOHTaKTOBO-U3MEHEHHBIMH NOPOAAaMH M MHIMaTHTaMH HJH 3aKJio-
yeHHble B [0Jle PA3BHTHS MHCMATHTOB, 00pa3oBaHHe KOTOPHIX CB-
3aHO C HHDBEKUHEH MarmMbl PO30BbIX MJarHOKJa3-MHKPOKIHHOBbBIX
rpaHUTOB. Bce 3TO CBHAETENBCTBYEeT O TOM, UTO ObIBLIHE KOrAa-TO
TeJa NOPOA TPalMT-AHOPHTOBOrO COCTaBa OBLIHM MOJABEPIKEHBI BO3-
npefictBHio Gosiee MO3JAHHX MarMaTHYECKHX IIPOLLECCOB C pacyJjeHe-
HHeM Ha Gosiee MesikHe OeCKOpHeBHle TeJjla, OpPHEHTHPOBaHHble
COrJIaCHO C 3JleMEeHTaMH 3ajeraHus NOPOJA yyaCTKa B LeJIOM.

I'panutel cpenHe3epHHCTHE MIATHOKJIA3-MHKPOKJIHHOBbE. Omn
C/1araloT 3HAYMUTEJNbHYIO YacTh pycJa Bbllie cTBOpa, o0pa3ys BbITSA-
HyTble 30HBl HHOTAA JIHH30BHAHOH (OPMBI B IJlaHe, HMeElolUe IJy-
6oko yxoaswue kopHu. [Topoanl npeactasnsior coboit Gojlee MesiKo-
3epHUCTYIO (KpaeByio) (alui0O HHTPY3HH KPYMHO3EDHHCTHIX MOpPGH-
POBHAHKLIX PO30BbIX MHKPOKJHHOBBIX TPaHHTOB, pPaCrOJIOXKeHHOH
B HemocpejCcTBeHHOH GJM30CTH OT ydyacTka cTBopa. I'paHuThl HMeET
pO30BLIi, peXe KeJTOBATBHIH LBET, CPEAHHH pa3Mep 3ePHHCTOCTH,
MacCHBHYIO HJM cnaGorHeiicoBylo TeKcTypy. B paccmarpuBaemom
palioHe OHH sBJsIOTCS HaubGosee MOJOABIMH, HHTPYAHPYIOLLHMH BCE
ocraibHble Mopoabl. OHM aKTHBHO MHBEKTHPYIOT NOPOAbI, 06pasys
N0Jisi MHTMaTHTOB, COAepXKaT B cebe HX KCEHOJHTLl, 00pa3yloT Ha
KOHTaKTax MOPOABI THMA KpPacHbIX (alHi Cc NMposiBJeHHEM Mpolec-
COB AaCCHMHJSILUM, THOpPHAH3ALHNH, OTHEHCOBAHHOCTH H T. IL

I'Hedico-epanuTsl mosocyaTble cpeaHesepHHcThle. Caaralot Kpy-
TOCKJIOHHYIO YyacTh NpaBoro GopTa AOJHHBE B CTBOpe mioTHHb. OHH
TOrO € COCTaBa H liBeTa, YTO H MHKPOKJIHH-NJIarHOKJa30Bbie rpa-
HHTBI, HO MMEIOT MOJIOCYATYIO TeKCTYpPY, OOYyCJNOBJEHHYIO HepaBHO-
MEpHBIM, NOCJOHHBIM pacnpeneseHneM OGuoTHra. IlpocTpaHcTBEeHHO
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Tabruya 5-1
Terpoaornyeckoe M GlOYHOE CTPOCHHE CKAJLHOTO MaccyBa B 30He pasMbiBa Koncranrunomcxofi I3C

-
N PpakiHOHHKA cocTaB, %, DO AHaNA30BaM  HaMeHeHRN
- o6beMa OaoxoB V, nmd
S
4 TMopona PaaMep n dopma ”H:ﬂgﬁg O‘rré(;zu;::e
2 Gaoxon 5-1, 11 L-1-h w2 o g 2 8 e
=1 2 3 S & e & @
- I I O ' d * H
- =
1 MaccuBnble cpea-

He3epHHCTHIE K 6

TPaHUTH pynxas O104-

HOCTb H3OMeTPH- 1 1,3:10:1,0 1 3 10 17 28 28 7

2 | Maccusrble cpell- | yeckoit GopMH

He3epHHCTHIE

IHOPHUTH
3 | Honocuarue ruest- | Kpynnas 6a01-

COBHAHHE TPAaHHTH | HOCTH IIHTYATOR 2 24:1,0:30] 4 2 10 16 15 24 29 —

TOJACTONJUTYATHIE | HOPMMB
4 | MurmaTuTh Meunkas G104HOCTD 3 1,3:10:1,6] 50 50 . . _ . . .

TOHKOIJIHTYATHE | MIKTIATOH GOPMH

1

5 30REI NTOBEPARJCT-

HOHM pasrpyskH Ouerb Meskas

6J0YHOCTD pas- 4 - 100 - — — — — — —

6 | 3oHm noBmmen- | THYHOH GOPMH

HOR TPEIIHHOBA-

TOCTH




rHeHCO-TPAHHTH PACNOJIOXKEeHbH MeXJAy MHIMAaTHTaMH H PO30BBIMH
IVIaTHOKJ1a3-MHUKPOK/IHHOBEHIMY TPAaHHUTAMH, SBJSACH, NO-BHAHUMOMY,
pPa3HOBEAHOCTHIO KpaeBOH (auuy 3THX TPAHUTOB.

Muemarurst, BO3HUKAIOLHE BCJAEJACTBHE HHBLEKIHH MAarMbl Po30-
BbIX IJIaTHOKJIa3~MHKDOKJHHOBHIX T[PAaHHTOB B NOPOAB TPAaHHT-
AHOPHTOBOTO W YapHOKHTOBOI'Q COCTaBa, B pe3y/bTaTe yero o6pa-
30BaJIHCh CHQXNKHBIE 10 CTPOCHHIO H COCTABY MOPOAB THIIa arMaTH-
TOB, apTEPHTHTOB, HeOyauTOB ¥ T. . OHH uMeloT rpy6onoaocyaThlil
00/HK, oOycjoBJIeHHHH depejoBaHHEeM IIOCKOoNapalijeJbHBX HJH
CHJIBHO BHITAHYTHIX JIMH30BHAHHIX BLIKJHHHBAIOILUXCA Tejl MOPOA,
pa3/IMYHBIX 10 COCTaBy, CTPYKTYPHO-TEKCTYPHBIX NpH3HAKaM H

M 1:1000
/7
I Ypes Bodst A //// //// //0' /;
<3< £ = v v Y ///4/ ////
s
+ +,* v A (Vs
+ T4+ - VIRIRYY vy
+ gt Y /&
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+ ++4 v % /////////// !
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TR J_7/
T /.
i /
1

Puc. 5-1. Paspes CKaJbHOrO MacCHBa B 30He DasMelBa pycaa
p. 0. Byr (KoHcTaHTHHOBCKHH runpoysen)

[ — nerposioriyeckoe CTpoOeHHe: [ -— MaccHDHLIE cpeane3’epHMCTLe TpabuTLl; 2 -—
TO KC AMOPMTH; J — NMoOJOCYAThe THefiCOBWIHbIE FPaHATHl (TOJCTORAHTYaTLIE); 4 —
MHCMATHTBl TOHKOUANTHATLIE, 5 — 30Ha nOBGPXIIOCTHOﬂ Pa3arpy3k# H BuhiBeTIpHBaAHNA,
6 —30Ha NOBLIWEHHON TPeUlHHOBATOCTH; /] — Gnounoe cTpoeHue: I —xpynnas 6avy-
ROCTb HM3OMerpuueckoll dopmbl; 2 — 10 e nanrtdatoft dopmu; I — Meakan 6a0u-
HocTh NAuTYaTOfl DOPMbL; 4 — OYeHb MeJKas GNOYHOCTh Pa3NHYHOR (pupMbl.

BTy, B OCHOBHOM pO30BHIX M cephix ToHOB. [lpeofnanaior Tena
MotuHocTbio 0,5—1,5 M 11 pazHoo6pasHbiMu pPa3MepaMH 1o NaAeHHIo
u npoctupanuio. [1opoast B 3HAYHTENBHOR CTEMEHH Pa3rHefiCOBAHBI,
C/1araloT B MacCHBE BBITSHYTHle 30HBl M HaXoAATCS Ha TpPaHuHue
pPO30BBIX T'PaHHTOB C CEePbIMH TDAHOAHOPHTAMH H YapHOKHTAMH.
B npoctpaHcTBeHHOM OTHOWIEHHH OHH CJaraioT B paioHE CTBOpa
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3HAQUHTEJbHYI0 YaCThb JIEBOrOo GopTa W OO/blIYyId 4YacTh AHHILA
JLOJTHHBI,

Bo Bcex THmax nopojx paccMaTpHBAaEeMOro CKaJIbHOrO MacCHBa
pasBHTH 3 OPTOrOHaJbHble cHCTEMbl 6JI0KOO6GPA3YIOLIHMX TPeLlHH,
oAHa H3 KOTopbiX (L) OpHEHTHpOBaHA COI'JIACHO C HEHCOBHHOCTBIO,
BTopas (/) — cybropusoHtasbHo, a TpeTbs (h) — cybneprneHpuKy-
AApHO mepBbiM AByM (Taba. 5-1). OcHOBHYIO Maccy TpellnH CKaJb-
HOTO OCHOBAHHS COCTaBJSIOT Meakue ((poHoBble) OM0K006pasyio-
uie TpewHuel. Ounu umeror aaudy 0,56—0,6 M, pacnosnaralorcs
Kysancoobpasno ¢ amuantypoit kyauc ot 0,1 no 0,5 m. Crenxu tpe-
II¥H B LeJIOM POBHble HJH CJlerka OyrpucThle, pacKpblTHe (OHOBBIX
TpeuUiMH 3a NpefesaMH NOA30HE B He mpeBbliaer 1 MM; HX rycroTa
HEOAHHAKOBA H 3aBHCHT OT TEKCTYPHBRIX OCOOeHHOCTEH MOpPOA.

B cBsi3d ¢ 3THM onHcaHHbIE Bblile 6 METPOJOrHUECKIX pasHO-
BHAHOCTEH MOpPOA NOAPA3[eNAOTCA Ha YeThlpe Tpynnbl 6JJYHOCTH
(puc. 5-1). ITomumo GoOHOBOH TPEUHHOBATOCTH B MAaCCHBE HMEIOTCH
peiKHe 30HBI TEKTOHHUECKOH TpPEeLIHHOBATOCTH MomHocThio 0,5—
2,0 M 11 MPOTSXKEHHOCTBIO B HECKOJbKO AecsiTKoB MeTpoB. OpHeHTH-
pOBKA 3THX 30H COBMAMA€T C ODHEHTHPOBKOH CHCTEeM TpELLHH, OHIH
He COMPOBOXKAAIOTCS 3aMEeTHBIMM cMelueHHsAMH. Donee nosnguet pas-
HOBMJHOCTbIO TPELIHHOBATOCTH B MAaCCHBE SABJSECTCA 30HA [PHIO-
BEPXHOCTHO#H pa3rpysku u BeiBeTpuBaHusi. Hns o6oHX 3TiX TeHeTH-
UECKHX THIIOB 30H ocJiabsieHss MOPOA B MAacCHBE xapakTepHa IpH-
MEepHO OAHHAKOBO TrycTas CeTb TPEWHH C pacCTOsTHHEM MeXAy
HuMu ao 10 cm.

Takum 06pa3oM, B CTPOEHHH TPAHHTOHAHOTO MACCHBA YYaCTBYIOT
6 metposiorHyeckHx pasHosuaHocTeft. CoyeTaHHe cocTaBa € THIAMHU
6/7104HocTH O6pasyeT B MaCCHBe CTPYKTYPHO-NETPOJIOTHYECKHE 3Jie-
meutbt (cMm. taba. 5-1, puc 5-1): sacmenrs [—3 moryr paccmar-
pusartbesa kak CIIB, 4 —xax CI13-1, 6 — kax CII3-2. Daements &
xapakrepusyior cocrosiise CI1B n CII3, T. e. crenens TpelluHoBa-
TOCTH M BbIBETPEJOCTH HX YacTeil — HHAEHePHO-Te0JIOrHYeCKHX 6J10-
KOB H 30H.

feonpymypuaﬂ MOAENE MACCHBA U3IBECTHAKORB

CxanbHBII MacCHB B OCHOBaHHH MJIOTHHH Ha p. Kacce6 (Tyuuc)
npencrapiasier cobofi yacTh 3alafiHOrO KpPhLIa KPYMHOH aHTHKJIH-
HaJlH, CJOMEHHOH H3BECTHAKaMH 30UeHa (Pgq). ITa aHTHKIHHAJD
pa3opBaHa 10 MPOCTHPaHHIO B36pocOM, M ee 3amafHOe KpbLIO
HAaABHHYTO Ha BOCTOYHOC. AMMIHTYAA cMellleHus 1o B36poCy OKOJMO
1000 M. M3pecTHsKH 301eHa HAABHHYTHL Ha 06oJee MOJIOAbIE TIOPOAL!
onuroueHa (Pgs) W MHOLlEHA, NpeACTaBJEHHbIE JaYKOHUTOBBIMH
NnecYaHHKAMH, MEPreJiiMi H CJlaHllaMH, KOTOpPBIe CMATbl B CJOXHBIE
H30KJHHAJbHblE 3aNPOKHHYTHIE cKNaaky (puc. 5-2 u puc. x [Tpuu. 2).
}13BecTHsIKY 30LEeHa HA yyacTKe NJOTHHBI HMeEIOT cyOMepuaHaHalb-
HOe NpPOCTHpaHHe C NajeHHeM Ha 3alaj B CTOPOHY BepxHero 6beda
noa yraom 50—70° ToJsnia H3BECTHAKOB MOUIHOCThIO OkoJ0 250 M
HMEET SIBHO BBIPaXKEHHOC PHTMHYHOE CTPOEHHE [BYXKOMIOHEHTHOTrO
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¢Gauwonsa (MaccuBHbIC CKDHITOCJIOHCTBIE H CJAOHCThIe OHTYMHHO3-
Hble H3BeCTHsku) PauuionpHasi TOJUla H3BECTHSAKOB pacujeHeHa
na 8 mavex (cM puc 3-1, 3-2), pasnHyalOUMXCst MPOUEHTHBIM CO-
AePKANHEM TOHKOCJAOHCTBHIX H JHUCTOBATbIx H3BeCTHAKOB (3—27 %)

ades apoyroi
JAGImU HbI
|
/

7" .
o - 03 305°——<
250 0 250 500m
| I S J—

Ocs apoyHoU
A0 MUHBI

Jﬂﬂr
250}
290
1501
100 -
S50+

7 305"
S0 0 50 7008

Puc 52 Cxemaruuyeckuit reoJoruyeckiil paspe3 BAOJNb [JOJHIIbL

¥aa-Kacceb
Q — HeTBePTHYHBEIE OTAOKeHHS Fg) — yepHble TJIHHHCTBIE CHaHibl, Pgy—
H3BECTHAKH, Pg; — rAayKOHHTOBbie nopofbl, K — MepreilH M H3BECTHIIKH,

JKHPHBLIM NyHKTHDOM o6o3HaueHbl TEKTOHHUYECKHEe pa3pbiBHble CMeEULeUHA

B cocraBe BOCbMH mauek BbljeseHbl 4 JIMTOJOrHYECKHX THIlA H3BECT-
HAKOB: |) TOJICTO- W CcpejHenJHTYaThle CaaGOGHTYMHHO3HBIE MOILL-
Hoctelo H = 0,2-+-1,0 M; 2) TOHKOCJOHCTHIE €NaG0GHTYMHHO3HbIE,
H <0,2 m; 3) toHrkocaoucthie Gurymuuosusle, H = 0,1--0,2 m;
4) JucToBaThle cuabHoGnTYMuHO3Hbe, H < 0,1 M 3OTu pasHOBHA-
HOCTH B PAa3JIHUHBIX COYETaHHX, NYJbCHPYS MO MOLKHOCTH, CJaraior
BhIJeNeHHble mayky (auuwiodaHoi Toawx B nauxax V u I/ mpo-
CJIeXKeHbl NBa YeTKO BhIpaXXeHHbIX MapKHpYIOUHX FOPH30OHTaA, npel-
CTABJIEHHBIX  BbHIJEPKAHHBIMH  CJOSAMH  HeOOJBbWIOl  MOILHOCTI
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Puc 5-3. Cxemarnueckas reonornueckas kapTa yyacTka apounoi mnotuaM  Kacced (Tymuuc)

I — nauku 30LEHOBMIX H3BECTHIKOB, 2 — MapPKHpYIOULHe FOPH3OHTHI, 3 ~— B306POCO-CABHI'H — CMEUIEHHs B NiaHe
Ao 10—I12 M, MOWHOCTD O6pexuyuH TpeHHHd a0 2 M, 4 -—B36POCO-CABHTH — CMEULEHHs B TnNAaHE nopaaka 1—3 M,
MOULHOCTE OpeKYHH TpesHs MeHee | M; 5 -—~ HOpMasnbHble MeJKHe cO6pochl € aMIIHTYAaMH CMelleHHHA w~eHee 1 M,
6 — COIBHI'H H COpPOCO-CABMIH € MAaJLIMH CMeUieHHSMH B NJaaHe nopsjgka 1—5 M; 7 — OYAHHAX 0[O MEXCIOEBhIM
CPHIBAM B 30HaxX oOpeosos B36pocoB, & — CTPYKTYPHO-TEKTOHHUeCKHe OJOKH; COJepXKaHHe B NauykaX H3BeCTHAKON
JHCTOBATHIX CJAOHCTHIX PasHOBHAHOCTed, % ©OT mownocTs' 9~ menee 5, [0 —5.10; JI —10.2-20; J2 — Gonee 20;
BOIl-1 — Gonpmias 3TaJlONHas nxowmalka, J3-— JHHHS 1 OTPE3KH H3MePeHHS MOAYJAHA TPEUIHHOBATOCTH; [J4 — OnbiT-
waa naomanky: 45— CKBaXBHa H ee HOMeD: J6 — BOMCD TeKTOHHYECKOro HapymeHHs,




(B HECKO/NIbKO CAHTHMETPOB) H3BECTHAKAa C I'ajbKOi, rpaBueM H
payHoii Hannume 3THX rOpH3OHTOB 0GOCHOBA/NO pacujieHeHHe H
KOpPpeJNsUHIc YacTHBIX pPa3pe3oB Ha Yy4YaCTKe THAPOY3Ja

Ha yyacTke apouHo# NJAOTHHBEI B pe3y/bTaTe HecKOMbKHX (a3
TeKTOHHYECKUX HANPSKEHHH MacCHB H3BEeCTHSKOB CHJbHO nedpopmu-
pOBAH W pacy/ieHeH Pa3pbiBHbIMH CMELUEHHAMH PasHbIX MOPAAKOB
ITo TpeM rjaBHBIM JAJii H3YYaeMOr0 yyacTKa TEeKTOHHYECKHM pas-
JoMaM TiHia CcABHrOB /—J3 MacCHB H3BeCTHsKOB Ha craauu 120
6o pacuneden Ha 4 CTDB, ycnosRo uassauumx A*, B* B* I'*
(puc 5-3) Tlo stum casuram 3C3 ppocTHpaBHa ¢ NaneHueM Ha
CB nop yrnamu 45—90° NpOHCXOAUIIH HEOLHOKPATHble MOIBHNKKH,
B pesyibTaTe KOTOPHIX aMIJHTYAbl OTHOCHTE/bHBIX CMelleHui
OCHOBHEIX GJIOKOB H3MEPSIOTCS B IJIaHe CPaBHHTENbHO HeOOJbIIHMHU
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Puc 54 CTpyKTypHas cxema ydyaCTKa OCHOBaHHS apouHOil NJIoTHHH Kacceb

i/ — N3IBECTHAKH MNepeclausaloHecss ¢ MepresisiMH 2 — TEMHO cepbieé TOJNCTOCHOHCTHIE K

cephle MACCHBHbIE M3BECTHAKH J — NPOCAGH H3BECTHAKOB C IpaBieM Taabkofl, 0GJAOM

KaMH MaKpodayHbl, 4 -— IDaHHUBl JHTOTOTHYECKHX RayeKk & — anarosanbuble TEKTOHH

yecKHe HapYLIeHHS 6 — MEXNJAACTOBbl®e TeKTOHHUECcKHe HapylleHHs, 7 - NonepeyHble

TEKTOHHYEeCKHe HaDYUWeHHA 8 — TeKTOHHUYECKHe TpEeIHKL 9 — HanpaBleRHE CMELLeHns

O TeKTOHMUECKHM HapYuieHHsiM [0 — 5JeMeHThl 3ajerfalus TeXKTOHKHUCCKUX Hapylueuuh
1! — 3neMeHTHl 3aJleradHHsl CJOHCTOCTH

snavenusmu (zo 10—12 M) Kaxkawit us3 CTD pacceuen yacTHHMH
pa3peIBHLIMKH HapyuweHusMu tuna cOpoco-casuros 4—I74 (asumyr
npocrupanns All = 320+-340°, yron napenus YII =80—-90°) w
Meankux cbpocos [5—24 (AIl = 280-+300°, cyGeepTHKaAbHbIE)
AMnauTyasl CMeLIeHH 3THX Pa3pLIBOB iie MPEBHINAIOT HOJeHd MeT-
pa Co6pocsl npHypoueHbl B OCHOBHOM K npaBoMy Oepery, Hx INpo-
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TAKEHHOCTb Oonee 100 M. Mecramu oHu KynucooBpasHble, HHOrAa
COMpAralnTcs APYr ¢ APYroM B [J1aHe H pa3pese, pPaccexkas NakKeThl
NAACTOB MPHMEPHO BKPECT NPOCTHpPaHUA. 3aroJluTesieM pa3phib-
HbIX HapyIUEHHH sBASIETCS KHJAbHBLIA KaJbLUMT B  aCCOUMALHH
¢ Kopoukamu OuTyma. B 3omnax cOpachiBaTesefi OCHOBHBIX CABHIOB
1—3 upucyrcTyeT OpeKuns H3BECTHRKOB, CUEMEHTHDPOBAHHAA Kallb-
unroM. MolHocTh Opexuuu TpeHus cocraBasger 0,15—2,0 m. B 30-
Hax ofepeHHs OCHOBHBIX HAapywewH# [—3 yCHAHBAETCA PA3JIHH3O-
BaHHE, NPOCJAEKIBAIOLCECS B Psije MeXIJNacTOBBIX CPLIBOB W CMe-
menuit. B MeHbuiefl cTeneHH pPa3NHH30BaHHEe NPHCYTCTBYET B TPO-
YHX pa3pbiBHBIX HAapYLIEHHAX, B 30HAX ONEPEeHHs KOTOPbIX Pa3BHTH!
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Puc. 5-5. JIuarpaMma TeKTOHHYECKHX HApYWIEHHH (TH) M TPewHH
(Tp) Ha yuactke apounoii miaoTHHb Kacceb.

BTOpHUHblEe KaNbUWTORBblE XUJIKH MOUHOCTBIO RO HECKOJBKHX CaH-
THMETPOB, 3aMOJHAIOLHe TPellHHbl OTPbIBA H CKAJbIBAHHA.

Ha puc. 5-4 rnoxasaHa cTPpykTypHas CXeMa y4yacTKa apOuyHO#H
naotunsl Ha p. Kacce6, yrounennast A, A. Bapro#i Ha craaun rtex-
npoexra [9]. IToMHMO TCKTOHMYECKHX NapyluieHHil, B H3BECTHAKAX
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yyacTKa pa3BHTH 6 CHCTEM TpPELIHH, OPHEHTHPOBKA KOTOPbIX COBMa-
RaeT C OpHeHTauueHd TEKTOHHUECKHX Hapywenuit (puc. 5-5).

[Teppas cucTema TpeliMH MPOCKaJb3bIBAHHA 110 HAaNJacCTOBAHHIO
nMmeer B 6noke B* All = 5=10°, nmaneHue ua 3amagn, YII = 60—
+75% B 6inoke B* All = 40-=-50° ¥II = 45=+60°. Ha nnockoctsx
TPEIHH Pa3BUTHl WITPUXH CKOJbXKEHIs, COBNalaloliye 1o Kanpas-
JEHHIO C a3UMYTOM IafeHHs TMJIacTOB. PaziHH30BaHHe pPa3BHTO
B OCHOBHOM B TJIMHHCTBIX H OHTYMHHO3HBIX H3BECTHSKaX.

Bropas cucTeMa TpelIHH OTpbiBa CEBEPO-BOCTOYHOrO NPOCTHpa-
HUS, COBMAAAIOLIEr0 C NPOCTHPAHHEM TpPEUlHH MPOCKaNb3LIBAHHS,
najaer Ha BocTok, YII = 28-:-30°.

Tpetbs cuctema TpeutuH orpeiBa umeer All = 280+300° cy6-
BePTHKaAbHast. TPeu¥Hbl OTPHiBA OrpaHHuCHB MOUIHOCTBIO TIACTOB,
KaX bl M3 KOTOPHIX OHH OOBIYHO MEPEeceKaioT MOJNHOCTBIO.

Yetpeprast ¥ iecrasi cucTeMbl GA0K000pa3yloUWluX TPeUHH cKa-
JALIBAHMS, y YETBEPTOH CHCTEMBl IIHPOTHoe npocTupanue, YII =

My
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Puc. 5-6. CB93b MOAYAS TPemUHOBATOCTH M; TPELIHH OTPHIBA B JMECTKHX
nJaacrtax H3BECTHSKOB C TEKTOHHMYECKHMM Da3pbIBHBIMH CMeUIeHUSAMH Ha
yuyacTKe TaoTHHE Kacced

KuHeMaTHuecKie THNLI TEKTOHHYECKHX Pa3pPBIBHbIX cMellenuit; /—4 — B36pOCO-CABH-
ru; 5—I14 — c6poco-cABUTH; [5—24 — MeaKHe HOpMaJibHble ¢GPOCH.

= 45-=-60°; y wectoit cucrempl AIl = 30-+-40° napenue Ha 3anaf,
YIT = 40=50°.

[Taras cHcTeMa TPELMH NPHUPAIPBLIBHOTO KJHBAXKa, CBA3aHHOTO
co cbpoco-caBuramu, umeer AIl = 320+330° u cyGeepTHKaabHOE
najeHye. ITH TPEIUHHBl JUIMHHBIE H CEeKYT NaKeThl MJacToB.

3HayeHus MOAYAA TPEHLHHOBATOCTH M. BapbHUPYIOTCR B WHPO-
KOM nuanasoHe. Jljisg TpelWHH TNpOCKaNb3blBaHHS cpeaHHit M. =
= 2--3, ZOCTHrast B TOHKOCJIOMCTHIX M3BECTHAKAaX 3HayeHuss M; =
== ]0. aa TpewHH oTpbiBa M: MeHseTcs B IUHPOKHX [pepenax
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Puc. 5-7. @parmeHT CBOAHOrO JHTOMOrO-CTPAaTHTPaHUeCKOTO Pa3pe3a H3BECTHAKOB 3oueHa (Pg,) ywyactka apodHO#
miaorarel Kacce6 (M 1:1000)

A — nepecniaHBaBHE MeJKO- H CPelHe3eDHHCTMX TOACTOCNOHCTHLIX H3BeCTRAKOB (comepykaHve 85 %) ¢ NuCTOBaTHIMM R3IBECTHAKAMN

(15 %); B ~— nepecsayBaHHE MEJKO3EPHHCTBIX NPEHMYIIECTBEHHO wOJNCTO- H CPenHeCNOHCTsXx OHTYMHHO3HbIX n3pecTHAxoB (83 %)

MolHocTby 0,3—1,0 M (B cpemmem 0,55 M) ¢ TOHKOCNOMCTHIMY OHTYMHHO3HBLIMH  HABECTHSKaM¥  MOWEOLThy 0,02—0,25 M; B —

CNIOH MeNKO3EDHHCTHIX MACCHBAO- H TOACTOCAQHCTHX CH3GOGHTYMHHO3HBIX H3BecTHAKOB (97 %) MomBoOCTeIO 0,5—1,0 M € NpocioAMn

NHCTOBATHIX OHTYMHHO3HMX HABecTHAKOB (3 %): T — nepecnranpaHHe MeJKO3EPHHCTBHIX MACCHBHLIX CHAGOGHTYMHHO3HBIX H3BECTHA-

KoBR (86 %) mMoulHOCTBO Ao [,3 M (B cpepHem 1,0 M) ¢ T°"6“{c33 rgruua OHTYMHBHO3HMMH  H3BECTHAKaMH (14 %)  MOWNOCTHIO
. A3 M,



(puc. 5-6) B 3aBHCHMOCTH OT GJH3OCTH K 30HAM TEKTOHHYECKHX
HapyllleHHH.

Ha puc. 5-7 npusener ¢parmeHT CBOAHOIO JIHTOJOrO-CTPATH-
rpadHyecKkoro paspesa H3BECTHAKOB, PACYJIEHEHHOTO Ha CTPYKTYp-
Ho-meTpoJiornyeckue aynementsl — nayku CI13-1 u CIIB. Ha kososn-
Ke C BBIASJEHHBIMH TaYKaMH 110 NPOLUEHTHOMY CONEPKAHHIO B HHX
cnabblX TOHKOCJNOHCTHIX H3BECTHSKOB OTMeueHbl MapKupylolliue
3neMeHTH. Pesynabrathl n1a6opaTOPHBIX H TNOJEBBIX HCCAEAOBaHHEK
pH3nKO-MeXaHHYECKHX CBOMCTB TNOPOA TPHBEAEHbl NPHMEHHUTENBHO
K BBUAEJEHHBIM NAYKaM H MO BO3MOMHOCTH OPUBA3AHBI K KOHKPET-
HEIM nactaM (Ha 3MI0pe MOUIHOCTH). BrlneseHHBIE IBe OCHOBHEIE
PA3HOBKAKOCTH H3BECTHAKOB (MAaCCHUBILO-TOJNCTOCJOUCTBIE Ui TOHKO-
CJIOUCTHIE) pa3JHuaTCs No 3HaueHUAM Rewx, Ec, Eo u ap., npuueMm
neppas uMeeT 0OJAbUIME 3HAYEHHA 3THX XAPAKTEPHCTHK,

[TpuBenensblft Ha puc. 5-7 ¢parmMenT JaHTOJNOrO-CTPaTHrpadH-
YECKOTO Pa3pe3’a H3BECTHRKOB XaPAKTEPH3YET UMEHHO TE CHHTEHRTH-
YyecKHe CTPYKTYPHO-TIETPOJIOTHYECKHE 3JieMeHTH MaccuBa (Mayky
HI—VI), xoTopble c/ay»XKaT OCHOBaHHEM TJAOTHHHI.

FeocTPpyKTYpPHAR MORERD MACCHBA HECHAHKKOB ¥ APTHAAMTOB

Posunckuit crBop Crpuifickoro rugpoysia Haxoautcess B Kapnar-
cKoft ckjgaguaToll o6jacTH, B fpefenax ceBepHOH KpaeBoH, Tak
Ha3biBaeMO# CKHOOBOH 30HBI, XapaKTepH3YIOUIeHCsi WIHPOKHAM pas-
BHTHEM CKHO — KDYIHBIX 4ewlyll, HaABUHYTBHIX INOCJEI0BATEJILHO
OJHa Ha APYTYIO C 10T0-3aMajfa Ka cepepo-BocTox. Hepenko cocen-
HHe YelyH-CKHOL! Hale/I0 NepekpriBaloT Apyr apyra. Paiton PoBus-
CKOro CTBOpPa pacrnoJsioiked B npepenax CkoseBcko#i CKuBLI, OrpaHH-
YeHHOH ABYMS KPYIHBIMH HajiBWraMu BTOporo nopsigka. Cxoses-
ckan ckuba xapakKTepH3yeTcs MHTEHCHBHOH CKJaA4aTOCThiO CJaa-
raloyux ee TOJIL H HaJuYHeM TEKTOHHYECKHX HapYMIeHHH ABYyX
KMHEeMAaTHYeCKHX THOOB: 1) npomoabHble B36POCH, OPHEHTHPOBAH-
Hple MapanijenbHO CcKHOOOOpa3ywIUNM HAABHTAaM, C aMIUIHTYAOH
CMelleHHs B TaHe OT efHHHIl /0 COTEH METPOB; 2) mnomnepeunwle
c6poco-caBury, no Macwrabam NPOABJIEHHS OTHOCALIHECH K Hapy-
WeHHsSIM YETBEPTOTO ¥ MNATOrO MOPANKOB, C aMIJIHTYLAMH CMelle-
HHS B NJaHe W B BePTHKANbHOM paspe3e OT CHIHNIL A0 AeCATKOB
MEeTpPOB

Ba6pochl npuypouyeHsl kK 00aacTH neperufa Memay JNeMCAuHMH
(ceBepo-BOCTOUHBIMH) M BHCAUAMA (1OTO-3aNafHBIMH)  KDHAbAMH
CHHKJIMHAAbHBIX 3aNPOKHHYTHIX CKJIAA0K, B PE3YJAbTATE YEro Kpblabs
cknanox cpesanbl. COHPOCO-CABHTH SABASIIOTCS, MO-BHAHMOMY, Pe3yJib-
TAaTOM HEPaBHOMEPHOro HABHXKEHHsI OTHAGJNBHBIX 4acTed CcKUOB HJIH
eé yemlyil Mo HaaBuraM u B36pocaM, BCJNEACTBHE Yers OHH pacKa-
JbIBaNHCh Ha OTAEJbHble CTPYKTYPHO-TeKTOHHMuecKkne O6mokn. Bce
Pas3oOMbl paccMaTpUBaeMoro Tuna B pafioHe PopuHCKOro cTBOpa
npescTaBasioT coboil npaBble CABHTH, NPH 3TOM KaXXAb ceBepo-
3anazybil 610K, 06pa30BaHHBIA MMM, ABJAAETCS OTHOCHTENbHO ONYy-
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uteHibiM. Ckaapyaras crpykrypa CkoseBckoil CkuObl B pakoHe
CTBOpa INPEACTaBJeHa KPYNHOH aHTHKJHHANbLIO THMAa HebBOAbLIOro
AHTHKJHUHODPHA, KPblNbA KOTOPOTO OCJIOXKHEHbl aHTHKJIHHAJBHLIMU H
CHHKJIHHAJbHBIMH CKJaAKaMH 60jiee ME@JKHX IOPSAKOB.

Yuactox PoBHHCKOro cTBOpa pacnoJioXeH B NpeflesiaXx TeKTOHH-
yeckKoii yellyd, orpaHuyerHoil BHyTpHcKkHO0BLIMH B3Gpocamu 1 u 111,
H YAaJeH OT HHX cooTBeTcTBeHHOo Ha 870 u 500 m. Ha paccmatpu-
BaeMOM yvyacTKe pa3BHTHl ()JHILIEBble OTJNOXKEHHS CPERHECTPLIHCKOH
TIOACBHTEI BEDPXHEro MeJsa, NpejicTaBjieHHbple NecuaHo-aprulIHTOBH -
MH NOPO/aMH, WMEIOWHMII MOHOKJHHaJjbHOoe 3ajeradue ¢ Al 310°
nagenneM Ha OB u ¥YT1 < 45-+-55°, IlecuaHo-apruanuToBas TOJLA
BCKpPbITA PpACUHCTKOH Ha JeBoGepexkpe, TFAe TPOCJEKHBAIOTCH
5 nayex @JHIUA, XapaKTePH3YIOWErocs pPasHo# MOIUHOCTBIO CJIOEB
NecYaHHKOB M aprHJJIHTOB, a TaKXe HX COOTHOLUEHHEM B paspese.

ITepBasi mauka — yepenoBaHie nakeTos (uaumla ¢ npeobnana-
HHEM TONCTOCJIOHCTHIX MEeCYaHHKOB MouHOcThlo H =4--25cM H
MaJIOMOLLHBIX CJIOEB APTHJJNHTOB; CONEpXKaHHe apTHJJIUTOB B Mauxe
cocrapaser 30—40 %.

Bropas nauka — ¢ npeobsasiaHiHeM TOHKOCJIOHCTBIX apTHJJIHTOR
H MaJIOMOIIHBIMH NPOCJOAMH TJayKOHHTOBO-KBAapUEBLIX IeCYaHH-~
ko H = 1+10 cM; conepxauue apruanuros ao 80 %, moumHocTs
naugky 30 M.

Tperbs nauka — ¢ npeobiafaHHEM TOJACTOCAOHCTbIX MECUAHHKOB,
cpendsis H = 10-+-25 cM; comepykaHlie MaJOMOIIHBIX CJIOEB aprHJi-
autos go 10 9, momuocTs nauku 30 M.

Uerpepras mauka — ¢ npeobaafgaHueM aprujlJINTOB, NepeciaH-
BAIOIIUXCSl C MaJOMOUIHBIMH (2—5 cM) HApOCJOSMH TJ1ayKOHHTOBO-
KBApUEBBIX MecYyaHUKoB. BepxHfAs yacTe Nayky XapakTepHayercs
GonbwuM comepxkaHuem (10 50 %) u Gosbiuofi MOIHOCTHIO MPO-
C/I0€B NEeCYaHHKOB, MOWIHOCTb mMayku 38 M.

[Tatas mayka — ¢ npeobjafaHHeM TOJCTOCTEHHBIX TJ1ayKOHH-
TOBO-KBApPLEBBIX KaJbllHTH3HPOBAHHBIX MNeECUaHWKOB; COJlepXKaHue
aprusanta go 10 %; nonpasgesnsiercs Ha TPH MOAMAUKH' HIKHIOIO
MoulHocTbio okodsio 10 M, cpeanioro — 45 M, BepxHiolo — 30 M.

[To Muiepa/bHOMY COCTaBY MNeCYaHHKH KBaplUeBbie, IJ1ayKOHH-
TOBO-KBaplieBble B Pa3HOfl CTEMeHH KaJbUHTH3HDOBAHHBIE C IIpH-
MEeChbIO TOJIeBBIX IUNATOB, CJIOA H yrauctoro BeuiectBa. CTpykTypa
NeCYaHHKOB pa3HO3epHHCTast ¢ mpeofiagaHneM MeNKO3epHUCTOH
pasHocTH. TekcTypa MaccHBHas, pexe ToHKocjoucTas. Heboabiunm
pa3BHTHEM B pa3pese MOJb3YIOTCA TFpaBeJuThl (MapKupyouHe
FOPH30HTHI) MOLLHOCTBIO OT eAHHHUbI A0 HECATKOB CAHTHMETPOB.

AprunniuThe conep)kar npHMechb TNecYaHO-aJIeBDHTOBOTO Mare-
pHasia, TMPeICTaBJEHHOro KBapleM, MOJIEBBIMH IUMAaTaMH, TJIAYKo-
HUTOM, CJIOJaMH, YIJHCTHIMH OCTaTKAMK U FHIPOOKHC/JIAMH XeJsesa.
[TosiocyaTass TeKCTypa aprHjanuToB oOyCJOBJEHA TNOCJIOHHBIM pac-
npeaeJeHHeM TecyaHo-aJeBPOJUTOBOrO W YLJHCTOrO MaTepuana, a
TakKxKe  [0JOCYATO-TATHUCTHIM  OKPAUIHBAHHEM  THAPOOKHCIAMH
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KeJesa. [N1ayKOHHTOBO-KBaplieBble NeCYaHHKH, NPEHMYLIECTBEHHO
TOJICTOCJIOHCTBIE,  TTOAPAa3AeJSIOTCS Ha 7 PpasHOBHAHOCTEN:
1) ¢ XKaNBUUTOBHIM LieMEHTOM G6a3aabHOro Tuna, Rex = 160 MIla:
2) ¢ KBapleBO-KaJabLIUTOBEIM LEeMEeHTOM, Rex = 157 Mlla;
3) ¢ rJIMHHCTO-KBAPLEBO-KaJbUHTOBLHM 1IEMEHTOM, Rex = 157 MIla;
4) ¢ IJIHHHCTO-KaJIbUHTOBHIM LleMeHTOM, Rex = 130 MIla; 5) ¢ rau-
HHCTO-KBapLUEBbIM LeMeHTOM, Rcx = 106 MIla; 6) ¢ ramHHCTHIM

(nbf080

20 0 20406080

Puc 5-8. CTpyxrypHO-JHTOJNOrHuYecKas KapTa YyuyacTKa CTBoOpa
«PoBnu»

] — vepepoBaune makeroB ¢aMIna ¢ npeoSaanaHHeM KpPYMHO- H cpepHe-
CHOHETLIX fecHaHHKOB; [/ — GAHII ¢ Pe3sKHM NpeolAallaHHEM aprHJJIHTOB;
1711 — ¢panw ¢ npeoGaajiaHHeM KDYNHOCJAOHCTHIX NecHaHwkoB, JV — dbanw
¢ npeobnapanreM apruiJKTOB; V — ¢nuul ¢ peakHM npeolragauueM
rpyGOCAOHCTHIX MeCYaHHKOB H NPOCAOSIMH KBapueBblX rpaseautos; V/-—
GAKIW C PABHLIM COOTHOLIEHHEM TIpPYGOCHAOHCTbHIX TMecCYaHHKOB H apruaiu-
ToB; VI — damit ¢ peskHM mnpeo6rananueM TpyGOCHOHCTHIX MEeCYaHHKOB;
| — rpannupl navex; 2 — OGPHIBUCTHIl CKAOH, 3 — TEKTOHWYECKHe Hapy-
LWIeHNs, UX HOMEP H IHOPALOK, 4 — NPOEKUHA CKBAXKHHbI H3 TOPM3OHTANb
HYIO NJIOCKOCTh

ueMeHToM, Rcx = 104 MIla; 7) ¢ riHHHUCTO-TJIayKOHHTOBHIM LieMeH-
TOM, Rex = 102 MITa. OkBapueBaHHe M KaJIbUMTH3aUHs CHOCOGCT-
BYIOT YIPOYHEHHIO TMOPOL.

Ha yvacrke PoBuHCcKoro crsopa reodhu3HyecKHMH HCClefoBa-
HHSAIMH YCTaHOBJIeHO 9 TeKTOHHUEeCKHX HapylWeHHH ABYX Hanpasie-
unit: CB u C3 (puc. 5-8). ITepsruie cO6poco-casurk (/, 2) aBasiores
CeKYIHMMH K NPOCTHPAHHIO TNOpoR 1 cybnapajyesibHBIMH  pycay
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pexku. B HuHeMm Obede onu cMmukaiorcs, obpasys 640K 2 KAHHO-
BHAHOH (POPMbI, JNHTOJOIHYECKHI pa3pe3 KOTOPOro O1/HYaeTcss OT
paspe3a JeBobepexuoro 6ioka 9. AMIIMTYNa CMELIEHHs B [Jaue
BAOJb TEKTOMMYEeCKOro Hapywenus 2 cocraBjaser 100—110 u.
K paspbiBam 3Toro Tuma ornocsitcs napywenust 3, 4, 6, 9 Ha nesom
Gepery, HMEIOIIHE aMNNHTYAbI cMeliendst B niane 10—12 m.

PaspeiBHble HapyuleHns cesepo-3anaaHoro nanpasdenus 5, 7, 8
OPHEHTHUPOBAHLl TMOJ YrJIOM K NPOCTHPAHHKIO MOPOA H SBJAIOTCSH
B3OpOCaMH (BO3MOXKHOe oOmnepenHe CkHO00Opa3ylOLIHX HaLBHIOB).
B wumwxencpno-reosornueckoM OTHOLIEHHH HaHOOJbLIYIO ONACHOCTb
NPEeACTaBASAIOT TEKTOHHYECKHe HapyweHus [—4, OpHEHTHPOBAHHBIE
nonepexK CTBOpa, Kak BO3MOXHbLIE MYTH COCPeAOTOYEHHOH (uabTpa-
UMM M TMOTeHU KA bHO CABUIOONACHBIE,

Ha reoctpykryptom paspese (puc. 5-9) nokasanbl TpaHHUB
navyek /—V//, nop30H 9K30reHHOro H3MEHEHHUs NOPOA Il PAA TEKTO-
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Puc 5-9 Teocrpyxrypunit paspes /—/ ¢ pexoucrpyknueii (ToHkas
NYHRFUPHAS JNIHS) Pa3MbITOR €FO0 HacTH

[ — rpalnita no 130unt suiBerpuBadng B — B, 2— 10 wme B—T CuM Tawme Yyc-
Aoslble 0603HaueBnn puc 58

HHYECKUX HapyuweHui THna cOpoco-CABHIOB ¢ HeOONbUIMMH aMIJIH-
tynamu no Beprukaau (ot 1 po 20 m).

Ha yuactke PoBHHCKOro cTBOpa MPOCTEMNHBAIOTCS 3 CHCTEMD
TpewnH. nepsas — A[T 310°, nagenue ua [OB, VIT = 40--45°%
BTopas — AIl 260°, napcnuc Ha C3, YII = 50° tperns — AIT 10°,
nageune na C3, ¥YIT = 80+90° (cM. puc. 3-7).

TpeuHbl nepBoit CHCTEMbl — TPELWHHB HanjacToBauus ¢ 60ab-
WOl NPOTAMEHHOCTBIO 1f  CJa0OLIEePOXOBATHIMH MOBEPXHCCTAMH,
COMKHYTBIE HAM packpbiTuenm B noiu munauMerpa Ha xonrakre
C aprujJuTaMyu Ha HX MOBCPXHOCTH DA3BMTHI THEPOrNHQbLL

Tpemunbl BTOPO# cuCTeMbl He BBIAEPXKAHBI MO TNPOCTHPAHHIO,
pacnoJaralores Kyaucoo0pasHo; KakK M0 MajgeHHio, Tak H [0 npo-
CTHPAHHIO NPOCJEXKHBAIOTCS HA PACCTOSHHHM OT HECKOJNbKHX HelH-
MeTpPOB A0 HECKOJbKHX MeTpoB. VIMewT ciiaGoBOJHHCTYIO MOBepX-
HOCTb, packpbitHe 10 3 cM. ODTH TpemHHbH Haubosee Hebaaro-
MPHATHBI, TAK KaK CNOCOBCTBYIOT QH/IbTPAUKH B HHXHHA Obed
SABJASIIOTCA HaudoJsiee CABHTOONACHBIMH

TpelwlHHbl TpeTbell CHCTEeMbl HMEIOT MNpOoTAXKEHHOCTb Ao 10 M
( B npemesnax MOWHOCTH OT/EJbHbIX NJIacToB). [10BEPXHOCTL Tpe-
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WHH caaboBosiHUCTas], packpeiTHe 00 | MM, pexe ao 1 cm. 3anod-
HHTEJb TPEIHH — MJIACTHYHAs TJHHA.

OTH TPH CHCTeMbl TPELIHH PacYJeHSIOT NeCYaHHKIl H APTUJJIHTHI
na OB napannesnenunesansHoil GOPMBI CO CKOWIEHHBIMK YTAaMH,
cooTHouieHHe cTopoH 6sokoB 1:2:3. PesysnbraTsl u3yuyeHus pas-
pe3a TOJIIH C HHXKEHEPHO-TeOJOrHYECKOli XapaKTepHCTHKON reHe-
THYECKHX 3JIeMEHTOB NpPHBEHNeHb Ha pHc. 4-2 u B Taba. 4-1, rae
AaBbl: ¢parMeHTBl CBOAHOIO JIHTOJOrO-cTpaTHrpadHueckoro pas-
pesa, TPEUIHHOBATOCTb H BJIOYHOCTH, XapPaKTePHCTHKH HH3HKO-Mexa-
HHYECKHX CBOHCTB NMpHMeHHTeabHO kK I, nmporsosubie 3HaueHus
nokasateseil IMPOYHOCTH, HehOPMAUMOHHBIX H (HIBTPALHOHHBIX
XapaKTEPHCTHK. [ PaHMUB TIOJ30H BHIBETPHBAKMS H PA3TPY3KH ycTa-
HOBJIEHBI 10 JaHHBIM reodH3HYecKHXx pabor.

Ta6auya 5-2
BJOMHOCTL M TPEUHHOBATOCTh MOPOA y4acTKa POBHHCKOTO cTBOpa
O6bem JI1B, am?
Ne -
11}1’1;20 IMauka Tlopona Kop % Inanason n"fgg’ﬁ“'
1 IepBasn INecuanux 114 0,3—-9,4 6,0
TpeTbs To e ' 6,0—94 20
Bropas Apruaaur 0,1—6,0 0,5
2 Yersepras | To e 0,66 0,01-3,0 0,4
3 } Matas j Mecuannk \ 1,1 ‘ 160—6000 ] 380

B paspese cduuwesoli toamu PosHHCKOro crBopa 1o smiope
MOU[HOCTH TMJACTOB BBbIAEJNEHBl 3 JIMTOJOTHUECKHX THila TMayex:
| (nepsas W Tperbs nauku), 2 (BTOpas M ueTBepTas MNaukH),
3 (maras nauka), KOTOPHE O0XapaKTepPH3OBaHLI NPHMEHHTEJbHO
K nop3oie B (OTHOCHTesbHO c¢JaGoro MNpOABJEHHS MNPOLECCOB
BLIBETPUBAHHSI H Pasrpy3ku) 3HaueHHsiMH GaodHOCTH M K (T2OJ.
5-2).

ITpunoxncenue 6

NMPUMEPB! HCITOJb3OBAHUSA TEOCTPYKTYPHBIX CXEM
IJIs1 LEJEA ®U3HYECKOTO MOOEJNIUPOBAHHSA, PACUETOB
H HATYPHBIX HABJIIOOEHUH

Kax yxke rosopusoce B 1. 1.1 ocHosHoro Texkcrta, 'CM wucnosb-
3ylI0TCsl KaK OCHOBA NPH NOCTPOEHHH reoMexaHHueckux (aedopma-
UHOHHBIX M MPOYHOCTHLIX), (UABTPAUHOHHBIX, TeOPH3HUECKHX H
Apyrux cxeM, 6e3 KOTOPbIX HEBO3MOXHO pelliaTh BOIPOCH IKCMEepH-
MEeHTaJIbHOrO MOJAEJHPOBAHHSI H PACUETOB.

Bo BHMMTI um. b. E. BeneneeBa, I'naponpoexte um. C. 8. )Ky-
ka, MUCH nm. B. B. Kyfi6siwieBa 11 apyrux opraHu3aussax Haxoll-
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JeH GOoNbLIOH ONBIT HCMOJNB30BAHUs TEOCTPYKTYDHBIX MOJAEJIEH ANR
uenell reoMexaHMyeckoro, TIHAPABJHYECKOrO, HAbTPALHOHHOTO,
reoCcCHCMHYECKOr0O U APYPHX BHAOB MOJAE/NHPOBaHHs HAa MacwTad-
HbIX (H3IUECKHX MOAEAAX H AJS BBHUIOJHEHHS aHaJIHTHYeCKHX pac-
YeTos.

IIpumenenne raxoro noaxoaa K paccMOTPEHHIO CKAaJbHOIO OCHO-
BAHHUSA KaK JHCKPETHOH Cpeabl 30HaJIbHO~6JQYHOTO CTPOEHHS M03BO-
JIAET pe3loMHpOBaTh cleayloulee:

1. YyeT npu 3KCMepHMEHTANbBHOM MOAENUPOBAHWH H pacyerax
AUCKPETHOrO CTPOEHHUST OCHOBAHHA (IPHBOAHT K CYLIECTBEHHO HOBEIM
BbiBoAaM (110 CpaBHEHHMIO CO CXeMOH CHJIOWHOA KBA3UOAHODPOLHOH
IJH HEOLHOPOAHOH Cpelbl), OGBACHAOINUM OCOGEHHOCTH MOBeAeHUA
peasbHOrQ CKaJbHOrO MAacCHBA B OTHOUIEHHH €r0: PasMbiBa 3a BOAO-
cGpocaMu, Hecyuleidl cnocoBHOCTH, YCTOHUHBOCTH, MeCTHOH NPOUYHO-
CTH, HaNpsKEHHO-AePOPMUPOBAHHOTO COCTOSIHHS CHCTEMBl INJOTH-
Ha — OCHORaHHe, (HUJBTPAUHOHHOA TNPOUHOCTH, (UALTPALHOHHOTO
pacxona, OlLeHKH ceHCMHYECKHX BO3AEHCTBHI H T. .

2. Tlpu pacuerax u (QH3HUECKOM MOJEJHPOBAHHH TEOCTPYKTYp-
HYIO MOJEJIb H3yyaeMoro OCHOBAHHS YacTO [AOMOJHHTENbHO CXeMa-
TH3HPYIOT, BHIAETEHHBIE 3JEMEHTHl YKPYMHAIOT, a KOHTYPHl TreHepa-
JH3YIOT Mo cpaBHenHio ¢ HexonHolt 'CM B saBucuMocTH oT pemae-
MO 3allayH, BO3MOXKHOCTEH 1 WCHONb3yeMBEIX METOAOB pacyerTa HAH
3KCNepHMeHTaNbHOrO Moneanpoanus. Hecmorps Ha atu ynpoure-
HHS, HCCJENOBAHHE 30HAJbHO-BJOYHBIX CpeA 3HauutenbHo Gonee
TPYAOEMKO, YeM OAHOPOAHBIX WJH CJIOMCTHIX ¢ KBA3HONAHODOIHLIMH
XapaxTepHCTHKaMH cjioeB. 1103TOMY NPONOJIKAIOT OCTABATHCS AKTY-
aNbHBIMH Kak pas3paloTKa HOBBIX METOJOB pPacyeToB, HHU3HYECKOro
¥ APYrUX BHIOB MOKETHDPOBAHHS, TaK H BONPOCH COBEPIIEHCTBOBA-
HHS METOAMKH HHIKEHEeDHO-TeOJIOrHYECKOTO MOJAENHPOBaHHS NpHMe-
HHTEJIbHO K PelleHHI0 KOHKPeTHBIX HHXKeHepHBIX 3ajay B AByMep-
HO¥ M TPOCTPAHCTBEHHON NMOCTaHOBKE.

[TpuseneHHble HHXKe TmNpHMepnl Hcmonb3oBauusg [CM  HocAr
uigopMmauuonHblii xapaxkrep. C neTansiMy METORWKH H TONYYEH-
HBIMH pe3yJibTaTaMi 3THX paboT B KaXXIOM CAyuyae MOXHO O3Ha-
KOMHTBCS MO UHTHPYEMBIM JIHTEPATYDHBIM HCTOMHHKAM.

FeoMexaHuuecKHe HCCNETOBARHA HA MOAELNNX

B na6Gopatopud OeTOHHBIX H XKese300eTOHHBIX KOHCTPYKUMH
BHHWHTa [2] 6bina cospana kpynuomacwraGuas (1:1560) 3onans-
HO-6/I0YHast MOJE/]b CKaJbHOTO OCHOB2ZHHA U apOYHOH TNOTHHH
Hurypu I'9C (puc. 6-1). Ota Monesp HMHUTHPOBANA pacnpefeseHHe
H CBOMCTBA OCHOBHBIX CTPYKTYPHBIX 3J1EMEHTOB OCHOBAHMS, Bbije-
neunnix Ha 'CM. BocnpousBepnelse Ha Xpynkoft Mojaenu xapakTte-
PHCTHK OCHOBAHWS B BU/JE 30HaJbHBIX YYaCTKOB MOHOJHTHOTO OQHO-
POLHOTC MaTepuasia TpPeACTaBJseT TPYAHO pa3peliuMyio 3afauy.
HeficTBHTeNBHO, H3bICKAHWE MaTepHana, 06/afalollero MOAayJeM
nehOopMalMKE KaK H3OTPONHOTO Tela W B TO JKe BpPeMsi aHH30TPO-
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neil NMo napameTpam COMPOTMBASIEMOCTU CABUTY, HepeasbHO [2].
MoaToMy KpynHomacwiTabHas MofeNb OCHOBaHWA Oblia C/oXeHa
M3 NPAMOYFO/bHbIX W TPEeYrofbHbIX MPU3MATUYECKVX ONIOKOB ABe-
Haguaty TunopasmepoB (pasmepbl pebpa 1—10 cM), 4Mcno KOTO-
pbiX npeBbiwano 300 TbicAY. BAOKM M3roTaBAMBaINCL U3 TUMCOBOIO

Puc. 6-1. ®u3nyecKas MOJEb CKanbHOrQ OCHOBAHWA W apoyHOM
nnotuHbl WiHrypy I'3C (o C. C. AHTOHOBY).

BAXKYLLEro martepuana C HarofHWTeneM B BWAE MOMOTOrO AMaTo-
MUTa, MOMOTOr0 KMpNU4HOro 6os ¢ ao6asneHnem 10 % nopTnaHA-
LemeHTa Mapky 400. B kayecTBe 3amef/iMTens CXBaTbiBaHUA MpU-
MEHSINICA MansipHbIA Kneld. Ckneilka 610KOB (YaCTWYHas U MosHast)
B 3aBMCMMOCTM OT MapameTpoB COMPOTWUBAAEMOCTM CABWIY BbIMO/-
HSlaCb 3MOKCWAHOM CMOJIOA C KpacawmMm 3anonHutenem. Kccnepo-
BaHUA MOKa3a/in, YTo MPOYHOCTb OCHOBaHWS (HECMOTPS Ha BO3MOXK-
HOCTb CMELLIEHMS Mo TpeLuyHaMm 1 pa3nomy) pe3ko BO3pocna B YC/o-
BMAX OOBEMHOrO HampsXXEHHOro COCTOSIHWSA, M pa3pyLLeHne OCHOBa-
HW, HauyaBLUWCb B 30HE pa3/fioMa, MPOM3OLLI0 MPU TPEeXKpaTHOM
neperpyske. Ha oCHOBe 3TVX MCCMeA0BaHWUIA BblfaHbl PEKOMEHAALIM
Mo COKpaLLEeHWI0 o6bemMa apmaTypbl.

B nabopaTtopun CKanbHbIX OCHOBaHWA BHWWIa BbINOMHEHDI
“cenesoBaHNA YCTOMUMBOCTM M MECTHOM MPOYHOCTM NeBOro 6Gepera
BOZOXpaHUnMwa PoryHckoit M'3C [26, 41]. BopT A0/MHbLI Ha 3TOM
yyacTke KpyTusHoM okono 40° n BbicoTon 500 M XapakTepusyetcs
CMIOXHLIM  FEOMIOMMYECKMM  CTPOEHMEM:  CK/ag4aTbiM  3asieraHuem
HVKHEMESIOBLIX  HEpaBHOMEPHO  Mepec/ianBatoLLmMXcs  NecyaHUKoB,
apruinToB M aneBpoNMTOB C KPYTbIM nageHueM (65—75°) cnoes
B rNybb MaccviBa, WHTEHCMBHOMN TPELLWHOBATOCTLIO MOPOA, Ha/lmuvem
B PYC/I0BOM 4acTW [OMMHbI KPYMHOIO KpyTonagarowero (rog yr/iom
70—75°) oHaxwcKoro pas/ioMa, BMELLAOLWEro nnact KaMeHHoM
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CoJiH, pa3BuTHEM BOJH3M MOBEPXHOCTH CKJOHA H KPYMHOrO pasnoma
30H pa3rpyskH BbIBETPHBAHHA MOLULHOCTbIO f0 80 M.

Meroaom reomexaHHYeCcKoro MOJAENHPOBAHHA Ha IIOCKOR H
o6bemMHOl Moaensix B macwrabe 1:1500 usyuanoch Bausnue pas-
MBbIBa COJISIHOTO MJAacTa Ha YCTOHYMBOCTb H NPOUHOCTL CKJOHA, a
TaKXe Ha YCTOHYHMBOCTb CHCTEMbl OCHOBaHHE — COOpYIXKeHHe.
B coorBercrBun ¢ I'CM reomexaHuvecKHe MOmeNd COCTOAAH H3
NpH3MAaTHUECKHX OJIOKOB pasJjliuHbiX THRHopa3mepoB, DBjoku musro-
TABJHBAAHCh M3 TSXKEJOro, XpyNnKoro H HH3KONPOUHOrO MaTepHasa;
C Ledbl0 MOAENHPOBaHHS CONMPOTHBJEHHSI CABUrY IOpPOA MO Tpe-
U{HHAM B npolecce yK/JAaAKH OJIOKOB LIBH Mepechajiich MOJIOTOH
caonol. [ast onpenmenenus npedopMauHH Ha MNOBEPXHOCTH H BO
BHYTPEHHUX TOYKax MoJAenb Oblsla oOopynoBaHa H3MepHTENbHOM
CHCTeMOIl, cocTosillell H3 72 naTuvKoB. B pesyabraTte uccienoBaHuil
BHISIBJIEHBl YCJOBHS NMOTEPH YCTONUYMBOCTH CKJOHA, MOJYUYEHBl 3aBH-
CUMOCTH OMNAacHOro AeGopMUPOBAHHOrO COCTOSIHHAI OT pasMepon
obysacTy pasMbIBa NJacTa COJH M PEeKOMEHAOBaHLl HHXKeHepHble
MEPONPHATHSA NO 3alHTe 3TOr0 nJjacra OT pasMhiBa.

Monenb 30HanbHO-GJIOUHOTO CTPOEHHS ocHOBaHHsi Doryuanckoit
[9C 6blna u3yueHa KOJJIEKTHBOM To# Ke Jnabopatopuu [40]
C 1ebi0 060CHOBAHHSR PACYETHLIX 3HAYEHHH XapaKTepPHCTHK CONpo-
THBJSIEMOCTH CABHI'Y ABYX THIMNOB CKaJbHBIX NOPOJ: H3BEPIKEHHBIX
(LonepHTH) H OCafOUYHBIX (KOMMJIEKC apruJi/IHTOB, aJieBPOJHTOB H
MecyaHuKoB). BHyTpeHHfiA CTPYKTypa MAacCCHBa [OJEPHTOB HMeer
cronfuato-nyiHTyaThiil xapakrep. Hecymas cnoco6HOCTs OCHOBaHHUSA
H3 AOJIEDHTOB ONpefeNsieTCA B OCHOBHOM CYBropH30OHTaNbHBIMU Tpe-
IIHHAMH, HMEWOUIMH [epeBsi3Ky Ha TOJOBHHE TOJUIMHBL OJIOKOB.
CronBuaTo-nauTyaTas CTPYKTYypa JOCTHranach MNyTeM VYKAAAKH
NpAMOYrosibHbEIX 6a0KOB pasmepaMu 4X1,5X0,5 cM, usrorossen-
HbIX NMPEcCOBAHHEM TMOPOWKOOGPa3HOH cMecH, cocTosillel H3 OKHCH
uuHka (21 %), mesaxkousmenruenHoro cepuokucaoro bapus (70 %)
¥ BaseanHosoro mMacaa (9%). Ilns yMensplueHus CONPOTHBIAEMOCTH
CABHIY 110 KOHTaKTy Mexuy 6sokami 6blla HCNMONb30BaHa CJIOAA.
Pe3yabTaThl HCIIBITAHWI CBIAETCALCTBOBAAH O 3HAYUTCJILHOM BJIHSH-
HHH HA CONpPOTHB/AEMOCTb CABHIY AOJEPHTOB MO CYBropH30OHTaNb-
HBIM TpeIlHHAM TepeBA3KH MoCAeAHHX

Crnoucrast CTPYKTypa OCaaOuloro KoMmrmjekca TMOPOA CXeMaTH-
3UpOBaHa B OTAEJBHOH MOMACJH B BHIE KOMIJEKCa CKBO3HBIX Tpe-
IUHH HanJacTOBaHUS M HOPMAaJbHBIX K HalJIACTOBAHHIO TPELIHH
¢ nepessizkoil. Mcnonb3osancs TOT e MoOJEJbHBIA MaTepHan A
ABYX BAapHAHTOB MOAENH: ¢ TPAPHTOBBIM TOKPLITHEM MeXOJOYHBIX
LIBOB H 63 MoKpbiTHs. ONbIThl CBHAETENIbCTBOBAJH O CYILIeCTBEHHOH
HeJTMHEeHHOCTH CBA3H TPH OnpeaejieHlH XapaKTepHCTHK BKpecT
HAMIaCTOBAHHS, YTO AHKTYeT HeoOXOMNMOCTh ONpeneseHHs pacyer-
HEIX XapaKTePHCTHK TOJbKO B AHANa30He HanpsKeHHH, COOTBETCT-
BYIOIIHX 3KCIJyaTallMOHHbIM ycaoBuam [40].

AHanoriuyHble HMCCNENOBAHHsA BBHIMOJAHEHbI Ha TMJOCKOH MOLENH
CHCTEMBI NJIOTHHA — OCHOBaHHe Ycrb-Waumckoit TAC [25]. B mo-
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ReJH OCHOBAaHHS CXeMaTHYHO OTpaeHa CTPYKTypa [Opol, Xapak-
TepH3yeMas HaJHYHEM CHCTEeM BEPTHKAJIbHBIX H TODH3OHTAJIbHBIX
TPeLiHH, T. e. MpPHAaHAa COOTBETCTBYIOLIAss MacCHBY aHH30TPOINHSA
MPOUHOCTHBIX H AedOPMALHOHHBIX XapaKTeDHCTHK, a TakXe HeJH-
HefiHblll XxapaxTep AeopMHpyeMOCTH. Bhino/nHeHHble HCCNCNOBAHHSA
MOATBEPAH/IH BO3MOXHOCTb pa3ynJOTHEHHS OCHOBAHHA BBICOKHX
NAOTHH C O06XaThM NpoduaeM M, Kak CJHeACTBHE 3TOr0, BO3MOXK-
HOCTh HapylleHHsi NPOTHBOMHJIBTPALHOHHBIX YCTPOHCTB INDH Tpa-
AHUHOHHBIX KOHCTPYKIHSX INOA3EMHOro KOHTypa [25].

l‘unpaanuqecxoe MOaeJdHpOBaHHE

3a BomocOpocamMM MHOTHX KPYNHBIX THAPOTEXHHYECKHX COOpY-
JKeHUH TNPOHCXOASIT 3HAYMTENIbHbIE Pa3pYyLIeHHs CKaJAbHOTO pycha,
JIOCTHTAIOLIHe YacTO CTOJb KPYMHBIX Da3MepoB, YTO HapyuiaeTcs
HOpMaJsibHOe (YHKUMOHHPOBaHHe THAPOY3Ja B ueioM. B cBssu
C 3THM TPOTHO3HPOBAaHUE Pa3MbiBa CKAJbHLIX MACCHBOB B HHXKHEM
fbede sB/AKETCS aKTYasNbHOHN 3amayeil, peliaeMoH MeTOAOM THApaB-
JIMYECKOTO MOARAHPOBAHMS. PasMBIB CKaJbHBIX NMOPOA B 30HE BOJO-
6051 BHICOKOHANOPHBIX MJAOTHH — NPOLECC B OCHOBHOM MeXaHuue-
cKkHuil, MPOHCXOAUT NOJ BO3AEHCTBHEM 3HEPruu mnajpamouiell BOALI H,
BO3MOXKHO, (PUABTPAUNOHHOrO NPOTHBORABJCHHA.

[Myabcauus AaBASHUH BO3pACTaeT C YBEJHUCHHEM VAeNbHBIX
pacxogos. [To ray6uHe CKanbHOrO MAacCHBA NPOXOAUT HHTEHCHBHOE
3aTyxanue nyabcaunii. [TepBonauanpHo pasMbiB B HaType NPOUCXO-
IHT 3a cyeT BBIJI2MbIBAHHsl HeGONBUIMX OTAenbHOCTeR 06BbeMOM RO
1 am8. Takum o6pasoM, MeXaHU3M pas3pPylICHHS CKAALHOIO MacCHUBA
MOTOKOM COCTOMT B pacliaTbiBaHUM, OTPHIBE U BHIHOCE GJIOKOB
nopoxa. [loctosepHoe NPOrHO3MPOBaHNE pa3MbiBa CKAAbHOTO Mac-
cHBA HEBO3MOXHO 0e3 [OCTATOUHO TOJHOILEHHBIX NaHHBIX O ero
XapaKTePUCTHKAX, BJAHSIOUIMX HA 3TOT npouecc. BaxueAwnm us
HH)KEHEDHO-Te0JIOTHUeCKHX (aKTOPOB, ONpefesfIOIHX KOHEeUHbIH
pesysnbTaT pa3MblBa CKaJbHOrQ MAacCHB4, ABJAAETCS ero GJoutoe
cTpoeHne, T.e. pa3Mepbl, Gopma, OpPHEHTHPOBKAa B NPOCTPAHCTBE,
THI KAaJKH, XapakTep paciupefesieHuss B MacCHBE PasJHUYHBIX dhpak-
uui nopoaybix 6aokos (21, 34].

B na6opatopun rugpaBauku BHHMMIa Ha ocHoBe paspaboraH-
HBIX B J1a6OPaTOPHH HHXXEHepHOH reoJIOTHH cxeM OJIOYIIOrO CTpoe-
HHSt CKAJBHBIX MAacCHBOB OBbIJIH BBINOJHEHBl MOLEJbHbIE NTPOrHO3HbIE
MCCJEIOBAHUS NPOLECCOB Das3MbiBa B HMXHHX Obedax psina rHApO-
yanoB: Morunes-TTogoabckoro, KoucrautuHosckoro, Yupkeiickoro,
Muaraunckoro, KoawsiMckoro u bBypefickoro. HccnenoBaHus Ha
Mole/X CKaJbHBIX OCHOBAHHI, BBIMOJHEHHBIX C BOCHPOH3BeAeHHEM
HX eCTeCTBEHHOI CTPYKTYpPbl H NMOPOAHOM OJOYHOCTH, 3aKpernJeHHOM
H3BECTKOBBIM MOJIOKOM, IO3BOJIHJAH MONYYuTb GoJiee QOCTOBEPHBIE
pesysnbTaThl pa3BHTHSI (DOpPMOpa3MepoB BOPOHKH pa3mbiBa, obpa-
30BaHHA B HeH OTMOCTKH KpynHoit dpakuun mopoaHblx 6J0KOB,
OTN0XKeHHs1 6apa HH)Ke BODPOHKH, a TaKXXe TNpOLLeCCOB pa3MbiBa
B HuXKHeM Obede B uesom [10, 50]. PesynbraThl 3THX HCC/enoBa-
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HKA [O3BOJIM/IH BHECTH CYyLIECTBEHHblE H3MEHEHHS B KOHCTPYKTHB-
Hble DelleHHs BONOCOPOCHBIX COOPYXEHHA H B 00Uy KOMIOHOBKY
FHAPOY3/10B, obecneyyBilie Hx 60/aee BHICOKYIO HafeXKHOCTb H 3KO-
HOMHUHOCTb. PaccMaTpuBaemble MOJENH CKaJlbHBIX OCHOBAHHH mpu
THADABIHYECKHX HCCIENOBAHHAX NO3BOJSAIOT YUHTHIBATL CTPYKTYp-
Hble OCOGEHHOCTH MacCHBA H, B YacTHOCTH, QPAKUHOHHBIH cOCTAB
6I0KOB, OAHAKO HEAOCTATOYHO YUHTHIBAIOT €CTECTBEHHOE HaMNpsikKe-
YKEeHHOe COCTOsIHHE H CLenJeHle.

¢HJlepal.lHOHHble HCCIenoBauNA HA MOAENAX

B na6oparopun ¢uasrpauMoHHbix uccieposanuit BHHUMTa
BLINOJMHEHB 3KcnepumeHThl MetoaoM I LA Ha nAockux pasHo-
POLHO-NIPOHULAEMBIX 3JCKTPHUECKUX MOJensx, orpaxaouiux (no
XapaKTepPHCTHKAM BOJAOIIPOHHIIAEMOCTH) 30HaJbHO-6JI0YHOE CcTpoe-
Hue ocHoBaHus KoHcTantdHOBCKOro ruapoysna [71]. Hurepnpera-
ILHS XapaKTepHCTHK BOJLONPOHHILAEMOCTH Ha TeOCTPYKTYPHOH OCHOBE
NO3BOJINJIA BHISIBHTH COCPENOTOUYEHHbIe MYTH NOBHILIEIHOR BOACIPO-
HHLAeMOCTH, IpHYpOUYeHHble K COUJIEHEHHIO KPYyTONajalomux U
[IOJOTHX 30H MOBLIIUEHHOH TPEUIHHOBATOCTH B TpPaHHTO-THeHcax,

B pesyasbrare wuccaegoBaunit  meropom IOIJIA  onpenenenn
OCHOBHBIE TapaMeTpbl (UIBTPAUHOHHOTO fIOTOKA B OCHOBAaHHH
6eTOHHBIX COOpPYIKEHUH: rpafueHTh Hamopa B TeJse lLeMEHTalHOH-
HOfi 3aBechl, TI'paAHeHTbl Hanopa Ha BbIXoge (UALTPAUHOHROTO
NOTOKa B JipeHaXe H HHXHeM Obedie, MPOTUBOLABJIEHHE HA MOAOUI-
BY MJIOTHHEI, (DHALTPAUHOHHbLIE pacxoibl; (opMa M OCHOBHHIE Tapa-
MeTPH (HJIBTPALUHOHHOrO MOTOKa B OeperoBblX MPHUMBIKAHUAX H AP.
JeTtannsauus CTPOEHHS CpPelbl W BHIAEJEHHE KOHTPACTHBIX 3JIeMeH-
TOB C Pa3JTHYHON BOAONPOHHLIAEMOCTBIO MOBHIUAIOT AOCTOBEPHOCTD
MONYYEHHBIX pPE3yIbTaTOB. BMecTe ¢ TeM aBTOpPHl OTMEYalOT BO3-
pociuyio TPYHZOEMKOCTb HCCJEeAOBaHHH 30HANbHO-OJ10YHOH MoOAeNH
10 CPaBHEHHUIO C TPAAHUHOHHOK METONHUKOH U CUHTAIOT ee He Bcerma
onpasaaHHoN. B uacTHOCTH, Mpu MenKoMaclwiTabHOM MOAENUPOBaE-
HHH noToka Ha Boabwioft 6ase (npomonbnblil pazpes BROAL pycia)
npeanouTeHHe ciAeAyeT OTAaBaTh TPAAMIIMOHHON METOLHKe, HCIOJb~
3ywuiefi cpeaHHe 3HAUEHHS XAaPAKTePHCTHK BOAONDPOHHIIAEMOCTH
M0 MOM30HAM BHIBETPUBAHHSA ¥ Pa3rpy3KH MacCHBA H NO3BOAAOUIEH
NONyYaTh MPAKTHYECKH TOT K€ Pe3yJabTAaT, HO ¢ MEHBIUHMH TPYAO-
sarpataMu. Hanporus, noBbllleHHasi TPYJOEMKOCTh ONpPaBRaHa
npH KpynHoMmaciitabHoM MopnenunpoBatuu Mmetonom ITIA mo 30-
HaJbHO-Bo0uHBX (parMeHTax OCHOBAHHS B 3JieMeHTaX MacCHBa
C pe3Ko H3MEHYHBBIMH XapAKTEPHCTHKAMH BOAONPOHHUAEMOCTH
B6NH3N coopyXeHus H B OeperoBblX MPHMBIKAHHAX MJIOTHHBL.
B yacTHOCTH, OCOGEHHOCTH «30HAJILHO-GJ0UHONY MOJIENH CKA3auCh
Ha Pa3NHYHAX B pexknMe 06XoAHON DUNAbTPALUH BAOAL NPUMBIKAHHK
K GopTaMm.

B Tuaponpoexre um. C. §. Xyka wuccneioBaHo fBHXeHHe
NOTOKa B aHH3OTPOMHON 6siouHOH cpefe C JOCTOSTHHBIM AJIST KaXXQOH
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cHereMbl TpewiHH packpwhiTHeM [13]. BuisiBiensl ¢uiabTpauuoHHbIE
oco6eHHOCTH OJ/IOUHOR Ccpelbl H NMOKa3aHO, UTO €e aHH30TPONHA MO
3HayeHHAM Ky B ofiieM cjayuae HMeeT BHA 0BaJoB KacCHHH
(«HBYXJIEMECTKOBBIH LBETOK»), a HE 3JUJIHICOB, OOBUHO HCMOJb3Y-
eMblX Ha NpaKTHKE.

leodHuanyeckHe Mopean

[Tox reodH3nYECKON MOAE/BIO CKaJBHOrO OCHOBAHMA MOHHMACTCH
NPOCTPaHCTBEHHAs XapaKTepHCTHKA pacnpeleieHns (GH3HUECKHX
CBOHCTB, KOTOphle OIpefensioTcss MeTogaMH TeodH3HYecKoi pas-
peakH. IeopH3HyecKHe MOAENH CJyXKaT OCHOBOM 4Js1 COCTaBJeEHHS
I'CM. Kpome TOro, OHH MOTYT HMEThb CaMOCTOATe/bHOE 3HayeHHe

% \\ \
’ \\ f
x&\ ) {

o HIY /

Lt 14 i
20 0 20406080m

4 [IVEVENVITITRN 2 p—

Puc. 6-2. T'eocTpyKTypHBli paapes ocHoBaHHsi Toxrorymasckofi I'DC (no
B. B. Kaakuuy # gp.)

/ — anmoBuf ¥ AeNIoBHI; 2 — naacT TEMHbIX K3BECTHAKOB C JIHH3AMHM H MNPOCAOAMH;

3 — TeKTOHHYecKkHe TpeulMnn 11l nopsiaka; 4 — TekTOHHUecKHe TtpewHHb [V—VI no-

paakop; & — tpeuihHpl [V—VI mnopsigkos, passBiThie NO HannactopaHuio; 6 — Tpe-
HiHHbl GOPTOBOro H JOHHOrO OTNOpPOB,

NpY H3YYCHUM 3OHAJBHO-GJIOUYHOTO CTPOGHHST MAcCCHBa U TpOBefe-
HHY CeiCMOMHUKPOPDaHOHHPOBAHHA, a8 TaKXKe [JIs NMPaBHJbHOH NoCTa-
HOBKH MOJEJbHBIX J1alopaTOpHBIX HCCJeNOBaHHH Ha reocejicMuye-
ckuX Mogensx. Ha oCHOBaHHM KOPPEJSUHOHHBIX CBf3el MeXAy
NoKa3aTeasiMH Da3/IMUHBIX CBOHCTB H COCTOSIHHSL CKaJIbHBIX NOPOL,
C OAHOH CTOPOHHI, M reo®H3HYECKUMH NapaMmeTpamH, ¢ APyrof CTo-
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POHBI, re0PH3HUECKHE MOAENH MOTyT TPAHC(HOPMHPOBATHCS B YaCT-
Hble MOJEJIH 110 Ae(OPMALHOHHBIM, NPOYHOCTHEIM, DHNBTPALHOHHEIM
u Apyrum cBoficrBaM [44, 63 u ap.].

Ha puc 6-2 nokasan reocTpykTypHbIl pa3pe3 ocHOBaHHsi Tox-
toryasckoit 'SC KaK OZHH M3 3/ieMEHTOB reOCTPYKTYPHOH CXEMBI,
Ha ocuope xoropoli o BHWHTIe [63] nocrpoena ceiicmoreosoru-
yeckas cxema (pparment ee npuseped Ha puc. 6-3). dna nepe-
XOAAa OT TeOCTPYKTYPHOH cXeMbl K CeHCMOreosorH4ecKoll HCrnoJsib3o-

g Y

| NN S i -
20 0 2040 60m
2/ HHZ2 NS EA+ BI [A6

Puc 63 CeilcMoreosioruueckiit paspes CKaJbHOrO MacCHBA H4 yuactKe
naotunbl Tokroryasckoii TAC

/— anmonuft # Ac/moBrR, 2-— oGnacte 3uadeunft 1,0 kM/c <L vy < 1,5 KM I —

oGaacTh 3nadexufl 1,5 kM/c < Uy < 2,0 KM/c, 4 — o6nacth 3naveHnf 2,0 kmfc <

< Vs L 25 xMfc 5 -—-o6nacte 3Hauweund v > 2.6 KM/c, 6 — H30NHHHH CcKOpocTeH
nonepLdnbiX ceACMHuYeCKHX BOJH

BaHBl JlaHHbIE CEHCMONDO3BYUHBAHHs, ceicMONpPOOUNUPOBAHUS H
3aBucHmoctd us(ft) (puc 6-4), NPOHHTEPNPETHPOBAHHBIE C YUYETOM
CTPYKTYpbl MacCHBa

CeficMOreoiorHyeckiie CXeMbl HCNOJb3YIOTCS HENoCcpeiCTBEHHO
s Uenedl ynbTpasByKoBoro wmojenupoBaHus (Y3M) ponuHosbix
nojfied B OCHOBAHHAX KPYMHBIX THAPOTEXHHUYCCKHX COOPYKEHHH
B ceificMoonacHblx paiioHax. ¥3M Ha reoceficMHYeCKHX MOAENNAX
OCHOBAHHH IPOBOAMIOCL B Ja0OpPaTOpPHH HHIKEHEPHOH TeoJNOoruy
BHHWHWIa. HccnenoBanuch naockue TBepable MOJENH 30HANBHOTO
1 30HalbHO-OJIOYHOrO CTpPOoeHus ocHoBaHuii Toxktorynbckodt u Hu-
rypexkoit T'9C B macmrabe 1 3500—1 4000 HMcnonssosanuch
THICO-MECUaHO-IIEMEHTHEIE MaTepHanbl ¢ pas3JHYHBIMU N06aBKaMu.
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ST pa6oThl MO3BOJMJIH OLEHHTb BJIHSIHHE OCOOEHHOCTEH CTPOEHHSA
MaccHBa Ha Iojie H30XpOH (pHC. 6-D), aMIJIUTyAbl H MNEPHOAbI
YIPYrHX BOAH NPH Pas3HYHbIX BApHAHTAX DAaCNOJNOMXKEHHs HCTOY-
HHKA YNpyrux xoseOanui (BO3MOXHOrO THIOLEHTPA 3eMJjaeTpsce-
HHS1) OTHOCHTEJIbHO AOJHHBI PEKH M OCH NMPOEKTHPYEMOIO CoOpyxKe-
uis [81].

Heo6xonuMo OTMeTHTb M oOnpejeJieHHble HeAOCTaTKH MeToAa
Y3M, cBs3aHHble ¢ GOJIbIIHMH TPYAHOCTAMHM NOAOOpa SKBHBAJEHT-
HBIX MaTepHaJioB, OAHOBPEMEHHO YIOBJETBOPSIOWIHX KPHTEPHAM

7 7 3 vs,mM/c
+-’?+<
T
0
0
L |
1
X0 r
Y
Hu -

E

Puc. 6-4. Cpsisb 3HaueHHHR CKOPOCTH TMOMEPEYHBIX YMPYrHX
BOJIH Us ¢ TUIYOHHOK A B MacCHBe MPaMODH3HPOBAHHBIX H3BecT-
HAKOB ocHopakHs Tokrtoryasckofi I'9C

] — 308l OcnaliesHs THNA TEKTOHHYECKHX PaspbiBHbIX CMele-
upft 111—1V nopsaxkoB, 2 — MacCHB BHE 30H TEKTOHWUECKHX Da3-
PLIBHBIX CcMellleHklt; 3 — MacCcHB B ULEJAOM,

l’IO}lOéHﬂ 10 KMHEeMaTHHYCCKHM W JAHUHAMHYECKHM XapaKTepHCTHKaM.
Xopowo u3pecTHbl ¥ (H3HUECKHe OrpaHHyeHHs ABYMEPHOro Moje-
JHPOBAHHS, OT KOTOPHIX MOXKHO H30aBHTbCH JIHIIb MEPEXOAOM Ha
o6beMHbie MOLeNH. B cHy 3TOro BHIBOALI, NOJYUYEHHbBIE Ha TJOCKHX
reoceficMHueckux Monenasix nmpH ¥Y3M, HocsaT B GOJbUIHHCTBE CJy-
YaeB KaYeCTBCHHBIH Xapakrep.

MHTepecHBIM H Ba)XXHBIM acleKTOM NPHMeHeHHs reOQH3HYECKHX
cxem (Moneseil) SIBJsieTCS HMX HCIOJIb30OBAHHE NPH NOCTAHOBKe Ha-
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TypHbIX Ha6/iOAeHHA 3a CHCTEMOH MJOTHHA — OCHOBaHHE, B 4act-
HOCTH, AOJMOBpPEMEeHHbIXx reopusnueckux Habmopeunfi [Tpumepom

£50
600 400

550
500

Y
] Vs

Puc 65 Hceneposanne BolHOBOH KapTHHB B CKaJbHBIX OCHOBAKNAX TPH
seMsaerpacennas  Ilose H30APOH B MOAENH KaHbOHA C 30HAALHO-GIOYHBIM
cTpoeHHeM GOPTOB H NOJNOMKEHHEM 3MHUEHTPA B KAHLOHE

!/ — y30XpoHbLl B MOAENH OAHOPOAHOrO CTPOEHHH M COCTaBa, MKC; 2 — TO ke 30HaAbLHO
6N04YHOIG CTPOEHHA H HEOAHOPOAHOrO COCTaBAa, MKC, J-— HANYyYuTeAb YJbTPA3BYROBHIX
kosneGaunf

TaKHX HCCAeNOBaHHi cayxar paborel ['naponpoekra Ha Huryp-
ckoit ['DC.

Pacuetsl ycTOHYHBOCTH, MECTHOl NPOMHOCTH, HANPAMEHHO-AEDOPMRPOBAHHOTO
COCTOSIHHA CHCTEMBI OCHOBAHHE — COOPYIKEHHE

BaxXHbIM acneKTOM HCIIONb30BaKHHsA TeOCTPYKTYPHOH MOAeJH
ABJASETCA [OCTDOEGHHE Ha ee ocHoBe MaciuTabHpX JAedopMalHOH-
HOH H NPOYHOCTHOH CXeM, H B AaJbHeHleM — Nepexoj OT HHX K pac-
YEeTHBIM CXeMaM.

B MacuwraOGHbix Ae(OpMalHOHHBIX CXeMax, HCMOJb3yeMHBIX INPH
G H3HYECKOM MOJeJUdPOBaHIH, MOKa3bIBAIOT:

a) sJIeMeHTbl OCHOBAHHA C pasjuuHofl AedOPMHPYEMOCTHIO Ha
ray6HHY He MeHee TPeXKpaTHOH luupuHb (38) noaowBbl MJIOTHHH;
BLIOOP rpanaudd 3HadeHdll £, B nedopMauHOHHOH cXeMe 3aBHCHT
OT TOYHOCTH onpeneselns cpeanux Ey B 371eMeHTax MacCHBa H OT
HeogHopoahocTH nocaeadero  Hanpumep, nas maccusos ¢ Ep =
~ 100-102 MIla pexomenayercs rpagaudss Eo= 25-10% MIla;
MHHHMaJbHBUA JIHHCHHBIH pasMep 3/J€MeHTa HeoJHOPOAHOCTH Mac-
cuBa, orobpaxkaeMoro B MoaenH, pasen 10 M;

6) XxapaKTepHCTHKY BO3MOXHOH aHH30TPOMUH AedopMupyeMO-
CTH B KaXJoM 3jeMeHTe (B Bule 3JJIMICOMJAOB JAUOO BEKTOPOB);

B) OLIEHKY CTaTHYECKOrO0 MOAYJA CABHra MPHIOBEPXHOCTHOH
30HBI OCHOBaHHA (Ha raAy6GuHy OKoJio 20 Mm).
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B macwtabueix aedpopMapHOHHBIX CXeMax, HCMOJb3yeMbix AMs
pacuerop HIC cucreMbl noTHHAa — OCHOBAaHHE, 3a4acTyl) Bbie-
JSIJOT 3JIEMEHThl OCHOBAHHS ¢ pasyIHYHBHIMH Ey, OCpeAHEHHBIMH Ha
BCIO paccMaTpuHBaeMylo TJyGHHY (OT MOBEPXHOCTH OCHOBaHHs IO
rny6unsl 38, rae B — liMpHHa TNOAOLIBBI MJAOTHHE); YKa3bIBAIOT
MJOTHOCTb MaccHBa B 30HE aspallid H BO B3BELIEHHOM COCTOSHHH
B 30He BOJOHACLILIEHHS; OLEHHBAIOT AHH30OTPONHIO MacCHBa MO
gehopMHpPYEeMOCTH; BBIAENSIOT YYaCTKH OCHOBAHHSI C pas3JiHYHBIM
JoIlycKaeMblM yAeJbHBIM AaBJeHHeM; AAKT NapaMerpsl ¢uJibTpa-
LHOHHOTO NMOTOKa (1be30MeTpPHYeCKHe YPOBHH H HAmopbl) MO 3Ta-
HaM CTPOHTEJNbCTBA U 3IKCIJAYaTALHH COOPYXKEHHS; NPeACTaBAAIOT
JaHHble O XapaKTepe ecTeCTBEHHBIX HalpsiKeHHH B MacchHBe, a
TakxXKe JaHHble CcefCMOMHKpOpalOHHpOBaHHS.

MacuwitabHasi NpPOYHOCTHAs CXeMa OCHOBaHHA A0MMHA 000CHO-
BAHHO BBIIEJIATb 3JEMEHTHl CKaJbHOTO MacCHBa MAJil OUEHKH HX
yCTOHYHBOCTH, BKJ/IOYas reoOMeTpHYeCKHEe MapaMeTphl; yCTaHaBJiH-
BaTh XapaKTePHCTHKH CONDOTHBJEHHS CABHIY, CHJOBble BO3feicT-
pus (CHJIBI U MOMEHTHI) Ha 3JeMeHTHh maccHBa. Kpome Toro, mpou-
HOCTHAs cxeMa [O0JXHa [aBaTh NPeACTaBJieHHe O IJIOTHOCTH 3Jie-
MEHTOB, O MbE30METPHYECKHX yPOBHAX (DHIBTPALHOHHOTO MOTOKA H
rpajHeHTax Halopa B CTPOHTeJIbHBIE H 3KCIJYATAalHOHHBIA MepH-
OAbl MpH BCeX pPeXXHMax HANOJNHEHHs BOAOXDAHHJHILA; O AONyCKae-
MBIX AaBJIEHHSIX OT COODYKEHHS HA OCHOBAHHE: 0 XapaKTepe ecTecT-
BEHHBIX HanpsXKeHHH# B MaccHBe,

[TIpuMeHHuTEIBHO K OLHOMY KOMIUJIEKTY MoJeJeil (reocTpykryp-
Ho#f, AedOpMallMOHHOM, NDPOYHOCTHOM) BO3MOXKHO OOJIBIIOE YHCJIO
pacueTHHX cxeM, 4TO OOYCJIOBJEHO: Da3JHUHBIMH THMAMIl COOPY-
XeHdnid (Ha3eMHBIX, NMOJ3€MHBIX), KOHKPETHBIMH 3ajauaMH pacye-
TOB B MJOCKOH HJH NMpPOCTPAHCTBEHHOH IIOCTAHOBKE, MCMOJb3yeMbl-
MH MeTOJaMH DPacueTos.

B nacrosiee ppeMsi OTCYTCTBYIOT HOPMAaTHBHO-METOAHYECKHE
JIOKYMEHTH JI0 COCTABJEHHIO paCUeTHHIX cxeM. PassiHyHble acmekThl
METOJHKH COCTaBJEHHS pacyeTHHX CXeM H TNpHMepH pacyeTHHIX
Mozenell comepxarcs B paGorax 3. I'. Tasuema [12], C. B. ¥xoBa
¢ coasropamu [72, 73], JI. C. Mupounukosoit [64, 75], 3. A. ®peii-
6epra [16, 76, 77] u np. Metoanka BkJIOYaeT psf OOLIHX MO3HUHIL
HE3aBHCHMO OT lleJIeBOro Ha3HaueHHs pacyeTHHX cxeM. [Ipu stom
Ha 3aflaHHbIE CEUeHHS HJIH TJIAH HAHOCHAT:

~— KOHTYPHl HJIH OCH COOPYXeHHS,;

— KOHTYpH pacyeTHOH 00/1aCTH OCHOBaHHS,

— OCHOBHBIe 3JIeMEHTBl IeOCTPYKTYPHOH cxeMnl (KpynHble Hapy-
IIeHUs CIJIOMIHOCTH MAaccCHBA, rpaHHub noa3oH A, B, B, I' pasrpys-
KH W BBIBETDHUBAHHS, YPOBEHb MOA3EMHBIX BOX H T. [.);

— KOHTYpHl TeOMexXaHHYeCKHX CXeM H COOTBeTCTBYIOUIHE Xapak-
TEPHCTHKH CBOMHCTB.

Hocse sTOor0 nmpMMeHHTENABHO K KOHKPETHOR 3ajaue H METOLY
ee pDelleHHs pacueTHass cxeMa MoXer OBITh ynpoileHa. B 3zasucu-
MOCTH OT CTeNEHH H3YUYEHHOCTH MACCHBA DacCYeTHble CXeMbl MOTYT
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B COOTBETCTBHH CO CTAAUSIMH NPOEGKTHPOBAHHS AONONHATHLCS H AeTa-
an3upoathcs Kak OTMeUalOT MHOTHE aBTOpbLl, COCTABAEHHE INpej-
BAPUTENbHBIX PACYCTHBIX CXeM, OGOCHOBAHHBIX Ha PAHHHX CTALHAX
NPOrHO3HLIMH HIIJKEHEPHO-TEONOTHUECKHMH MOAENSAMH, 1l BHINOJHe-
HHe Ha HUX OCHOBE PACUCTOB [O3BOJSET ONTHMH3HPOBATH HE TOJLKO
[IPOEKTHBIE pelleHHus, HO TaKXe CcOCTaB U 00beMbl H3bICKaHHH H
HccaenoBaHUl

Bo BHUWI um B E DBeneneesa BuinosHeH psaj pacyeTos
VCTOUUYHBOCTH CKJAOHOB, MECTHO# NMPOUHOCTH H HAUPsKeHHO-Zedop-
MHPOBAHHOIO COCTOSIHMSI CHCTEMBl COOPYXE€HHE — OCHOBAHHE JJf
Boryuauckoii, Koavimckoil, TeabmaMcko#t, Xaaura (Mpax) u apy-
THX THAPOY3JIOB C HCIOJNb30BAHHEM TEOCTPYKTYPHBIX CXEM 30HAJb-
HO-6JI0UHOrO CTPOEHUs CKajlhHOro Maccusa [76, 77]
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Teodusnueckne mogeu
YCTORUHBOCTH,

Pacueryt

MeCTHOH NpPOYHOCTH, HAMpPSMKEHHO-
ACHOPMIPOBAHHOrD COCTORHHA CHCTEMBI OCHOBAaHHe — COODY-

KeHHe . e .
Cnucok snreparypst ... e e
CnHcoK 3aMedyeHHbIX ONEYaATOK
Cip Crpona Haneuarano CreayeT yuTaTh
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CHH3Y BbIBETPHBAIINA BETPHBAHHUSA
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KnaccnpuKauus THNOB KBA3MOAHOPOAHBIX CTPYKTYPHO-NETPOJIOTHYECKHX S/EMEHTOB CKAJbHBIX MacCHBOB

Tabauya 34

CHHIeHeTHYeCKHE SJIeMeHTbl, KX THIb

[IpH3HaKH, X2paKTEPHCTHKN KpaspuonHoponHEe CTPYKTYypHO-neTposiornyeckhe Gaokk (CIIB-1) » soHM ocnaGaenus (CII3-1) [ ponma
! l 1 | I v v | Vi | vii
[To npouxoctu ofpasuos, MIJa [Mpounste, Rex = 40+250 { HepaBsHoMepto npouHsle, Rey = 20-+~150 ' Manonpounne, Rex << 30
[To conepxanuo, %, B paspese 0—10 10—25 25—40 40—60 60—75 75—90 90—100
MJIaCTOB MOPOA ¢ Rex << 30 MIla
[To ortHOwenHIO Rex INPOUHBIX (1—2) : 1 (2—-3) : 1 (3—4) : 1 >4:1 (4—3) :1 (3—-2) :1 (2-1) :1
H chabplx NOpOR
[To GrouHOMY CTpOEHHMIO MaccuBHoe ToacronnnTuaroe Cpeagrennuryatoe | Hepamnomepro- Inutyaroe ToukommuTyaToe JIncroBaroe
nauTyaToR
ITo npeo6aajawn-| NPOYHEIX 50—10 ‘ 205 10—2 ' 5—1 3,0—0,5 2,0—0,1 1—0,1
wed MOUIHOCTH
NJacTOB NMOPOA, AM | chrabbix 5—1 ! 2—0,5 5—2=-1—05 0,5—0,1 0,1
[To npeo6nagpawowemy (>60 %) 2000—100 1000—100 5005 200—2 100—1 50—0,1 10—0,1
o6vemy DI1B, amd
[To onxopomHOCTH Oanopoatble Manooanoponnsie | HeomHoponunie Pasnoponusie Heopuopoasbie Manooguopoansie | OgHoponHbie
A OCAJOYHBLIE OBJIOMOY-| KouraoMmepartsl, [paBenuTs, IMecuauuxu cp/s, AprunnuTe, Aprunautsi, AprusmiuTh, Aprunnursl,
HLBIE TIOPOL4bI rPaBesuTH, MIeCYaHHKH D/3, aJIeBP OVIUTHI, aJIeBPONHTH, aNeBPOJHTHL, 2JIEBPOJINTHL, aJIEBPOJHTHI
TeCYaHHKH K/3 aeBPOJMHTH APTHIHTH TIeCYaHHKH P/3 MecyaHHKH M/[3 NecYaHHKH T/3
[TpeoBsanawinit coctas Kpapuesnii, KpeMmuucThif, Kpemuncro-raunu- | Kpemuucro- kap6o-| Kpemuucro- Caunrucrwit
LeMeHTa KPeMHUCTHIH, KapOOHATHHIH, CThIfl, KAPOGOHATHO-| HAaTHO-TJIHHHCTHIH TTUHHCTHIH
KapGoHaTHLIH, XKeJIe3HCThI} TVIHHHCTHIfR
XKEeJIe3HCTH
TIpeo6aanarwluui THN DasanbHb &t Baszanbuuiii, MOpoBHE W conprkocHo- | Iloposeit ConpHKOCHOBEHHSA
eMeHTa BEHHS MJH CMelaHHBIR
B OCAIOYHBIE KAPBO- Mpamopuaosannsie| MuKpo3epHHCTHE Kpucrannuueckue | Henmomuoxpueran- | YacTHuHO KpH- CunbHo ruHHCTHE | Meprens, kap6o-
HATHBIE T1I0PObI H3BECTHAKH H A0- H3BECTHAKH K 10- H KDeMHHCTbIe JHYeCcKHe [0J0- CTaNJH30BAHHbIE OpraHOTeHHBIE, HATH, TJIHKH,
JIOMHTHl (4YHCTHIE) JIOMHTBI, AOJNOMH- | H3BECTHRKH H MHTH H H3BecT- M3BECTHAKH H OOJIHTOBBIE H3- MeJIONOROGHEIE
TH3HDP. H3BECTHAKH | JOJOMMTHI HAKH JNOJIOMHTBI, UHCTHIE | BECTHAKH, Mepre- ToPOAH
H TVIHHHCTBIE Mep- | JIH, KapGOHaTHbE
reJu TJIHHEL
CrpyxkTypa KapGOHATHBIX I'panoGracrosas, Kpucrannugeckas, | I'pano6aacroBas, | 3epeucras, He- 3epuucrasn, yac- 3epHucras, OpraHOreHHasl, OOJHTOBAS
nopoa TMOJIHOK PHCTAJIH- nopdupobiacro- MO3aHyHast, 110J- TOJKOKPHCTAMIH- | THUHO KpHCTaJ- C TIPHMECHIO IecYaHO-TJIHHHCT. YaCTHI;
yeckas Bas HOKpHCTAIHYE- yeckas, NPHMeCH Nyuveckas, NPHMeCH| LeMeHT KapOOHATHO-TJIBHHCTBIA THMa
cxas TePPUTreHHOr 0 mecka, [VIMHH, TIOpPOBOro
MaTepHana OpraHHy. OCTATKOB
B MgTAMOP@I/ILIECKI/IE [Tpounsie, Rex >> 50+250 MIla HepaBromepro mpounsie, Rex = 30-+150 MIla Manonpounne, Rex << 30 MIla
[IOpPOObI




ITpodoascenue rabauyer 3-4

CHHrenerveckue 3JeMeBThl, HX THNbI

Ipu3naku, xapaKTepUCTHKK Ksasunonnoponubie CTPYKTYpHO-neTpororuueckde 6noxu (CI1B-1) # 3ouu ociabaedna (CM13-1) I ponra

| It 11 v \ VI Vil

PernoHasbHo o JIOKaJbHO MpaMopH, KBapuUHUTHl, KBapuNTO-nec- ITapa-rHefichl, MHIMaTHTHL M KPHCTAJUIHYECKHE CJAAHHb! OuvniTe, Kap6olaTHO IVIHHHCTHE i

MeTaMOp(H30BaHHbIe 0CAJ0Y-| YaHHKH, CKapHL, POTOBHKH, KplC1alj- KBapUHTOBbIE, KBapleBO-CEPHLHTOBLIE, CJHIOJIAHBIE, (Kap- FIHHUCTBIE CJIaHIbE

Hele (napa) mopoist JHUeCKHe CJAaHILBL HOBbi€, POFOBHKOBble, KPEMHHCTBHIE H IP

Peruonanpno W J0KaJbuO I'panuTo rHeiichl, 3eJeHOKaMeHHbie 0 OpTo-rHEfiCH, MHIMATHTH M KPHCTaJIHYECKHe  CJIaHUbI Crnanisl  porosoo6ManKoBBIC CCpICH
MeTaMopdH3oBaHHble MarMa- | poAbl, aMHOOIHTHI, TpeiseHsl, poro KBapueBo caloasinbie, aMdubosuTOoBLIe, 3eAeHbie, antbut- THHUTOBBIE, XJIOPHTOBLIE, TaJbKOBHIEL,

THUYECKHe (OpTO) HopoAbl BiIKH, CKapHbl, OJIHBHHOBbLIE NOPOMNHI, 3MHAOTOBLIE, POroBHKOBHIE, CKApDHOBLIE, TFPaHYMITOBLIE OJIHBHHOBBHIC H AP

rpaHyAuTHl H AP

H ap

MATMATHYECKHE

[MTOPOAb!

HUnTpy3nsubie ray
GHHHbIE TIpPaHlTHI,
CHEHHTHI, IpaHo-
DHOPHTH, AHOPHTHI,
ra6GpOoHOPUTHL,
HePHAOTHTH

HuTpysnuBHLIE
noayrayGHHible
TPAHHTHI, CHEHHTH,
rpaHOAHOPHT-TIOP-
$upsl, auopur
nopgupsl, rabcpo
pHabaspl, MHKPHUTHI

HurpysusHbie pac-
CJIOCHHBIE HJH
HHBEIHPOBAHHLIE.
JKHAbBYATBHIE HIIH
paccaoediinie no-
ponsl pasHoro
coctaBa C KpH-
CTaJIM3aUHOHHOR

Hurpysusnble
IDHKOHTAKTOBbIE
KpaeBble 30HLI HH-
TPY3HH, BKJIIOYAIO-
UHe KCeHOMUTHI
BMeWAIOWH X
1opoJ, MPHKOHTAK
TOBBEIe 10BOO6paE-

MarmaTHycckhe
AHUALI H anodusbl
ficrMa ruToBble,
aninToBbie, MOp-
dupuioBLe KuUan

dddysusHbie
JaBbl JAHIApUTa,
TpaxuTa, nauuia,
anyesura, 6asanan
Ta, anabasza, Gaza-
HUTa

IKCNAO3HBHbIE
Tydonasbl W Ty-
thobpexui, rydwr,
Ty(h$uTL paznoro
XHM COC1aBa

C pasnnunon cre-
TNCHBIO LCMeHTa
UIIH 1IH KOHCO

CJOHCTOCTbIO HJIH | 30BaHHA, XHJBL H JIHAAUHH
CJIaHIEBATOCThLIO anogpuss Moul-
HocThlo >5 M
Cogepxaunne, %, B paspese 0—5 5—20 20—40 40—50 0—25 75—100
nopon ¢ Rex < 50 MIIa
OtHomenHe Rex NMPOUHBIA H (1—1,5) 1 (1—-2) :1 2-3) 1 2—4) 1 (2-5) 1 3—1) 1
cnabrix MOpoA
Baounoe cTpoeHue MaccusHoe Toncromauryaroe Cpeanenuuryatoe | Biouxoe nau Baounoe miH Cronbuatoe MM Iautyaroe,
KpynHoGa04yHoe MJIHTYaTOE TJIHT4YaTOE pas- arjomeparHoe, JINCTOBATOR,
HBEIX Pa3sMepoB MeJIKO6JI0UHOe arjomepaTHoe

ITocTreneTHYECKHE 3JIEMEHTHI
IT pona

CrpykTypHo-nerposorhueckne 3onn ocnabaenns (CI13) 11 pona

paspyliaipT Bce NOPOABI B 3aBHCHMOCTH OT KHHEMaTHYeCKHX THMNOB TpeuiHH, HX 4acTOThl H OPHEHTAUHH OTHO-
3JIeMEHTOB 3aJIeraHHs H NPOYHOCTH IopoA

Hedopmupyor H
CHTEJbHO CKAaZuaThIX CTPYKTYD,

TexTOHHYECKHE pPa3pLIBHBIR
CMELGHHR H TpEIllHbl
[—VI nopszakos

Unskenepro reooruyeckie 6aokn (MI'B) n soust (MI'3), xkeasuomwopoansie MO COCTOAHIIO H cBoOHCTBaM (IO NOA3OHAM  BJHAINHA

NpolueccoB pasrpy3KH W BuBerpuBanua — A, B, B,
CrenleHb H ray6HHA pasBHTHA B MaccHBe MPOLeECCOB Pa3rpy3KH 1l BLIBETPHBAHHS 3aBHCHT OT
a) KAHMaTHYecKHX W TeoMopQOAOTHYEeCKHX YCJOBHI,
6) remesuca MOpOA — MarMaTHYecKiie W MeTaMopdHYecKHe BHIBETPHBAIOTCS OhicTpee, ueM
B) GJIOYHOTO CTPOEHHS — Pa3BHTHe TPEIUHHOBATOCTH YCKOpsieT BHIBETPHBaHHE NOPOL,
r) ADOYHOCTH CKaJIbHRIX TOPOJ — MeHee MNpouHble pa3pywiaiorcs GwcTpee,

SK3orunepreHeTHyeckie
aneMmentsl 111 poaa B ckanb-
HBIX MAacCHBax

ocagoulbl(,




MpeapaputenbHasi KAaccHPUKALHSA 3aMOJHATENER NMOJNOCTell TPEUMH H KaDCTOBIBIX MM0/OCTeH B CKAJbHHX OCHOBAHMAX THAPOTEXHHYECKHX COODPYIKEHMi

Tabaruya 4-6

Tun 3anoauuTea
no GpHALTPALKOHEOR
NIPOYHOCTH

LlemedTBpYyoLHe NOPOAH

BopopacTeopumble, cnocofHble K XHMHYe-

TepMOHeyCcTORYH-
Bble, COCOOHLIE

HeueMesTHpYIOIlHe NOPOAN pHIXALE H CBA3HbIE

Cnoco6Hb
K TlePeMeluleHHI0

< B°‘z‘;‘:§gg‘;¥:"gf(’:‘““e CKofi B Mexauuvecko# cyddosuu K 52’)‘;’;:::“0” COOCOGHRI K MexaHHTecKOi cyddosuu B 332"‘3’(‘)”0‘37"
apaKTePHUCTHKA ycTORHBHIE OT BH3KOCTH
3anoaHMTeAR
Caabo l CHAbHO O6pasoBan HEIE Ha MecTe l [IpuBHECeHERIE H3BHE
lenernueckue rpynnu JXuan MarmaTHueckHe, JKune rupportep- | JKuiw H Brpan- XKuau u TekronHueckne | DmOBHAJTbHBE Hemosuaneusie [Anmosnansubie | Tlponiosuans- | JIenHHKoBbE U | DonoBbIe KaycroGuosuTs
3aNoJIHATEJIEN METacoOMaTHUEeCKHEe H MaJbHHE ¥ Truja- JIEHHSA THOATOreH- BKpanjeHus Hbie ¢)JI}OBHOI‘J1H-
THAPOTEepMaAJIbHbiE TOrCHHBIC HHE KpHOTeHHhe HHaJaAbHbIE

JIHToMOrHYeCKH A COCTAB

JKuabuepe MarmaTHyeckue

JKunet Kagabuuta, | JKdaw aHruappura,

YheTwit aeq H

Pasuue ¢dpak-

IlpecBa H raHHH-

lanbka, rpaBHii, NeCKH, CymecH, CYIJIHHKH, TJIHHB Pa3NAYHOro

JleccH, necku

O30KepHT, GHTYMH,

3anoJHHATENeH nopoan. PynHre H 6e3- | aparoHuTa, A0jo- | FHICA, KaMeHHOH |Jes, neMeHTH- |LHH Gpexuuil CTble MHMHepaJbl MHHEDaJIOTHYeCKOr0 ¥ IPaHYJOMETPHUYECKOrO COCTaBa, COCTONINHE | MEJKHX HedtH ( B Hedre-
PYOHBlE KHJBI, KBapue- | MuTa H Ap. Kap- COJIM H AP CHJLHO | pYlOIIM# PHIX- | TPEHHA CMe- CanpoJIHTOB: Kao- H3 [epeMelleHHbIX NPOAYKTOB BbIBETPHBAHHSA pPasHbIX THOOB — | dpakumit HOCHBIX paioHax).
Bhle H M3 APYFHX Hepa- | GOHATHHIX COeiH- | PaCTBOPHMHX JH 3aMOMHH- | LIAHHHX TOPOX | JHHHT, MOHTMOPHJ-| GOKCHTOBOTO, JIaTEPHTOBOTO H Hp., XapaKTep KOTOPHIX ONpefe- Kamennsie yrau
CTBODHMBIX B BOJE HEHHil YHCTHIX U B Boae cyandar- |rtenn Pa3Horo JOHUT H Ap, Myka | JdeTca KJAMMaTHYECKHMH YCJIOBHSMH. B apHAHOM KJHMaTe BO3- H TYMyC B PHIX-
MHHepanoB. BropHuHbie | B COYeTaHHH HHIX H FaJIOMAHBIX cocTasa KapOOHATHBIX MOXHBI BKDaIJleHHsi CHJIbHO BOAOPACTBOPHMEIX COJIeH, JBIX H CBA3HHX
XKHIIKH, 3aMOJHEHHBIE C XJOPHTOHAAMH | cosed, Liesouei nopoa. [pecsa FPYHTAX 3aNOJHH-
BOAOHEPACTBOPHMBLIMH H IXP. HEPAacTBOPH- | U LIEJOYHRIX H Ap. dpakuHH TeJaeH
MHHEpaJlaMi: XJOPHTO- MBEIMH MHHepaJiamu| 3eMesb, Berpe- IIPOAYKTOB BHI-
HAAMH, 3MHAOTOM, NaJEL- Yal0TCA B BHAE BETPHBaHHA pas-
FOPCKHTOM, OKHCJIaMH BKpamJieHH i HBIX NOpoA
XKemesa H T.IL B DRIXJHX U CBs3-
HBIX 3AaNOJIHHTEe-~
JAX
CreneHdb HEOAHOPOAHOCTH Heogroponuet B npu- MonoMHHEepadIb- JKuabhele 06paso- | Hacro Heon- CHNBHO Heon- Heonnopoaubie HecOpTHPOBaHHHE | MeHee HeORHOpORHbIe GoJee HeonHopoauu |CpasHutesbno |Heonxwopoaust
3anoJHHTeNeH KOHTAKTOBBIX 30HaX HBble, OJHODOJHK; | BaHHA, dalle HOPOAHH HOPOJHH COpPTHPOBaHHBIE OQHOPOAHK
BMeMAIOMHX NT0POJ MONHMHHEDaJibHHE, | OLHOPOAHH.
HEeOJHOPOXHEL Bxpansenus,
HEOJHOPOLHB
Baaumocssasb ¢ 30HaABHO- Bauslor Ha xapakrep 30HANBHO-GJOUHOrO CTPOEHHS CKaMbHHX | HeleMeHTHpyoUide NOPOAY pb (XJHe W CBS3HBIE 3aNOJHHTENH pPAacIpOCTPaHeHs Ha 6oJjiee 3HAYATEJbHYIO TAyGHAY B CTpyKTypHo-  Hmeercs
GNOYHHM CTpOeHHeM MacCHBOB nerposnoruyecknx sonax (CII3)  ocofesso B TeXTOHMYECKHMX, # B MeHpuledi cTemeny B Menxux Tpemmuax CII3 u Cilb
MaccuBa
B3auMocBs3b ¢ 30HOH BauAlOT Ha NPOLECCH Pa3rpyskH H BHIBETPHBAHHS Henemenrtupylomye nopoay 3am »IHHTENH paclpOCTPaHEHH IIpPeHMyINecTBeHHO B NOA3oHax A u B, B Membwefi cremenn B moasoHe B | Osoxepur u
Pa3rpyskKu H BHIBETDH- H ellle MeHblle B TOA30He I 3¢ ML BJAHSHHS IIPOLECCOB pPasrpy3KH U BEIBETPHBAHHS 6HTyKbl Brnozlso-
Hax A—T.

Banus

Hedtb ruy6xe

OrueTHBEE CBA3H ¢ GOpMaMK peabeda

B 6oprax Bausior na TsHolt cBAsM
Bsaumocssisp ¢ reomop- Buausior Ha passuTHe pefbeda [OJIHH PeK. passHTHE B 0CHOBHOM B OCHOBHOM ITox Teppacamu|B paBHHHAX B oTpHUATeNb | e Habuio- He umeercs
donornes B pycrax pex |pemseda B 60pTax LOJHH |Ha CKIOHAX W PYCJAaMH pex | npeAropHit HBIX QOPMAX | naercs
TaJdHKH peﬂbe(pa
Bsaumocea3b ¢ KIHMaTOM He nwmeercs C apupnbM kau- | C apkTHUeckHM | Bauser ra C BJIaXHBIM, He umeercs He umeercs [peumymect- |C apkriueckum | C apuanbIM He umeercs
MaTOM B JPeBHO- |H CYGapKTH- pasBsuTHe YMEPEHHBIM, BEHHO C apHA- |Ha KOHTHHEH- | KJHMATOM
CTH H B HacTOS- YeCKHM KJHMa- | pedbeda TPONHYECKHM HBIM KJIHMaTOM | Tax ¥ BBICOKO-
uiee BpeEMS TOM H Cy6TPONHYECKHM ropbsix
KJIAMATOM
Bsaumocss3b ¢ rugpo- BAHSIOT Ha THAPOreoJOTHUeCKHe YCJIOBUS HemeMenTnpyomue NOPOAY 3alC JHHTENH DAaclpOCTPaHEHH MHPEHMYIUECTBEHHO B 30HE a3palidM, B MeHbleli cTefleHu B 3one KoneGanui | Hwmeercs
reoJIorHe i 3epKaJja TIpyHTOBHIX BOA H €Ul 2 MeHblUe B 30HE INOCTOAHHOIO BOJOHACHIUIEHHS
BOLONDOHKHIIAEMOCTH H  (HJAbTpa- Hmeercs

Baaumocsasb ¢ Bopo-
TIPOHHII2eMOCTbIO,
RehOpMHPYEMOCTBIO H
TIPOYHOCTbIO CKAJbHHX
MacCHBOB

Bausiior Ha BOAONMPOHHLAEMOCTb, AeDOPMUPYEMOCThH CKaJbHMX
NMopoa B MacCHBe H HA CONMPOTHBJEHHE CHBHIY MO TpeLLHHAM

Cnoco6HOoCTs K cydpdOo3HH HeueMm
IIHOHHOK HEOOHOPOJHOCTH Mace
GHIBTPAHOHHOrO NOTOKA, 0cOoGe
BEHHO INOBHILAKT AedopMUpyeM(

'HTHPYIOLUHX TOPOAY 3allOHHTeseli YCHIHBAeTCs C HOBBILICHHEM
onpeneNsieTCss MECTHHIMH TIpajfHeHTaMH (HIAbTpALHH

HBa H CaMOro 3aloJIHHTeAd H
KapcT 3al0JHEeHBRl DHXJBIM MAaTepHa/JOM JHIIb YacTHYHO. CYLU.ECT-

HHO B Me€CTaxX, TAe TpPEeWHHH H

CTb CKaJIbHBIX MACCHBOB H CHJIbHO CHHXKAIOT COIPOTHBJAEHHE CHABHIY IO TpPewHHaM

H DEXHMOM




TexToHndeckne nposbreruvs ro npabom Gepery
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TexkroHnyecKkune nposbrennsns Ha apefow bepery
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Puc. 3-3. CBognast puTMOrpaMMa paspe3a KapGOHATHHIX IIOPOJ IO MOIIHOCTH NJAAcTOB B OCHOBaHHMH MiaGTHHH Mmrypu IT'9C

4 — pasppo6ieHHocTL NOPOA OYedb CBJAbHas; 2 — TO JKe CHAbHas; 3 — TO e cpefHsas; 4 — HOMepEAas TpemHHa; 5 — rpaHBNa mnayek; 6 — rPaHHUA pPHTMOB; 7 - TOJCTOCJOHUCTHIE H3BeCTHSKH (MONOMHTHI) MOMIHOCTHIO Gonee 100 cM; 8 — CDeNHEC/OHCTHE H3IBECTHAKHE
(LOMIOMHTBI) MOWMHOCTbIO 40—100 CM; 9 — TOHKOCJOUCTHle H3BeCTHSKH (LOJOMHTBI) MOUHOCTBIO MeHee 40 cm; J/—VI — HoMepa mnaueyx; 1—43 — HoMepa DPHTMOB.
O6mee npocTupahne CB 50° mnagenne Ha OB 50—70°
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