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NMPEOUCIIOBHUE

CTpPyKTypa MacCHBOB OCaIOYHbIX BYJIKQHOT€HHBIX M METAMOPGHUECKUX
NOpOJL XapaKTepusyerca GonbIMM pasHooGpasreM MOpONOruM K pasMepoB
cknafok. IoaToMy BbIABIIEHME M MH)KEHEPHO-reoJIOTHYecKas OLEHKA CKIia-
IIOK HEepegKO BBI3BIBAIOT 3HAYMTENBHBIE TPYHOHOCTH, OCOGEHHO B CJIOMKHO-
IUCTOHMPOBAHHBIX METAMOP(PHUECKHUX TOJTIIAX.

B CrpyKTYpHOH M PYOHHYHON FEONOTMM H3yuyeHHe MOPGONIOTrUM CKITaloK
H MX TMPOMCXOXICHUA BENETCA [ABHO, U 3TOH Teme OTBEIEHO MHOTO MECTa
B HayYHO#H reoJIoOrHYeCKOMH TuTeparype. B 10 ke BpeMs BOIpOCaM MHIKEHEPHO-
TEOJIOTHYECKOrO M3YUeHHMsA CKJIAZOK W KIMBaXa YOENMIOCh HEHOCTATOYHO
BHHMaHMA. JTH BOIIPOCH paccMarpuBawTcs B paGorte [12] u B HeGonbioi
cTelleHM 3arparuBaioTcs B pabortax [13, 14] u mpyroi# nmureparype mo HHxe-
HEpHO#N reoynormd. B cOBpeMeHHOH HayyHO-METOOMYECKOH NHMTepaType IO
HHXEHEPHO-TeONIOTHIECKOMY M3YUEHHI0 CKIIaflOK OTCYTCTBYET YeTKas CHCTe-
MaTH3aUMA CKJIAA¥aTeiXx ¢opM, e[MHas OOLIENPUHATAA TEPMHHOJIOTHA
M HE[OCTaTOYHO OCBEIIEHBI MHOTHE APYTHE CIOPHbIE METOOUYECKHE BOMPOCHL.
Henmoonenka NpakTHYECKOTO 3HAUCHMSA CKIIAOK, a TaKXe TeOopPeTHYEeCKHX
K METOOWYECKHX MNpoGieM MX M3YyYeHHst NOATBEPXKIAETCA OTCYTCTBHEM
CTEeLHaNbHOrO NOCOGHA 1O MHIKEHEPHO-TeONIOrHYeCKOMY H3yUeHHI0 U OleHKe
CKJIAIYaTON CTPYKTYPbI CKATBHBIX MAaCCUBOB,

B nansHo#t paboTe menaercs MONMBITKA BOCIONHUTD 3TH NMPoGeNbl ¥ pelmTh
CleflyIoIIye 3a/1ayn:

06061MTE MaTepHansl MO CKJIAAYATON CTPYKTYpe CKAIbHBIX MACCHUBOB,
HMMEIOHIME TEOPETHUeCKOe M NMPAKTHYECKOe 3HaueHHe /IS THIPOTEXHMYECKOTO
CTPOMTENbCTBA, OOparuB ocofoe BHMMAHME Ha (DaKTOphbI, KOTOpBIE Cyille-
CTBEHHO BIMAIT Ha MHXKCHEPHO-TEOJIOTHUECKHUE CBOMCTBA MacCHBa, a TaKkKe
HAa Te BOMpPOCHI, KOTOPbIE HEAOCTATOYHO OCBENIEHBI WIM O KOTOPBIM HMe-
J0TCS MPOTHBOPEYNBBIE BBICKA3BIBAHUA B HAYUHO-METOIUYECKOMN JTUTEpAType;

YTOYHHUTh TEPMUHOJIOTHIO, IJIPUMEHSEMYI0 IIpH HHXEHEepPHO-TeONOrH-
YeCKOM M3yUYeHMH CKIIaIOK B CKaIbHBIX MacCUBAaX;

PACKPBITh HHKEHEPHO-TeONIOTHYECKOe 3HAUEHHE CKIAJIOK M MEXaHU3M
MX BIMSAHUA Ha CBOMCTBA MacCHBa, aKUEHTHPY# BHUMaHHe Ha oumbkax
M MpocYeTax, KOTOpbIe MOTYT ObIThb JONMYINEHHI NPH THOPOTEXHUUECKOM
CTPOHUTENTbCTBE H3-32 C1a00ro WIM HECBOEBPEMEHHOTO M3YYeHUs CKIamyaToi
CTPYKTYpPbl MacCHBa;

ONHUCATh OCHOBHBIE OCOOEHHOCTH (OPMHPOBAHUA CKIIANYaTOH CTPYyKTY-
per, npobnemMpl TeHeTHYeCKOH ITaccHHMKAUMM CKJIAOK, B3aHMOCBA3HM
C [APYrMMHM CIPYKTYpHHIMH ¢(aKTOpamH, HCIOJIb30BaHHE TreoMopdonoru-
YeCKHMX MpPH3HAKOB [UIA M3YUEHNA MCTOpHH (HOPMHPOBAHMA CKIIaAYaTOCTH;

06001UTs OTBIT HHXKEHEPHO-reoNOrHUYecKOro M3yYeHHs CKIIaIoK, OTMe-
THB OCHOBHbIE HpOGIEMbI M HEJOCTaTKM CyILEeCTBYIOWIEH METOIMKH; [aTh
PEKOMEHIANMH [0 METOJaM M3YUYeHHs M MHXKEHePHO-TeOJIOrHYECKON OLECHKE
CKJIA4aTOM CTPYKTYPBI MacCHBa;

0606LIMTS OMBIT ¥ JaTh PEKOMEHHALMH N0 YUeTy CKIIaIYaToi CTPYKTyphl
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MacCHBa NpH 0GOCHOBAaHHM OCHOBHBIX TPOEKTHBIX pellleHuil: BhIOOpE CTBOpaA
TUIOTHHBI, KOHCTPYKLMH H Pa3MepOB COOPYIKeHH, IyGHHBI CheMa OCnatiIeH-
HBIX TOPOJ, MEPONIPUATHI 10 YKPEIUTEHHI0 CKalIbHBIX OCHOBaHWH, ocCiabiieH-
HBIX CTPYKTYPHbIMH e eKTaMH;

06oO1HMTE MaTepHarn 1O CBA3aHHOMY CO CKJIa[KaMH KJIMBaXy, ocoGeH-
HOCTAM ero ¢GbopMHpOBAHMA M BIHAHHA HA HHXEHEPHO-TEOTIOTHYECKHE CBOIi-
CTBAa CK&IBHOIO MACCHBa, a TAKXe 10 METOJIaM €ro U3yUeHHMs; HaTh MeTOIH-
YECKHE PEKOMEHIIAUHH 110 WHXXEHePHO-TeONOrHIeCKOMY H3YUCHHI0 KIIMBAXKA.



1. OBWVE CBEINEHUA
0O CKJIATYATON CTPYKTYPE CKAJIBHOI'O MACCHUBA

1. OCHOBHBIE TIIOHATHUSA

CxafikaMy TNacTOB TOPHBIX HOPOJ MOJKHO Ha3biBaTh imoGpie M3ruObt
IUIOCKOCTHBIX CTPYKTYPHBIX 3II€MEHTOB MAaCCHBa, HO OOBITHO IIOJ HMMH
MOHPa3yMeBaloT JIMIIp U3rUObI CJIOMCTOCTH B OCALOYHBIX, BYNKAHOTGHHBIX
n meramopbmyeckux Tommax. Cnemyer HOOYEPKHYTh BaXKHOCTh YeTKOTO
Pa3MYHA HOHATHH: CTPYKTYpHbIe (OpMBI (KOHKPETHBIC CIHHUYHbIC CKIIaN:
KM) U CKJIauaTaf CIPYKTypa MaccuBa (COBOKYIHOCTh M B3aMMOOTHOINEHU S
BCEX CKJIAIOK pPasHOTO NOpANKa Ha aHHOM YUaCTKe 3eMHOK Kopsi). Yro-
TpebieHne TepMMHa ~CKIIaAyaTas CTPYKTypa” MO OTHOLUCHHMIO K EXMHHYHOMN
CKITajiKe He PeKOMEHIYEeICs, XOTA 3TO HEepelKo BCTPEYaeTcs B JIHTeparype,
0coGeHHO TTOCBALICHHON HehTAHOM reoIorum.

Hsyuyenue cxnafgox ¥ paspaboTka WX KIIacCHPUKAUNK 3aTPYAHAITCH
GonbLIMM MNPHPORHBIM pa3HooOpa3WeM HX pa3mepos, dopmsr (puc. 1),
BHYTpEeHHeH CTPYKTYpbI, YCIOBHA 3aneranyus ¥ B3auMooTHoneHHit. OcHOB-
Hbie MOpGOIOrMUecKye THIIBI CKJIAfOK mpuBereHs! B Tabn. 1. OnwmcaHue
CKJIAIOK OCHOXHAETCA TaKoke HaNMudeM KOMOWHHpPOBAaHHBIX WM Mepe-
XOOHbIX (OPM MeXHZY HHMYM H APYrMMH CTpyKTypamu. K nepexomHbIM
dbopmaM MexIy CKIagKaMH M TEKTOHHYECKMMH pPa3pbIBHBIMH Hapylie-
HUSIMK MOXHO OTHECTH: pa3opBaHHbIe GIIEKCYpHI WIN TEKTOHHYECKHE Hapy-
HmeHuss ¢ GonbUIMM M3ruGom GOXOBBIX TIOPOA, rAe aMIDIMTYHA CMELIeHUA
BCJIEACTBHE M3rHba COM3MepHMa C aMIDIMTYAOH N0 pa3peiBy; CKIaguyaThic
MOKPOBHI THIIA IMIaphAKeH, 0CoGEHHO XapaKTepHble i ANBIMICKON CKIiaf-
yatoil cHcTeMbl. PasopBanHsble driexcypsl HabnogaMch HA YYaCTKAX IUIOTHH
Kapu6a (3umbabee), Bysanr (®panumun), Kacce6 (Tymuc), Pasa (Mpax).

Tlepexonusie GOPMEI MEXIY CKITaKaM¥l H HHBEK TUBHBIMU CTPYKTYPaMH
BKJIIOYaOT B cefs guanupoBsie ¢Gopmbl M mrurmatuTbhl. Popmamiu, couera-
OIMMH CKJIAIKH H CHIaHLIEBaTOCTb, ABIAIOTCA CKITAAKH CKAIBIBAHHA, B KO-
TOPBIX IUTACTHYECKOE TEYeHHE TOPHEBIX NMOPOM NMPH AETANBHOM PaCCMOTPEHHH
MpefCTaBiAeTCA GecKOHeYHO OOJIBLIMM KOJIMYECTBOM OYEHb MANIBIX CMe-
LIERM# 110 MENKAM ONu3NaparienbHbIM TPELHHAM.

InasasiME  MOPOJIOrMYECKHMY THIIAMM CKNAJOK MBJIAIOTCA aHTH-
KIIMHAIY, CHHKIMHAIA W duiekcyphl. AHTHU K HHANb — 3T0 CKIafKa,
B fIpe KOTOpo#l Haxosarca OCojee Kpesuume cnou. O6Gwmro oHa oGpaiuena
W3rnboM BBepx, M CIOM NAfaloT OT Hero B 06e cTOpoHB. CHH KT HHAN b —
9T0 CKIafiKa, B AOpe KOTOpo#l Haxonarca Gomee Monojbie TUIACTHI, YEM Ha
KpbubaX. OGHUHO OHa ofpanieHa M3rubOM BHHM3, ¥ IDTACTBI Ha KPbUIbAX
MafaT HaecTpeuy Apyr Apyry. IlosToMy [is BLIOSTICHHA aHTHKIUHAneH
M CHHKJIMHanell HeoOGXOmUMBI AanHbie 00 OTHOCMTENHHOM BO3pacTe COEB.
TIpy OTCYTCTBMM 3TMX [AHHBIX IPUXOJHUTCA TPUMEHATH TEPMUHBI aHTH(OpPM-
Heie ¥ cuHbOpMHbIe cknanku. PN e K ¢y pa NpencraBiseT coboi crynene-
o6pa3Hpii M3T406 CIOEB, COCTOAWMI M3 ABYX OTHOCHTENBHO IUHHEIX Na-
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Puc. 1. Mopgonorniyeckue THILI CKIIAIOK:
a — aHTHIOIMHANG; 6 — CHHKIHHAIL; 6 — CYHEy4YHas (xopobuaras); 2 — H3OKIHHANE
Has; O — BeepooOpa3Had; e — NpAManA; w — HAKIIOHHAN; 3 — Jiexauas

PATTENbHBIX M YACTO NOJIOTO3AIEraloiMX KpPbUIBEB, COMKHYTBIX KOPOTKHM,
OOBIUHO KPYTONa#aloUIMM COCTHHUTENBHBIM KpbuUloM. HlupuHoit dmexcypb
Ha3bIBAJOT LUMPHHY 30HEI IUTHKATHBHOH NMedopMauuu, U3MEPEHHOIH B BepTu-
KaTbHOM NPOEKIUN HAa TOPM3OHTAIBHYI0 INIOCKOCTh. B reHeTHYecKOM OTHO-
meHny prnexcypa Gnuska k cGpocy Wik B36poCy M OTIHMYAETCA OT HUX OTCYT-
CTBHEM HApYyILeHHs CIUIOIMHOCTH cIoeB. YacTo BCTpEvaroIcs mepexoHbie
dopMul — pasoppausbie duIeKCyphbl, COUCTaIviLHE (ICKCYPHYI0 CKIIANKY
C pa3sphIBHBIM HapylieHHeM. B coemMHMTENILHOM KpbDle OIEKCypsl CIOH
yacro OBIBAIOT PACTAHYTHI, IIOITOMY MONIHOCTh MX YMEHbIIEHa, H MOPOMBI
OOBIHO XapaKTePH3YIOTCA NMOBBIISHHON TPeITHHOBATOCTBIO {puC. 2) .

Tabauya 1
OcHoBHbIe MOP(OJIOrHYECKHE THIIbI CKNIZA0K

Mopdonoruue-
cxuit daxrop

Tyvnbl CKIAROK

Mopdornoruve-
cxumit hakTop

Tune! cKIagox

AHTHKIHHATH

OcHoOBHas reo- Hakion ocesoit  Ilpsamasn
MEeTpHYeCKaT CuHknMHaTH MOBEPXHOCTH Haxnonnan
dopma ®nexcypa CKITaoKH OnpokuHyTast
OTHoOLIEHHE Junettnas (> 10) TTexauas
InuHel K unipuHe  Bpaxuciranka IepenepuyTan
CKIIAN KK (10-3) Moimsocts ¢ioep IMapautenbrbie (KOH-
Kynon (< 3) B Pa3HYHBIX 1e- HEHTpHYECKHE)
®opma 3aMKa HopMmansHast ocrpafl  MeHTaxX CKIIaKHK ITonoGHste
U XphllbeB Hano-  HopMansHag oxpyr- TlucrapMoHnyHbIe
TEpevHOM CeUeHHM  Jias 3aneranue JloxanpHble (TIpH-
CKIaAKHA W3oxmHaneHas HOBEPXHOCTHEIE,
BeepooGpasnan ry6UHHEIC, BHY T-
KopoGuaras pudopMaUHOHHbIE,
T'peGHeBumHas pUpasioMHble, Ipy-
KOHTAKTOBEIE)



Puc. 2. Tumbl dekcyp: Puc. 3. CrpykTypHble 3JIeMEHTHI

1 — nonytHasd; 2 — Bcrpew CKITANIKH:

Hag; 3 - CTPYKTYpHas; 1 — sappo; 2 — xpeUIo; 3 — 3aMOK;
4 — pazopBaHHaA 4 —~ ocepasd INIOCKOCTh; S — WIAPHHP

OCHOBHBIMYM 3IEMEHTAMH CKJIANOK ABJIAIOTCA MX KPbUIbs, 3aMKH, OCH,
IIapHHPbI U OceBble mWiockocT# (puc.3). OGpamaer Ha ce6a BHUMaHMe
HEOAMHAKOBOE NOHMMAaHUE TepMHUHA ~OCh CKaIKu’, B mpakTHKe W3BICKAHW
H B TEONIOrHYECKO# JIMTepaType MOXHO BCTPETUTDb NATH PazNTUYHBIX TOMKO-
BaHHK#M 3TOr0 TepPMHHA:

1) mepeceueHre OCEBON IDIOCKOCTH CKJIaJK¥ C TOPH3OHTATBHOH IUIOC-
xocteio [2];

2) mepeceyeHMe OCEBOM IIOCKOCTH CKJIa@KH C TOBEPXHOCTHIO 3EMIIM
(Teonornuecxuii cnosaps, 1955 r.) ;

3) mepeceueHue OCEBOM IIOCKOCTH CKNaOKH C TOPH3OHTANBHOR WIH
BEPTHKANIPHOM [DIOCKOCTbI0 WIM NOBepxHocrsio 3emmu  (Teonormueckuit
coBaps, 1973 r.);

4) nmepeceyeHHe OCEBOM INIOCKOCTH CKIAIKH C TOBEPXHOCTBIO IUIACTA,
WM JIHHUA, COeAMHAIOIIAs BCe TOYKHM Hepernda crnoes B 3amke [14], 1. €. cu-
HOHUM ILapHHUpa CKIIaJKH;

5) mpoeKIus LIapHUpA CKIIAKH Ha MOBEPXHOCTb 3eMitu [9].

C mpakTuueckoil TOUKH 3peHUsl yOoGHee paccMaTpmBarh O Ch CKJIa -
KK KK JIMHMIO IlepeCeueHHUsl OCeBOM INIOCKOCTH CKJIAAKH C KapTHPYeMoil
MOBEPXHOCTBI0, MM IUIOCKOCTHI0 TeOJIOTHYECKOro pa3pesa. 310 Haubonee
GIM3KO0 K ONpeAeneHulo, JaHEoMy B I'eonorunueckom cnosape 1973 r.

Tepmun WapHUp CKIaOKH” TOXKe TPAKTYETCA MHO-pa3HOMY: JIHHMSMA
MepeceyeHnsi 0CeBOM IUIOCKOCTH € MOBEPXHOCTbIO Cliod; JIMHMA, T¢ nepe-
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Puc. 4. CnoxHoe pasMellieHHe aHTHKIMHANBHBIX CKIafgoK (mo B. B. BpoHrylneesy) :
I — rypuelickuit spyc; 2 — QameHbCKuN ApyC; 3 ~— OCH AHTHITHHANEHLIX CKIATIOK;
4 — pa3peIBHbIE HapyLIEHHS

CeKAKNTCA MBICIIEHHO HPOROJDKEHHbIe IDIOCKOCTH KphutbeB |14]. Pexomen-
Ayercs yHoTpeGNATh MepBoe OnpeneeHre KaK Hauboee pacnpoCTpaHeHHoe.
TloraTHe “0Ch CKIAAKHK” HEJIb3A 3aMEHATH MOHATHEM “IHAPHHD”™ M COBEpIUEH-
HO HENpaBWIBHEI BBIPEKEGHHsA THIA ~OCh CKIANKH norpyxaerca”. IInoc-
KO CTbh, MPOXONALIAS Uepe3 IApHHPh! HOCIENOBATENBHBIX CIOEB, Ha 3 B -
BaeTcda ocesnoi VurepecHo ormeruTs, UTO0 OHAa MOXET OTCYTCTBOBATDH
B MOCATHHOH KOHHEHTPHUECKOW CKJIagKe, NPHCYICTBOBATh B HABOHHOM
KONMMYECTBEe B CYHAYYHOH CKIIaMiKe WIM pa3psIBaThCs CO CMeEIIEHHEM B CIyvae
YIJIOBOTO HECOFIIACHH.

Cxnagxm penko BCTpedYaroTcA B BHAE H3ONMPOBAHHBIX ONMHOUHBIX
dopM ¥ 0OpIHO O6pa3ynT pasnuyHbie UX coveraHus. OGOOIEeHHe NaHHBIX
0 B32¥MHOM DasMELICHHHU CKITAIOK NOKAa3bIBaeT, YTO HOBONLHO YacTO B Mac-
cuBax HaOopgeTca Onu3napauiespias O pUEHTHPOBKA Oce# cknagok. Takue
cyGnapaienbHsie NHHEHHbIE CIUIANIKHM NPOCHIENKMBAIOTCA B palOHaX ruapo-
yanos KacceG, Hoxan (Mpax) u mp. B ocHOBaHWM ACyaHCKOH IUIOTHHBI
(Eruner) HaGmiomaercs Gnu3napamieNnsHoe 3alieraHMe MHOTOYMCIEHHBIX

Puc. 5. PaanuuHasg opueHTHPOBKA
CHHKIIHHANBHBIX CKnanox (asp-
MYTHI OPOCTHpaHMs ocelf) pad-
HOTO NOpAIKa B palioHe apoyHo#
mroTHHLI Kacce6:
1 — mnepsoro mopaaka — 40°;
2 — BTOporo mopsaxa — 60°;
3 — Tperbero mopspxa — 310°




Puc. 6. Cxema y4acTKa mioTrHbl llepdac ¢ mepneHIUKyNsPHEIM PacmonioXKeHueM ocel
cxnapok (mo H. H. Macnosy):
1 — och aHNTMKJIMHATIH; 2 — Pa3spBIBHOE HapyllleHue; 3 — OCh CHHKIMHANH; 4 — IWIOTHHA;
S5 — BOROXpaHWIKIUE

¢dnexcyp BTOporo nopsgka. BerpevaloTest cnyuan u Goyee CII0XKHOTO 3ane-
ranus cknagox (puc.4). Ha yuacrke apouHoit mroruuni Kacceb cknapku
TpeX NOpPAAKOB OPHEHTHPOBaHbI Mo-pasHomy (puc.S5). Hamo taxxe ywn-
TBIBATh BO3MOXHOCTh HAJTOXEHUA Pa3sHOOPMEHTHPOBAHHBIX (HOPM PasIUYHBIX
3TaNoB cknanxoobpazoBanusa. Ilpuuem Takoe HarmoXeHWe pa3HOBpPEMEHHBIX
CKIIaJIOK MOXHO HaGio/IaTh He TOJIBKO B JPeBHUX METaMOpOUUECKHX KOMIF
mexcax, Ho u B GoJiee MONIOIBIX WIBNMICKUX CKIaguareix obnacrsax. Hanpu-
Mep, B ocHoBaHMM WioTHHbl WMlepdac (AnXup) BHUBIIEHO UepeceyeHHe
B3aMMHO NePHEHOUKYNAPHbIX CKIafoK (puc. 6).

2. UHKEHEPHO-TEGJIOTUYECKOE 3HAYEHUE
CKIIAMATON CTPYKTYPHI

Cxnapuaras CIpyKTypa OOBIYHO OIIpefielsieT IeoJIOTHYECKOe CTPOeHMe
CJIOMCTBIX TONIM W B COYEFAHWM C HPYTHMH CYPYKTYDHbIMH daKTopamMu
BIUAET Ha MHXCHEPHO-TCOJIOTHYCCKHE YCIIOBUA CTPOHTEIBCTBA THAPOTCXHU-
YeckHX coopyxeHuii. Hanpumep, CKIafKH MOTYT ONpeReNsTh 3aJ1eraHue
TAKHX CTPYKTYPHBIX GOpM, KK HAIUIACTOBAHHE, TEKTOHUUECKHE HAaPYILIeHUs,
CHCTEMBI MENKOH TPELHHOBATOCTH, CIIAHIEBATOCT M MHBEKTUBHBIE Tena.

U3 565 npoaHanu3MpOBaHHBIX CNYYaeB CYIIECTBEHHOrO BIIMAHHA pa3-
JIHYHBIX CTPYKTYPHBIX (GAaKTOPOB Ha WMH)KEHEPHO-TEOJIOTHYECKHE CBOWCIBA
CKaTbHBIX OCHOBaHMIl TUAPOTEXHMYECKHUX COOPYXKeHUH 5% mnpuxoamTICs
Ha CIyyau BIHAHUA cknapok. Ilpuuem B 21% wu3-3a HeCBOEBPEMEHHOFO
yuyeTa CKIIaYaTOA CTPYKTYpbl BO BpPEMS CTpPOUTENBCTBAa TNOTpeGoBancs
NepPeCMOTP TEPBOHAYANBHBIX MPOCKTHBIX pellleHuil. B MHOKeHepHO-reonoru-
YecKO# nuTepaType OTMeuaercsd, 4ro HauGoiblllee BIUAHUE CKNAIKHU OKa3bl-
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BAJOT HA TPOYHOCTh OCHOBAHMH U UX aHu3zoTponuio (30% cnyyaeB) Ha THApPO-
reonornueckue ycrosua (30%) u pedopmaumoHHble CBOMCTBA MACCHBA
(20%) . KpoMme TOro, CKJIa[{Ki BIHAIOT HA yCTORUNBOCTD PUPOTHBIX CKIIOHOB
M CTPOMTENIBHBIX OTKOCOB, Ha 3PO3HOHHYI0 IMpPOYHOCTh MAacCHBA, YCIOBUA
MPOXOOKH H YCTOMYMBOCTh CBOOOB TOL3¢MHBIX BhipaboTok. (nenyer oTme-
THTb, YTO IIPHBELEHHO€ COOTHOILEHWE ABAASTCA BEChMa npHOTHXKEHHBIM
¥ Jaer JIMHIb obulee npecTaBieHye 06 HHKEHEPHO-TEOTOTHYECKOM 3HAUEHHH
CKJIafoK.

CxuayaThie CTPYKTYpPbI OKashiBalOT TaKXKe BIIMSHME Ha HaNpsKeHHOe
COCTOSIHKE MAacCHBa M Ha JK30TeHHbIe Ipolecchl. Bee 3To menaer ckiajuaThie
CTPYKTYpbI BaKHBIM MH)KEHEPHO-TEKTOHUYECKUM (DaKTOpoM, KOTOPHIH
HeoOXOAMMO YYMTHIBaTh NMpH BbIGOpE CTBOpa, a TaKXKe THMAa U pa3sMepoB
COOPYIKEHHUil, ONpeHeNneHnY YCTOHUMBOCTH MpPHPOOHBIX CKIIOHOB, OTKOCOB
KOTNOBaHOB H ITOJA3EMHBIX BbIpaboTOK.

Bnuasue cknagox Ha MPOYHOCTHbIE M MEXaHMYECKHE CBOMCTBA MacCHBa,
NpUMepbl KOTOPOTO NMpUBeHeHb! B TaGil. 2, IPOSABIACTCA B MPHYPOYCHHOCTH
ocnatneHHbIX TPEWMHOBATBIX 30H K CBOAAM aHTUKIHHaNe#l win Boobiue
K pe3kMM M3ru6aM KOMIETEHTHBIX CIO€B M K OTAGIBHBIM JIOKANBHBIM
cknafxam, Cknaguarbie CTPYKTYPHI ONpenensioT 3aleraHue MpPOYHBIX WIH
cnabbix MayeK W CroeB FOPHBIX MOpPOO H OGBIYHO YBENHUMBAT HEOAHOPOL:
HOCTh OCHOBaHMil. Tlpy ITOM cTeneHbp H3MEHYMBOCTH COCTaBa OCaOUHBIX
nopof o6pMHO Gonblile TOMEPeK, YeM BONb NPOCTHPaHHA CKJIANUaTOCTH.
KoncenumenrtanuoHHbte cknanku (06pa3oBaBiliec OTHOBPEMEHHO C OTIIO-
XEHHeM OCaIkOB) MOTYT BITMATh Ha (auManpHBIi COCTaB nOpos, Cylie-
CTBEHHO M3MEHAA WX MeXaHuyecKue CBoicrBa (mwiotuHa Tabka B Cupun).
Cxnapky TakKe KOHTPONMPYIOT OPHEHTHPOBKY CHUCTEM CEKYIUMX TpELHH,
KOTOpas, B CBOK oOuepelb, BJIMAET Ha YCTOHYHBOCTh OTKOCOB {THApPOY3NIBI
Hoppuc, CllA; Beuu-Bapens, Amxup; Ocrun, CHIA; Tloureseit, Uranus;
Hpune Ompma, Anxup) yCrofuMBOCTh GETOHHBIX COOPYXXEHHWiT Ha COBWT,
AIpOYHOCTh HPMMBIKaHH#A apoudbix miotHH (Xa#Boccw, CHIA; Canume,
Wcnauns) H ycTONUMBOCTD MOA3EMHBIX BIPaGOTOK.

TlpuMepoM BIHAHMA CKAAQYaTOH CIPYKTYpBHI Ha CBOWCTBA Marepuaiia
HOPpOJ ABNAKTCA NECYUAHNKHU B TyBUHCKOM nporuGe. ITo ganubim I'. A. T'onogn-
KoBcKkoit (1968 r.), noBbIIEHHAA NPOYHOCTH IOPCKUX NMECYAHMKOB MO CPaB-
HEHHI0 C [EBOHCKMMH, HMEIOIIMMM aHANIOTUYHBIH COCTaB, OOBACHAETCSH
BJIMSHHEM ME3030HCKOTO CiJiafkoo6pa3oBanus. C yBelMyeHHEM HHTECHCHB-
HOCTH CKJIa[IYaTOCTH CBA33HO B OCHOBHOM H oO6lice NOBBIILIEHHE TPOYHOCTH
TIO PO HIKHHUX CTPYKTYPHBIX 3TaXkedl 10 CPabHEHUI0 C BEPXHUMIL

Tfonesbie reodmsuvecKkHe MCCIICIOBAHUA HANMPAKEHHOTO COCTOAHUSA
6appeMCKHX H3BECTHSIKOB B KalapcKoM KOpoOYaToif aHTHK/IHHAIMM B pailoHe
Wpranaiickoit T'IC (CCCP) noxasanu, 4rto CKJapyaTaf CTPyKTYpa BauseT
Hd aHM3OTpPOINHI0 YNpPYTHX CBOHCTB MarepHana mopofd. B oGpasuax nopopsl,
0TOOpaHHBIX B CBOAE CKIIAAKH, NMPOABIAEICA CXKATHE, 3 HA KPBUIBAX Npeod
JIaaeT pacTsiKeHHe, YT0 MOXKET PacCMATPHBATHCA KAK PEe3yNbTaT OCTATOUHBIX
TEKTOHMYECKHNX HAMPAXKECHUMA.
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I'lplmepu BJIMAHHA CKJIAJOK HA MEXaAHHYECKHE CBOKCTB2 MacCHBa

Tabauya 2

TeoTexTOHN-

vnpoysen, decKoe Toponsr CTpykrypa Brvsanue Ha HHIKeHEPHO- TNpoexTHbIe pemenus
CTpaHa reonoruyYecKHe ycnoeua
TOJIOXKeHne
Kapu6a, Hoxem6puit-  I'Heitcsr, B npasoGepexHoM npu- DOrnexcypa xapaKTepH3y- YxpeiieHue NpUMbIKaHUA
3um6abBe [S| ckuif Cka¥a- KBapLUUTHI  MbIKAHWY apKH HeGONMBIIAA  eTCA MHTEHCHBHEIM BhIBETpH- GeTOHHBIMU KOHTpdopcamu
THIH KOMIDIEKC pasopBaHHad (nexcypa BaHHEM U HH3KUM MOYJeM
nedopmaiun
I'pu6, An- Anermiicku#t  Ilecuanu- AHTHKNUHAIBHAA CKITaf- HeGnaronpusaTtHasa opueH- YCTpoRcTBO 3aaHKepeHHOM
xHp [11] CKJIa[4aThI# KH, Meprerin Ka He Gu11a 0BHapyxeHa nph THPOBKa CN10€B (HAKIIOH B ITTUTEI B OCHOB 2HUHM ITTIOTUHEI,
KOMIDIEKC M3BICKAHUAX, T03TOMY 2/3  Husxmit Gbed mofl yriom a Takxe [ipeHaxa, CBait ¥ nop-
TUIOTHHEI Pa3SMEILAIOTCH He  12°) cHHXaeT yCTOMYMBOCTE NOPHBIX COODYXKEHMHE Ha Ka-
Ha MecYaH}Kax, a Ha Mepre-  MNOTHHBI Ha CHBUT, IBUIaCh Hajle
nAX; aHTUKIHHAIb Ofpeie- NpUUMHON 06pa3oBaHMUs
JIANIA TAK)Ke HeOaronpua™  omoj3HA 0GEEMOM B He-
HYIO OPHEHTHPOBKY CIIOHC  CKOJIBKO COTEH THICHAY KyOu-
TOCTH YEeCKHMX METpOB Ha 0TKOCE
BOOCOPOCHOTO KaHana
Kactuiion, To xe Ussecr- B npaBoGepexHoM npn- HHTeHCHBHAS TpELMHO- YKpemTenbLHasn LeMeHTa-
®panuus [5) HAKA MBIKaHHH 3aJIeraeT LapHHD- BaTOCTb CHUXKAeT yCTORUW  HMA, YCTPOHCTBO GETOHHBIX

Has 30HA aHTH KIIMHAH,
XapaKTepH3YIOILAACA NOBbE
IHeHHOH TPEIMHOBATOCThIO
H GONBIIMM PacKphITHEM
TpeLmH

BOCTb IPMMBIKaHUA apOYHON
IUTOTHHBI

KOHTp(OPCOB ¢ npeaBapH-
TENIBHO HAMPAXCHHBIMH
aHKepaMu
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IIpodonxenue 1aén. 2

Tunpoysen,

CTpaHa

Brmanue Ba HHKCHEePHO-
reonoruyecKue yCcnoBus

TpoexTHBIZ pelUeHHA

Kenucend,
Gpanumsa [5]

Gepryr,
Amxup [11]

Tabka,
Cupud

T'eoTeKTOHH-
yecKoe Hoponnt CrpyxTypa
NONIOXKeHne
- H3gect- B ceonoBoit yacTy aHTH
HAKHA KNHHAMH NOPOnHl HMEIOT
GONBUIYIC TPELIBIHOBATOCTD
H pa3apobrneHtocTh
Anbrmit ckull Mecua- AHTHKITAHATIGHAL BRICTYT
CKJIaguaThli HHKH
KOMITIEKC
Inatdop- Men, po- HeGonbLias oyeHs nono-

MEHHBI)t YeXon JIOMMTBI ras aHTH KIIHHanh KoHcemy-
MEHTaUMOHHOIo Npouc

XOXKIOCHHA

CHyKeHHe IPOYHOCTHBIX
¥ fedopMaLOHHEIX CBOHCTB
MacCHBa, 3 TAKIKE ero BOJO-
ITPOHHIIAEMOCTH

Cxiiafika onpefensier no-

CO CTOPOHBI BepXxHero Gpedha n0KeHMe MATOMOIHON

(30 M) mauky NPOYHBIX
NeCcYaHWKOB, B bIGpaHHBIX

B KayecTBe OCHOBAHUR IUTO-
THHBL. TIpH H3BICKaHUAX
HENpaBUNILHO OMpedenin
¢GopMy CKITaiKH U MOJNoXe-
HHe 3Toi nauxu

Ha yuacTke aHTH KIIHHAH
GeHTOHUTOB Bl TPOCTIOoN (a-
LHATBHO 3aMENIAIOTCH Mep-
refieM, NOBBILIAA TTPOYHOCTD
MacCcHBa Ha COBUT

But6op cTBOpA, YaaneH-
HOTO OT LLIAPHUPA CKIAAKH

B npoilecce CTpOUTENLCTBA
MPUIDIOCH CABHHYTH INIOTHHY
M M30THYTH €€ OCh B COOTBET-
CTBUH C YTOUHEHHON KOH(pU-
rypanMeil KpbDla CKIagKK

Pasmeinerme I'3C, cosMme-
ILEHHO# ¢ BogocGpocom Ha
YUYacTKe CKIalKu
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Ta6auya 3

TNpuMeps1 BAMAKUA CKIAJOK Ha THAPOTreOJIOrHIeCKHE YCIIOBHA MacCHBA

Mnpoysen, L%(:x:;g};;'_ Hoponst CTpyKTypa BrnvsiHpe Ha ruOporecIOruYecKue TIpOEKTHbIE pelIeH s
cTpaHa ycnosus
KEeHUe
Oym-One- Anpmufickuit  V3BecTHAKM, CHHKIMHANG, Crurafika onpefensieT 3alneraHue Cxiamyarast CTpYKTypa
Tep3a, AJkHp  CKIaguaThblit Mepreiy K oc¥ KoTopo# BOHOYMOPHBIX CIIOEB MEpreid, fio-  crnocoGCTBOBaNa BHIGOPY
[11] nosic IIPHYPOUEHO 3pondALIee 060iTHCh HeGoNnbLIOK JIaHHOTO CTBOpA
yiuenne eMEHTAMOHHON 3aBecoit
Kenunceus, To xe MzBectHaxn  CHMHIUTMHAB Ha Cxuragka onpefenser 3ajieraHue Yyer cxnanky npu Be-
Dpanums YUacTKe BOJIOXpa- BOAOHENPOHUIaeMBIX CTOeB, 06ycnoB- Gope yuacTka cTBOpa
HUNU I JMBAKIIMX BOROYAEPIKHBAIOLIY IO
CnocoGHOCTh BOHOXPaHWMILA, He-
CMOTpA HAa HAUMMYMeE 3aKAPCTOBAHHEIX
H#3BECTHAKOB
MoHTexax, Anpruttckuit  M3BecTHAKH AHTHKIIMHANb ITpuypogeHHoOCTEL HON3EMHON pe- TosepxHOCTHAA 3aeiIKa
Hcnannsn CKI1aayaThiit KY K FpeOHIO aHTHITTHHANH, IIpd mo- TpelmH B J10%e BOJOXpaHu-
nodc NLITKE HAIOTHHTD BOOOXpaHWTHLIE  JHIIA He IPHOCTaHOBMWIA
HaGmiopanack pwisrpauus (4 m*/c)  yreuex
B NMOA3EMHYIO peKy
Kype#ickui, IMnardop- Jnabasel Mynsaoo6pas- CoBMeCTHOE BIUMSIHHE CKITaKH -
CcCccp MEHHBIH yexon Hai CKIaiKaHa M JOJIEPHTOBOIO CHIINa o6yCroBIu-
YYaCTKe OCHOBHBIX BaeT BO3HMKHOBEHHE HaIOpHOTO
coopyxeHu#t ik (mo 65 M) BOIOHOCHOTO rOpH30HTA
poysna O/ BOTIepUTaMI
Bagu-Me- Anpmiickuit  JIOJIOMUTEI, CuHxMHaIL Ha Cri1aika, KOHTPOIUPYS HOJIOdXKe- Yuer ciiaiKki IpH onpe-
dpyw, Anxup cxnaguarhii meprenu, u3- YYacTKe BOZOXpa- HUe BOOOYMOpPHOTO cJod, ofipenenuna nejiedun HITY v 06bema
[11] KOMITIEKC BECTHAKHU HHAWUIa BOIOYIEPXHBAIIYIO CIOCOGHOCTE  BOLOXpaHWIKILA
BONOXPaHUIHLIA
eHTAKKH, - Uspectnaxu HeGonsiuas K mapHUpy aHTHKITHHAIM NpUy- Coopyxetme GeToHHOM
ClIIA AHTH KIIMHANTh pOUeH KpPYNHLIA KapCTOBBIM KaHan  npoGKu ¥ DOA3eMHON apKH
Yapsak- Pancpozoit- » AHTUKIIMHAND B cBODmOBOM YacTH CKIALKY Ha- -
ckuit, CCCP CKHIt CrIIagya- GTI0AAI0TCH TPEWMHOBATOCT ¥ HH-

TBIA KGMITIEKC

TCHCHBHOC pa3BUTUEC KapCTa



Bornslioe BIMSHHE PErHOHAIBHBIX CKIIAQYaTBIX CTPYKTYp Ha ecTecTBeH-
HO-HaNpsiXeHHOEe COCTOAHME CKaJbHOTO MacCHBa NOATBEPXKAAETCH pe3yiib-
TaTaMH M3MEPEHHA HAIMPSOKEHHOCTH MOpox B 11 xenme30pyAHbIX MECTOpOXKIe-
HUAX Ypama. JTH HCCIeNOBaHMsA, NpoBefeHHble Ha ray6uxax 100—700 m,
TIOKA3aIH, YTO Ha Ypaie CymecIByeT IopH3OHTaIbHOe CyGumpoTHoe (T.e.
NepHeHAUKYNAPHOE NPOCTHPAHUIO TEOJIOTHYECKHX CTPYKTYp) CXKaTue, npe-
BbIllalomee B8 1,5-5 pa3 [aBiieHWE BBILIENEKAUMX NOPOA U SIBIIAIOIEECH,
NO-BUAUMOMY, TPOSABIIEHHEM TEKTOHHUECKHX CHII.

BiusHMe CKJIaNOK Ha rupporeonoryyeckue ycnosust (ta@i. 3) omnpene-
JISIOTCH NIPeXKIe BCEro XapaKTepoM 3ajieraHus BOJOYTODPHBIX WM BOHOMPO-
HULIAEMBIX CJIOEB M NayeK. B OOHMX ClyyasX CHHKIMHAIbHBIE CKIIAOKH
OTpenesAT BOOOYAEPKUBAIOILYIO CNOCOGHOCT BOJZOXPAHWIMILA, BIIHSAIOT
Ha BbIGOp ero HMY (®ym-Onsp-Tep3a, Banu-Medpyw, Kenuccus, Kacce6).
B mpyrux cnyyasx OnaronpusTHOe 3anieraHde BOIOYMOPHOIrO CJIOS Iipe-
rpaxkgaer nytd GUIbTpauMM M CrOCOBCTBYeT BbhIOOpPY CTBOpa IUIOTHHBL
Ha yuacrxe npoextupyemoit Mocynbckoit miotuabt Ha p. Turp (Mpak)
aHTMKJTMHANIbHAS CKJIAJIKa ONpEdeNsAeT 3aleraHHe ClIoeB TMIICa, ONMACHOCTb
PacTBOpEHMsT KOTOPBIX OKa3ajia BIMAHHE HA BBIGOD MECTOMONOXKEHHSA 3TOM
TWIOTHHBL B cHHXIMHanAX obwiuHO dopmupyloTcs Hanopusle Boabl (Kypeit-
CKHI THALPOY3€eT) ¥ apTe3UaHCKHe GACCeHHBL.

Hamnume cxmapox uHOrga cnocoGCIBYeT pasrpy3ke HalOpPHBIX BOJ,
a Takxe bopmuposanmo kapera (puc. 7). Tak, B Bacceitne p. Yepex (CCCP)
apTe3snUaHCKHe BOIbI 3aKJIOUCHBI B KapOOHATHOH TOJLE, MPHUKPBITOR BOIO-
HEMPOHHLAEMBbIMH TIMHHCTHIMH TIOPOJAMH HUIKHEMENOBOTO Bo3spacta. Onu
M3 0YaroB pasrpy3KH 3THX BOJ, MPHYPOUYEH K BBIXOAY Ha MOBEPXHOCTb Kap-
BSOHATHBIX NOpOn, B sAOpe OpaXHMAHTUKIUHAIBHOIO nomHaTusa. Ha stom
YYacTKe BbIfiBJIEHb]I ITy0oKHe cyOBepTHKAIbHbIE KAPCTOBBIC KAHAIBI C KpyIl-

s \| 006 CHNQOKU
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Puc. 7. Cxema dopmuposanun xapera B 6accefine p. Yepex Bankapckuit (o Y. C. Kpu-
BuiiKomy, 1981 r.):
I — rnuHa; 2 — u3BecTHsk; 3 — TMMHMCTHIA ciiaHel; 4 — 30Ha uHQWIETpauMK; 5 — 30Ha
TPaH3uTa; 6 — 30Ha PasTPY3KH, NPHYPOUECHHANA K AHTUKITHHANH

14



Puc. 8. CxeMa Qunbrpauuy BOIbI 10 KAPCTOBOMY KaHAIY, NPOXOOANIEMY NO OCH aHTU-
KIIMHATIH HAa YYacTKe apousoy moTuHsl MoHTtexak (no P. Tepony, 1973 r):
1 — meprenu; 2 — U3BecTHAKH; J — HanpaBieHve GUISTPAUMK; 4 — apouHas IVIOTHHA;
5 — BXOO B HOA3EMHBIN KaHaln; 6 — OCh aHTHK/MHANM; 7 — HanopHeI TYHHENb; &8 —
3nanve I'3C; 9 — OCHOBHON KapcTOBIM KaHan; [0 — BBIXON Moja3eMHoM pexn; 1/ —
VCTOYHHKH

HBIMH TIOJIOCTAMH, BOCXOOSUIMMH WUCTOYHHKAMH M IIPOBIBHBIM O3€pOM.

[lapHKpHbIe 30HBI AHTUKIIMHATIEH H3-33 NOBLILIEHHOW TPEIIMHOBATOCTH
MOTYT MMETb 3HAUHTENIBHYI0 NTPOHHIAEeMOCTh. B HeKOTOpBHIX KapOOHaTHBIX
MacCUBaX HaONIONAETCA NPUYypPOYEHHOCTh K rpebHAM KPYNMHBIX KapCTOBBIX
KaHanoB. B HuxHem Gbede mnotunsl Moutexax (Ucnanma) p. Tagyapec
YXOMMT B MON3€MHBIHl KapCTOBBIA KaHA MIHHOM okono 3,8 KM, BNagamowuii
B p. I'yagyapa Ha oTmerke, nexaiieii Ha 150 M HMXe Hauana nNOA3EMHOIl
peKH. ITOT KapCTOBbIl KaHa/l MPOXOOMT B OCHOBHOM BJONb OCEBOH YaCTH
AHTUKIJIMHAITM, CIIOXEHHOH BepXHEIOPCKUMHM H3BecTHsaKamu (puc. 8). [lpu
OOMNBbITKe 3aMOJIHUTh BOHOXpaHWIHULIC [OCHEe OKOHYAHMA CTPOMTENBCTBA
apoyHOH TUIOTHHBI BRICOTOH 74 M Hayanach GWIbTpauMsa BObI U3 BOHOXpa-
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Puc. 9. CxeMa BiiMAHUS CKIaMYaTON cTPYKTYDBl MACCHBA HA [BMKCHHE MON3CMHBLIX BOJ
(no 3. PykuHry, 1981 r.):

@ — CHHKJIMHaNb, GmaronpuaATcTByioiuas QWIBTPAUMH TMON3EMHBIX BOI B COCEAHION

RONMRY; 6 — CHHKJIMHAMD, NpelsATCTBYIOAA PUIBTPAUMK NOA3EMHBIX BOI B COCEIHION

OONHMHY; 8 — aHTMKIHMHAIb, CIOCOGCTB YIOLIAA APEHHPOBAHMIO MOI3EMHBIX BOL, HONHHOM,

NPHYpPOUCHHON K TpeBHI0O CKNAaIKy M NpeATCIBYIOWas GunbTpaui B pacHonoXeHHyo
HHYKE COCEMHIO NONIMHY

HWIKIIA B PACTONIOXKEHHYI0 NOOIU30CTH MOA3EMHYI0 PEKY B pa3Mepe 4m’fc.
HecMoTpss Ha [OMOMHMUTENbHYI0 HOBEPXHOCTHYIO 3aIEfIKY TPEIIMH B JIOXE
BOIOXPAHWIMILA, YTEYKH BOHbl He COKparvimuch. TIpuypoueHHOCTh Kapero-
NposABIIeHHH K rpebHAM aHTUKIIMHAIBHBIX CKIIAJIOK OTMEYaeTCa TaKiKe
Ha ruapoyanax Kenwtakku, Hokan u ap. Ha yyacTke mpoekTHpyeMoro ruapo-
v3na PaBa p. EB¢par nepecexaer Bal0OGPasHyI0 aHTUKIIMHANG, B sAlpe KO-
TOpOHl OGHAXAKTCS TNPOYHbIE W3BECTHAKHU CBUTHI aHa, KOTOpbie obpasyiwor
MECTHBI MOIBEM [HA peKM, HO He CKa3bIBAaWOTCA Ha YPOBHE MOMA3EMHBIX
BOA M3-33 TPELIMHOBATOCTH Y 3aKapCTOBAHHOCTH MOpON. JTH YCNIOBUA TIpH-
BeTU K OANA30RAHUW HA VYACTKE AHTUKTIWHATIY JIOKAbHOM 30HBI 0GpaTHRIX
YKITOHOB [IOI3¢MHBIX BOJI.

XapaxkrepHble NpUMeEpbl BIUAHUA CKIIANUATOCTH HA JIBHXKEHUE [0I3EM-
HBIX BOI B 3aKapCTOBAHHbIX BEPXHENaTe030HCKUX W3BECTHAKAEX NPUBOAATCA
3. Pykunrom. Ha puc.9,a cuHkauHanbe obycrmoBnuBaeT QUIbTPALHI0 NMOMI-
3€MHBIX BOJI B COCEIHIOI0 [O;IMHY 0 3THM M3BEeCTHaKaM ¢ (opMHpPOBaHHEM
KapcToBbIX KaHanoB. Ha puc. 9,6, HaoGOpoT, CHHKIIMHAIB NpPENATCTBYET
buIbTpauuM TMOI3EMHBIX BOO b COCEIHION OOJIMHY M CIOCOBCTBYET UX [ipe-
HaXy B BbILIEPACcAO:I0XKeHAYI0 DonuHy. Ha puc. 9, ¢ aHTHKIIMHaNbHAA cKnal-
Ka MNpernaTcreyer (WIbTpaM¥ B COCEIHION HMIKEPACMOJIOKEHHYIO JIOJIMHY
U OBYCMOBIMBaeT [peHaXk NON3EMHBIX BOO B HOMUHY, I[PHYPOUYECHHYIO
K rpebHI0 ckaaIkH. Bo Bcex 3TUX CNyuasx CKIJIAAKY OIIpeleNisiioT Hafpas-
neHue OITBTPALUYM U pasrpy3Ky NOA3eMHBIX BOM.

CxanuaTocTh, OMpeNenAoilas OPHEHIMPOBKY CNOEB, OKa3bIBaeT BIIM-
AHWE HA MHTEHCHBHOCTb BbIBeTpUBaHuUs. [Ipn 3T0M Ha yyacTKax c npeoGna-
OaHMEM KpYTONAafalolMX CIOEB MOMXHO OJKMOATh NPH INPOUYMX PABHbBIX
ycnousax 6Gonee rny6oKoro BLIBETPUBAHHS 1O CPABHEHHI0 C YYaCTKaMHu
¢ NMOJIOTMM 3aieraHueM Mopoa.

Bonbuioe KoCBEeHHOE HMHIXKEHEPHO-TEONIOTHYECKOE 3HAUYEHHE CKIIAOK
CBA33HO C MX BO3IEHCTBUEM Ha peilbed, KOTOPBIA, B CBOIO ouepenb, Cylue-
CTBEHHO BIIMSIET HA YCTOMYMBOCTh CKIJIOHOB M, CJIENOBaTeNbHO, Ha BbIGOD
CTBOpa 1W10THH. Tlpsimoe BIMAHUE CKITagoOK Ha penbed nposssisercs B Gop-
MHUPOBAaHHU B IipelesaXx CHHKIHHAMe paclIMpeHHit PeuHbIX JONHH B BHIE
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MeXTropHbIX KOTIOBHH, YNOOHBIX IUIA ycTpoiicrBa Bogoxpanunuil. Tak, Bo-
poxpanmnuina Kacce6, Xennccus, Bapu-Medpyut, ®ym-Onp-T'epza u MHOTHE
Ipyrue NpHypovYeHbl K CHHKIMHAIAM, OOpasyolMM NOHKXEHUA B penbede
¥ pacuiupenns monuH. Ha yvacrke npoextpyeMoil Axcradurckoi INIOTHHB

(CCCP) mectHas GpaxMaHTHKIIMHATh 00pa3syeT Cy>KEHHE [IOJMHBI, BHIGpaH-
Hoe mna creopa mwiotuHbl [7]. Jomuubl o6pasyroTcst HHOTA M TO OCEBOH
YACTH AHTHKIMHATM B Pe3yNbIaTe YCHWICHHOH 3po3HH IO Gonee TpEUIMHO-
BaTeiM H TEKTOHMYECKY HAPYIEHHBIM YYacTKaM ee TpeGHA M NMpH HATHYMH
cnabpix mopox B fAnpe ckiagku (wiotursl Oprortoxoiickas, CCCP; T'pu6,
Anxup; Manepn, Urapu, Twiaits, Uunus) .

CTBOp IWIOTHHBI YaCTO NPUYPOYMBAECTCH K YUYACTKY, II€ rOpHas peKa
Ipope3aeT y3KOe yulelbe nomnepek xpeGra-anTuxnHany (mwiorussl Jokax,
Mocynsckan, Bexme, Upak; Capcaur, CCCP). Ilpu stom ymense Moxer
06pa30BaTeCA Ha yYacTKe, ocnablieHHOM pa3phIBHBIMH HapyLICHUAMM WK
TIOKAIbHBIME CKITamkamu. Ha yvacrke mmotunst KacceG ymense mpopesaer
KPBUIO CK/IafKy BTOPOTO MOPAAKA B TOM MeCTe, Ili¢ OHO OCOXHEHO aHTH-
KJIMHATBHBIM HM3rHGOM TpeThero mnopspka (cm. puc. 5). Ipoexrtupyemas
mnotuHa Camanana Bepa (Ulpu-Jlanka) npuypoueHa K YYacTKy DOJIHHBL,
chopMHMpOBaHHOMY HO ClTa0OBBIpaXKEHHOH (rieKcype BTOPOIO IOpANKA.
PasppiBHbIE HapylUeHHA B OOOHX 3THX CIIyYasAX MOM, pyClIOM OTCYTCTBYIOT.

3HaHuMe CKIAA¥aThIX CTPYKTYP HeoGXOIMMO VISl BBLIABIICHHS MCTO-
PHKO-TEHEeTHUECKMX OCOOeHHOCTeH CKambHBIX MaccuBoB. CiulagkooGpaso-
BaHMe COCTABIIAET BAXHBIA 3Tanl (GOPMHPOBAHUA MA4CCHBA, H €r0 M3yuYeHHe
HeoOXOMMO 1Sl TIOHMMA4HMsS TeOJIOTUYECKOH HCTopuM paHoHa, OJf yCTa-
HOBIIEHHSI TOCIIHOBATENFHOCTY OGpasoBaHusa CIpykryp. Popma CKIanox
¥ HaKJIOH KPBUIbEB ABISAIOTCA KAaK Obl HHOMKATOpaMy oOIeil MHTEHCUBHOCTH
gedopmaiuyu MaccuBa. M3yvyeHne Ckamox HEOGXOMMMO Takye s MOHW-
MaHHA MEXaHH3Ma TEKTOHHYeCKHX HedOopMauuii, MEXaHM3Ma “~TeueHHA
TOPHBIX IOpO[d, KHMHETHYSCKUX M OUHAMMYECKHUX YCNOBUMA (opmMHpoBaHus
CKaNBHBIX MAcCHBOB. 3HaHHe CKJIaZYaTBIX CTPYKTYp NO3BOJIAET YTOUHMTb
TPOCTPAHCIBEHHYH0 OPHCHTHPOBKY M HEKOTOpble 3aKOHOMEPHOCTH ¢op-
MHpPOBAHUSA pasphIBHBIX CTPYKTYD.

3. HEKOTOPbIE OCOBEHHOCTH ®OPMHPOBAHUS CKIIAIOK

Mexanusm GOpMHPOBAHUA CKIIANOK CIOXHBIA ¥ AnurensHeid. Ha ¢dop-
MUpPOBaHMe CKJIAAYaTOCTH BIIMAIOT MHOTHe (aKTOphl: TEKTOHWYECKHE, FUilep-
T€HHBIE, JIMTOJIOTHYECKHE M MArmMaTtHyeckue, M3 KOTOpBIX TEKTOHHYECKHE
SIBIAIOTCH OCHOBHBIMH. B COOTBETCIBMM ¢ reOTEKTOHMUECKHMM YCIIOBMIMH
BBUIEIIAKT B2 OCHOBHBIX TEHETHMUYECKMX THMIA CKIIAMYATOCTH: TEOCHHKIIM-
H@JIBHBIA NpH GOPMHPOBAHMK KOTOpOTo OONBILOE 3HAYCHHE HUMEIH TOpu-
30HTATBHBIE TEKTOHNYECKHe (OPOTeHHUECKUe) NBUKEHHA, ¥ IU1aTdho PMEHHbIR
¢ npeobnamaHueM BEPTHKAIBHBIX TEKTOHWYECKHX [BM>keHu#A. Haubonbime
TPYIZHOCTH BhI3bIBAET NpoOiieMa OMpele/ieHHs MPOMCXCKIEHUS I'eOCHHKIIN-
HAJIBHOH JIMHEHHON CKITAmuaTOCTH., B CI0XHO JMCTONMPOBAHHBIX MAacCHBAN
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CKJlafuaTsie CIPYKTYPbl MOTYT, MO-BMAMMOMY, 00pa3zoBarbCad HE TONBLKO
MyTeM O[NHO3TANHON CJIOXHOM TreTeporeHHO# pedopManud, HO H IyTeM
MOBTOPHBIX Pa3HOOPHEHTHPOBAHHBIX IMCTOKAanmuH. Tak, ycTaHOBJIEHO, YTO
B paione ruapoysna Pym-Imne-I'ep3a ckmaguatocts dopmMupoBaliach B pe-
3ynbTaTe ABYX (Da3 OpOreHHYeCKHX IBUMNEHHH, Pa3HOPOJHBIX IO aMIUIMTYE
¥ HanpaslIeHHOCTH: IOCNEeMEIOBOA CeBEpO-BOCTOYHOrO MPOCTHPAHUA U NOCT-
MHOLIEHOBO# — IMMPOTHOH. JTO TOOTBEPKIAET BO3MOXHOCTS H3MEHCHHSA
HalpaBlieHU# TeKTOHUYECKMX CHWI B IIpoOIlecce TeOJIOrHYeCKOW HCTOpPHM
paitona [11]. BooGuue uxcno oporeHMYeCKUX (a3 MOXKET LOCTUraTh YeTbIPeX-
sty [2].

CymecrBeHHoe RBIIMsiHHEe Ha (OpMHpOBaHME CKJIAOK MOryT OKa3aTh
CTPYKTypa HaIUIACTOBAHHMA OCAJOYHBIX TOJII, JIMTOJIOTHYECKHIt COCTaB,
CBOMCTBA M MOWMOCTh OTnOxeHnd. WsBecrHo, Hampumep, YIO IIIMHMCTBIE
nopons! obnangaor Oornee UIMTEIIBHON M 0Olee BBIPaXKEHHOM IUTACTHYHOCTBIO
MO CPaBHEHHI0 C APYTMMH Nopojamu. BooObile MIacTHYHOCTL H KECTKOCTh
NOpOA, ABIAITCA OTHOCHTENBHBIMU IOHATHsIMHU. Bonsiryro pons nmpu mux
ONpeeneHNH HUrpalT KOHTPAaCTHOCTh COCTaBa CJIOEB W CBOWCTBa mpeobna-
parmnx ropop. Tak, nmpu GopMHPOBaHHH CKIIAIOK B M3BECTHAKAX ¢ MOM-
YYHEHHBIMY MHHHCTBIMA NPOCIOAMH TIIMHBI NIEPEPacNpenensiorcs ¥ Mpu-
criocaBnuBalOICA K H3rubaM ClOEB HM3BECTHAKA, a B ITIMHUCTBIX TOJINAX
C NMOJYMHEHHBIMM CJIOSIMHM M3BECTHAKA MOCHEIHHE DPa3IaMbIBAOTCH M NpPHU-
crnocabnuBawTCcA K CKIAagyaThiM pucnokamuaM ruH. Tlo mavxeim T, J. Ax-
rupes [1], HabniomaeTcd 3aBMCHMOCTh pa3MepoB CKJIaOK OT MOLIHOCTH
K CTeNeHH IWIACTHYHOCTH OCaIOUHBIX NOpoA.

[lo BpeMEHHBIM COOTHOLIEHHAM HpOIECCOB OCAIKOHAKOIVICHHSA H CKIIaf:
K000pa3oBaHia BbIICHIANICA [ABd OCHOBHDIX BIa CKJIAGOK: BOCICEHUMEH-
TALMOHHBIE M KOHcenMMeHTauuoHHble (puc. 10). KoncemumenTanuoHHbIe
CKITaiKH, 06pasymiMecs OTHOBPEMEHHO C OCAIKOHAKOIUIEHHEM, IPUBOIAT
K YMEHBIIEHHI0 MOIMHOCTH ¥ M3MEHEHHI0 (alMaibHOTO COCTaBa OTNOXKEHHI
B CBOJE aHTHIUIMHAIH (HalpuMep, Ha YYACTKE MPOEKTHPYEMOTo THAPOy3/Ia
Pasa Ha p. EBdpar).

B HEKOTOpPBIX CNyYasX IPH CKJIaIkoOOpa30BaHHM CyIUECTBEHHOE 3Ha-
yeHHe NPUHOGPETaloT 3JK30TeHHBIE (aKTOPHl, a MMEHHO: TPaBUTALHOHHBIE
CWIBI M HaNps)KeHUA, CBA3AHHbIE C IK30TCHHBIMH I1pe0Opa3soBaHHAMH NMOPOL.
VYuactue daxtopa cumm TaxkecTh B (GOpMHMPOBAHMM CIJIaOK HE BBI3HIBAET
COMHEHMsl, OFIHAKO OTCYTCTBYET e[MHasd TOUKAa 3pCHMA Ha KPHICPHH €ro
BBIJIEJICHHA M Ha €r0 OTHOCHTENbHOE 3Hauenue. beccrniopHo, ¢ atuM daxTopom
CBA32HB! NOJBOJHBIE OHON3HM M BCTPEYAIOILMECsH YaCTO HA CKIIOHAX HpH-
MIOBEPXHOCTHBIE M3THOBI ciioeB. CHia TsXECTH, MO-BUAMMOMY, ONpeneNser
MaKCHUMTbHO BO3MOJXHBIE pa3sMepbl CKNIagoK (IIPOJIOJIBHOTO M3ru6a),
TIOCKONBKY HEOOXOIHUMBIA POCT HANPsKEHHMH IPH yBEITMYEHHH MacChl CKIIaf-
KH He MOXET NPEBBICKTS [Ipefesia POYHOCTH ro pHbIX nopox [2].

Ha yuyactkax HexoTopex rugpoysios (Xaputa u Pasa B Hpaxe, Epe-
parcknii B CCCP) ycraHoBieHbI MPOABIEHUA “THIICOBOW TEKTOHHUKW, CBA-
3aHHBIE C yBENHYeHHEM o0beMa NMOpOA Ha 67% IpH THAPATalM¥ aHTHIPHAA.
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Puc. 10. ®a3sl pa3suTHa aHTHKAMHATEHOK cxinagku (mo H. I1. Kocrenxko) :
@ — KOHCEMMMEHTAUMOHHAA; 6 — KOHIECHYHNAUMOHHAA; 8 — KOH3PO3UOHHAN

J1s1 CKMMaToK 3TOTO NMPOMCXOXICHUST XapaKTepHbI NPUYpPOYEHHOCTh K THIICO-
HOCHBIM II4YKaM W 3aTyxaHue Ha riryGuxe o6eruHo Jo 100 M. He mcximiouena
BO3MOSHOCTh 06pa30BaHUA HUCIOKANUA H 32 cueT pa3byXaHHsA HEKOTOPBIX
riud. B pallomax, NOZBeprumxcs ONeHCHEHMIO, MOXXHO MHOITIa BCTPETHTH
npossienue miamuomucnokaumii (Kanesckas I'A3C, CCCP) co CloXHBIM
COYeTaHHEM CKJIANYAThIX ¥ MHbEKTUBHBIX GOpPM.

Ha dopmupoBanne ckinagoKk MOrYT TaKXKe BIIMATh MarMaTHIeCKHeE
¥ MeTamMopduyecKue MpOLECcChl M, B YaCTHOCTH,pa3BUTHE IIyOHMHHBIX rpa-
HUTOUMHBIX ¥ THeHCOBBIX AuanupoB. OTHOCHTENHHO HEGOJBIIME CKIIAIKH
93CTO BCTPEYAIOTCA N0 KOHTAKTaM MHTPY3HBHBIX TeJI KaK pe3ynbraT BHEOpe-
HUA B YCJIOBHAX ONpeAeIeHHON IUTaCTHUHOCTH BMemaloumXx nopop. Hampu-
Mep, Ha yvyacTKe ACYaHCKOIO THOpOY3Ia B 30HE IK30KOHTaKTIa nopgupo-
BUJIHBIX KBapUEBBIX MOHUOHHTOB MOIIHOCTBIO 2—5 M HaGIIIOOAIMCE MESTKHE
CKIIa[IKH, NpOSABUBIIMECT HAUOOIee YeTKO y CaMOr0 KOHTaKTa H MOCTENEHHO
yObIBalOIIMe C YBEIHYEHHEM PAcCTOMHUA OT Hero. OcH 3THX CKIIaIOK OOBIYHO
TIApaJUIEBHBI IPOCTHPAHMIO CIIOMCTOCTH KPHCTAININYEeCKOr0 MAaccuBa. B ynbr-
paMeTaMOphHUECKHX KOMITIEKCAX CKIagKH MOTYT OOpa3’oBBIBATHCA NpPHU
CeNICKTUBHOM IUIABJIEHHM CyOCTpaTa, M B 3TOM Cliyyae OHH GynyT, mo-Bupy-
MOMY, TATOTETh K YYaCTKAM MACCHBA € MAKCHMATIBHBIM COJIEP)KAHMEM
XWIBHOTO MaTepHana MHTMAaTHTOB.

CyiecTByeT gBa OCHOBHBIX MEXaHH3Ma CKIIaKOOOpa3oBaHMA — IUIac-
THYecKoe TeueHHe u U depeHUMATBHOE CKONbXeHne (CKATBIBAHHE) IO
cucreMe ONH3NAPAIIENIBHBIX TPEUIMH, NPHYeM pasiiuyre MEXIY HHMH HUMeeT
MacmuTabHpii xapakrtep. [Io cTemeHM BIIMAHHA HAIUTaCTOBaHWA Ha GopMu
poBaHME CKIIAAKH WX MO OPMEHTUPOBKE TEKTOHWYESCKUX CHII OTHOCHTEIBHO
HAIUTaCTOBAHHUA BBLIJENAIT CKJIANKH NPOHOJIBHOTO M HONEPEYHOro M3ruba.
Hapgo oTMeTuTs, YTO TaKas THINH3ALMA OYEHb MPAKTHYHA [JIs MOJENIH POBAHMS
U3 SKBHBAIEHTHBIX MaTepHATIOB, HO HE BCerna ynobHa mis mojnesbIX Habmio-
nennit. Takum 06pa3oM, MOXHO BBIIEUTD YeTHIPE THIIA CKIIAIOK: NPOHOIIb-
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Horo u3ruba, oGpazoBaBIIMECH B pe3yibTIaTe TeUeHHs; MPOHONBHOIO H3ruba
B pe3ynbTaTe CKATbIBAaHWA; MONEPEUHOrO H3ruhHa B pe3ynbTaTe TEUEHWH
U TIOTIepeYHOTo M3ruba B pesyJipraTe CKanbiBaHuA. HTEpeCHbIE reHeTHYECKHE
knaccuuxanye ckiranok paspaboransr B. B. BenoycossiM, B. E. Xaunbim,
B. B. Bponryneessim |2, 16, 3].

B 3axiTioueHde CieyeT euie pa3 OTMETUTh PasHOOOpa3He reoIOrHYecKUX
YCOBMil, IJIMTENBHOCTh M MHOTO(AaKTOPHOCTh Npoilecca CKIIafKoo6paso-
BaHUs, YTO He MO3BONSET NOMYCTHTh ENMHBIA YHUBEPCAIBHBIA MEXaHW3M
ux oOpaszosanus. OueBHIHO, YTO BOPOC O NMPOMCXOXACHUH CKIIAOK HeNb3s
peliaTh B OTpbIBE OT OCHOBHBIX NpoGNeM reOTeKTOHHKH: (hopMHPOBaHHA
TeOCHHKITHHaNEH, mnaropM 1 T. 1.

4. OBHINE CBEIOEHHSA O KJIMBAXE U EI'O 3HAYEHHUE

i CTPYKTYpHOH TeOJIOTMM XapaKTepHO HEOJHO3HaYHOe HOHHMaHUe
TePMHHOB “KJIHBaX’ M “cnanueBarocts”. Tak, HEKOTOPbIE HCCIIEHOBATENN
[1] sxnappmaror B moHsTHE “KIMBaX TrEeHETHYECKOE CONEPXAHUE W CBA-
3BIBAIOT €r0 MCKITIOYHTEIIBHO CO CKIIagKo0Bpa3oBaHueM, Apyrue Onpenesisior
ero TOJIBKO HO MOP(OJIOTHUECKMM NpH3HAKaM. B opmmx ompermeneHusx
K KJIMBaXy OTHOCAT TOJIBKO CeKylHe CIOMCTOCTs (GOPMBI, 2 B JAPYTHX —
KaK CeKyIuue, TaK u cornacHsle ¢popmbl. Hexoropsie ucciremosarenu BooGiue
OTKa3bIBAIOICA O 3TOTO TEPMHHA, NOCKONBKY OH HE HMEET ONMpPeHeIEHHOTO
YCTaHOBMBILErOCA 3HAaUeHHs, M NPEJIaraloT €ro 3aMeHMTh TEPMHUHAMHU “’Tpe-
HIMHOBATOCTDh ", “OTHENbHOCTD” MK “cnanueBaTocts”. HeynoGerso tepmuna
PKIANBaX” 32KJINOUAETCHA €Le M B TOM, UTO OH 3aMMCTBOBAaH M3 aHITIMHACKOTO
A3bIKA, HA KOTOPOM HM O0O3HAUAIT TaK)Ke U CHaMHOCTh KPUCTALIOB. [lo-
aroMy XK. Torens [4] npemnoxaar 3aMeHHTb ero ofGIUMM HOHATHEM ~NHCTO-
BarocTh”. OOHAKO M 3TOT TEPMHMH Hey[aueH, TaK KaK BKIIIOYAET NOMHMO
KiMBaxka (B HalleM NOHMMaHHH) TAK)XKe HEIUIACTOBaHHME H IIOJIOCYATOCTH
B rHeiicax. TIpnm HMH)KEHEPHO-TeOJIOFMUECKOM H3YUYEeHUHM CTPYKTYpPhl MAacCHBa
peKOMeHAyeTCA HCTONIB30BATh TEPMHMH “KIIMBaX 1A 0003HaYeHUs Cnoco6-
HOCTH NMOPOJ, PaCKAIBIBATLCA IO CyONapayIeNbHBIM COIVDKEHHBIM TPEIMHaM
M MOBEPXHOCTAM OCNa0IeHHsA Ha TOHKHE TUTAaCTHHBI TOIIMHOMA 10 2 CM.

CnaHueBaTOCTh PacCMAaTPUBAETCH HEKOTOPBHIMH Fe0JIOraMy KaK CHHOHHM
wiusaxa (1. H. KponoTxkum), a 1ax:ke KaK BCE OPHSHTMPOBAHIbIE CTPYKTY-
pBI MeTaMOpGHUECKOro MPOUCXOKIEH!WsA, KOTOpPble NPHAAIOT MOpPORAaM MaK-
POCKON¥MYECKH BHOMMYI0 TOHKYW0 menumocts (®. Tepuep). Opnaxo Gois-
IIMHCTBO HCCIIENOBATeNiell CBA3BIBAET CNAHUEBATOCTh C OPHEHTHPOBKOMH
IUIaCTMHYATBIX MuHepatoB. B. B. Benoycos [2] nasnBaer ciaHimeBaTocThio
NpOosBJIeHNe IUIOCKOMApa/UIeNbHOR TEKCTYphl B TeX CIyyasxX, Korma mnepe-
KPHCTAIUIM3aIMsA TPUBOOUT K OGpa3OBaHMI0O KPUCTAUIOB pasMepoM Oonee
1 MM, a KiTHBaX — o 1 MMm.

Tlpu WHXKeHePHO-TeONIOFHMYeCKOM H3YYeHHH CKaJIBHOTO MacCHBa CllaH-
LeBaTOCTh IeIecOO6Pa3HO paccMaTpuBaTh KaK PasHOBHOHOCTh KIIMBAXa,
IpY KOTOPOM CIOCOGHOCTL pacKkambiBaThest OOYCIOBIIEHA INapalIeNbHBIM
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1T

IMapaMeTpsi BAMSHHEA KIMBaX2 HA AHH3ATPONHOCTS AehOPMALMOHHBIX CBOKCTE CKAJIBHBIX MMOPOX

Ta6auya 4

ITapametp
I'eorexToHMYE- 3naqenme, MIla o
Tunpoy3sen CKOe IoNo- Hopons: oﬁﬁ?:g J‘In;zg:zﬁ::bm
JKeHue HaumeroBanue e pHeHARKY-
HapaLIeNBHO APHO KT~
KIMBaXy Baxy

Konrpa, Ancmmtickaa  THeficer Moznyns gedopmany 17 000 7 000 Iosnepsie [6]

liBe#inapus cknagvaras 06-
TacTh

Bep3acka, To xe THelichl To xe 25 000 10500 » Jusk, 1968 r.
lilBettapnsa

Krnepgesn, »o» ApTHIUTUTH HpouwHoCTh Ha CxaTHe 21,5 43 Jla6opatop- [6]
AHrms HLIe

Masposo, »o» TnuHKCTHIE Monyns nedopmamsm 11 500 2 300 Ilonesnie [15]
Orocnasus CIIaHIEBI

IIoTuHa Ansrmitcxan OraHust Mopnyns pedopmaumr 14 600 6500 Honespie [15]
B Uexocnora-  ckramyaTag o6- 19 000 7200 JNa6opatop-
KM JIacTh 77 000 405 nnle

Poryuckuit, Panepo3oit- AstepornuTel  Moayns ynpyrocma 47 700 39 800 To xe ”
ccee cKu# cKIagya- 49 300 44 300

THIH KOoMITIeKC

Kypncaii- To xe ApruiiTel TIpowiocTs Ha CKaTHe 41,8 58,3 »o» »
ckuit, CCCP

Baitnazus- »om » ITpowHOCTE Ha CXRaTHE 16,7 44 »o» »
cxuit, CCCP Monysns gedopmarmd 30 000 24 400 »o»

Mognyns ynpyroct 36 000 32 000 »o»



PACITONOXNEHWEeM IUTACTUHYATBIX WIH JIMCTOBAaThIX MuuepanoB. Iipw rakom
NOHMMAHHH TCPMUHOB “KIMBaX' M “CITaHUEBATOCT” MOXKHO NPHMEHATH
obumit TepMuH “KIMBaX”’ 1A 00O3HAYCHUA 3TOTO CTPYKTYPHOro dakTopa,
XApaKTepU3YIOIEeroca crneuuduueckoit aHM30TpoNMeii M CHOCOBHOCTBIO
TOPOJ, PaCKaTbIBATECA Ha TOHKHE TUTHTKH.

KnuBaxk Hago paccMaTpUBarh KaK CaMOCTOSTENIbHbIA MHKEHEPHO-CTPYK-
TYpHbI# $aKTOp, HOCKONbKY OH IIPECTaBNAeT CODON BaXKHEHIUYI0 CTPYKTYpy
METaMOpPOUEUCKHX KOMIUIEKCOB, OKAa3bIBaeT CYINECTBEHHOE BIMAHUE HA
IPOYHOCTS, AeopMaUOHHBIe CBOHCTBA W AHW30TPOIHOCTh MAcCHBa, Xapak-
Tepu3syercs cnenuduueckoit MopdoNoruei U CIIOXKHBIM IeHe3NCOM, CBSA3aH-
HBIM B OCHOBHOM C IUIACTHYHO-BA3KMMM TEeKTOHHYCCKUMH HAedopMalHAMH,
TIpHMeps! BIHAHNSA KIMBaXKa HA aHU3OTPOIHOCTH e(hOPMAIHOHHEIX CBOKCTB
CKAIbHBIX MO PO IPHUBEMIECHE! B TaG1, 4.

Knusax ABnifgerca CIPYKTYpOi IO OTHOLUEHHIO K MacCCHBY M TEKCTYpPOi
OTHOCHTENBHO 00Opa3ua.

Obpamaer na cebs BHMMAHMWe pa3HOOOpa3He INPOABIIECHHI KIHBaXa
K3K N0 pa3MepaM, TaKk M N0 opueHtHpoBke. o pasMepam BhUIENAOTCA
JOKanbHple 30HBI KITMBaxa (HanpHMep, NMPHPA3phIBHBIE) H PETMOHATbHbBIE,
KOTOpBIE MOTYT MPOTATHBATECA HA COTHHM KIWIOMETPOB (Halpumep, ceBepo-
BOCTOYHasA 30Ha cMATHA B Pynuom Antae). Ha Vpane 6buiM BhiABneHbI
KIIMBaX-AHTUKIIMHAY, JOCTHrawime pasmepoB 500 X 25 kM, ¢ mageHuem
ITIOCKOCTEeN KIIMBaXka Ha KPBUIsAX rmox yrinamu 30—-50°.

OpueHTHpOBKa IJIHBaXXa YaCTO CBA3aHA C 3aIeraHWeM cCKianok. Ilpu
370 HaSOIORACTCA NAp@UICIHBHOCTD RKUTHBAME OCCBOH WIOCKOCTH CRIIALKH
WIM BeepooOpasHeli KITHMBAX, DPACXONALIMHACH HAaL CBOOOM aHTHKITMHAJM,
KivBax, CXOMAWMACA Haj CBOJAOM AHTHKIIMHATH, Ha3bIBaeTcst OGpaTHbIM
BeepoobpasubiM. MHOrma HaGiromaeTCA HANIOXKEHHBIH KIIMBAX, HE CBA3AHHbIA
¢ 0ceBoil MOBepXHOCTHI0. JI0 OTHOIIEHHIO K HAIUTACTOBAHHUIO KIIMBaX MOKET
6bITh MOCNONHBIM WIH CEKYHIHM, NMPHYEM IIEpEeCeYeHHE CIIOUCTOCTH IUIOC-
KOCTBIO CEeKyIIEro KJMBaXka obpa3zyer JMHEHHOCTh (MOJOCYATOCTh), yKa-
3BIBAKINY0 Ha OPHEHTHPOBKY IMaphupa cwiapxu. H. dymkan (1965 r.)
BBITENIACT [Ba THIA CEKYILEro KJIMBaXka: IO-PaSHOMY OpPHUEHTHPOBaHHBIH
B PasTHYHBIX CNOAX (B 3aBHCHMOCTH OT MX COCTdBa) W MEPECeKalUMil Bee
cIou 6e3 u3MeHeHHs CBOelt OPUEHTHPOBKH.

1HOTAE MOXHO BCTPETHTh OJHOBPEMEHHOS IpPHCYTCIBHC KIIHBAXKE
HECKOJTbKMX HANpaBJIeHUH.

KinuBaxk oka3piBaeT MHOroobOpa3Hoe BIHAHHE Ha WHXCHEPHO-TEONOTH-
YecKue CBOMCTBa CKANBHBIX MaccHBOB. OH cocraBnseT 7% BCeX NPOaHAIH3H-
POBAHHBIX CJIyYaeB OTPHLATENBHOrO BIMSHUA CIPYKTYPHBIX (AKTOpOB Ha
cBoiicTBa ocHoBaHmit. M3 vux B 30% ciiyyaeB HECBOCBPEMEHHAA OLIEHKA KIIM-
BaXka NIPUBOIMJIZ K MEPECMOTPY BO BPeMs CTPOMTENIHCTBA NMEPBOHAYANIBHBIX
npoeKTHeIX pewieHuil. HaubGomnbinee BiHMsAHME KIMBaX OKa3bIBaeT Ha Npoy-
HOCTb MACCHMBA U YCTOMUMBOCTH IPHUPOJHBIX CKJIIOHOB M CTPOHMTEIBHBIX OTKO-
coB. MeHblile KIMMBaX BIACT Ha Ae(POPMALHOHHEIC CBOHCTBA, IPO3HUOHHYIO
MPOYHOCTh NOPOA M Ha YCIOBMA CTPOMTENBCTBA MOA3€MHBIX COOPYXKEHMI.
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KnuBax OKa3bBaeT 3HAUMTCIIBHOE BO3JEHCTBHE Ha aHM3OTPOHMIO IIPOY-
HOCTHBIX ¥ HedOpMANHOHHBIX CBOiCTB TOpoyA, (TaGi. 4) , NpUueM XapaKTe pHAsA
0COBGEHHOCTh KITHBAXKA 3aKJTI0OYAETCH B TOM, UTO OH BNMAET Ha CBOHCIBA
KaK MacCHBa, TaKk W mopox B oGpasue. Ilpu 3ToM B HanmpaBleHHM BAOJND
KIIHBaXka OTMEUAI0TC MaKCUMAIBHBIC 3HAYCHUS MOy HedOpMalHH U CKO-
POCTH YHpPYrMX BOJIH, HO MHHMMAIBHBIC 3HAYCHMS IPOYHOCTH HAa CHBHT
¥ Ha cxarde. Hampumep, mopakeHHbIe KIIMBaXXOM [OJNIEPMTHI, 3al€Taiomiye
B OCHOBaHUMM GeTOHHBIX coopyxemnit Boryuancioii I'9C, omnmyarorcst noHu-
KEHHBIMH 3HAYECHUsAMM CKOPOCTH YIpyrux BonH 3500 M/c ¥ IHHAMHYECKOTO
monynsa gedopmanuu 30 000 MITa no cpaBHernuro ¢ 5000 m/c u 60000 MIla
B COXPaHHBIX IO POJaX.

KimuBax Take KOCBEHHO BO3HEHCTBYET Ha MHXKEHEPHO-TEONIOTHYECKHUE
YCIOBHS MyTeM BIMAHAA Ha 3K30TE€HHBIE HMPOIECCH. B IPHIIOBEPXHOCTHBIX
YacTAX MacCUBa KIIMBaX YCKOPSET NMpOLeCcChl BHIBETPUBAHUA M IIPH pasrpys-
Ke 0fyCIIOBJIMBAaET PAaCKpPhITHE KIIMBAXKHBIX TPEILMH M paculeIuieHue 10 posbl
Ha TOHKMe IUTMTKH, YXyIIias ee MeXaHuueckue cBoiicTBa. CTeneHb BBIBETPH-
BaHUA TIpU 3TOM 3aBHCHT OT YIJla mMajieHMs KimuBaxa. KpyToe 3aneranue
KJIMBaXka o0jeryaeT MpocauMBaHWe NMOBEPXHOCTHBIX BOJ MO €ro TpeluHaM
¥ cnocoberByer obGpazoBanuio Gonee mTyGOKOH 30HBI BBIBETPHUBAHUA, YeM
TIpH FOPU3OHTATHHOM 3aTIETaHUH.

TIposBieHHe KIMBaXa NpPH pasrpy3Ke HaOIIOHaeTCs He TOJNBKO B MeTa-
Mopduyeckux mopopax. Tak, B MEIOBBIX NOpOJiaX OCHOBaHMA THAPOY3IA
Tabkxa MecramMu OGHapy@OTH CKpBITHIA NOCNOMHBIA KiuBax. KepH, u3Bie-
YeHHBI U3 TaKMX YYaCTKOB, GbICTPO pacHajaeTcs MO 3THM OcCmabiieHHBIM
noBepxHocraM. Ha yuyacrke miotunsl ®osicom (CIIA) npm Briemxe crpou-
TEJIBHOTO KOTIOBaHa B KBAapUEBBIX AHOPUIAaX HeGOmblMe 30HBI paccnaHie-
BaHMs MOWIHOCTBIO oKono 10cM BHavane ObUIH OIMGOYHO TPHHATHI 32
TEeKTOHWYeCKMe HapylleHus, a 3aTeM ObDIO YCTaHOBNIEHO, YIO 3T0O 30HBI
paccnaHueBaHusa, GBHICTPO BLIKIIMHMBAIOIIKECK HAa InyOume. B TpanmoBbIx
HMHTPY3HAX WHOIZA BCTPEYaeTCA CKPBITaA TOHKAA CIIAHUEBATOCTh, HEBHAUMASN
B OOBIVHBIX YCIOBMAX, HO NPOABIAIOIIAACA MO, BIHIHMEM BBIBETPHBAHMA
unu B3pbiBOB. IIpu BospeiicrBuM 3TMX GaKTOPOB JOMEPHTHI PacHAfalOTCA
Ha TOHKMe IUTMTKH, CHHXAs MPOUYHOCTh MACCHBA U BBI3bIBAA HEo 6X0IMMOCTD
OFPaHWYECHUSI B3PBIBHBIX PabOT MpH BCKPHITHHM CTPOHTENBHBIX KOTIOBAHOB.
Ha yvacrke Boryuanckoit I'9C Takue paccrmaHIOBaHHBIE 30HBI NPHYPOUYEHEI
K KoJieHooGpasHoMy M3rudy cwuia.

HexoTophle NpemMepst BINAHMA KJIMBaXK2 HA YCTOHYMBOCTD TULpPOTEX-
HUYECKHMX COOpYXKeHW# Ha CHBHT MpHUBeNeHsI B Tabn. 5. ITM mpumeps! NoKa-
3BIBAIOT, YTO HauGoJiee HeGNarompUATHLIM SBJIACTCA 3aJI€TaHUE [UIOCKOCTH
KJTHBa)Ka NMapajlIe)IbHO KOHTAKTy IWIOTHHBI cO cKanoi. Tak, oiHa U3 MpuyuH
aBapum mwiotuHsl Cent-Opercuc (CIIIA), npuseniueit k ruGenu 426 venosex,
3aKJII0YaNIach B HEYCTOWUMBOCTH TDaBMTANMOHHOM IUIOTHHBI, IOCTPOEHHOMH
B TIpefienax OfHOro Gepera Ha PacCIaHUOBaHHBIX Nopopax. Pons ximBaxa
B 3TOH aBapuy NOATBEpPXIAETCA TEM, YTO Ta YaCTh IUIOTHHBI, IZle KOHTaKT
GeToHa €O ckanoit GbUl mapa/uleNieH KIHBaXy, paspyluwiach, a Ta 4acTs,
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Tabauya 5

fIpuMepsl BAMSIHMA KNMBANKA H2 yCTOHYHBOCTD THAPOTEXHHIECKHX COOPYMEHH

et cxoomonomenne  Mopoms: Crpyscrypa reonormeoirs yonomun | TIpoSKTHN peurerin
Pannbone, Cxnanyareit T'nunucreie (CriasieBaToCTh, Crnanuesarocts ofycnosuia OcTopoxHOe NpoBe:
rap {6} KOMIUIEKC CITAHIBI OpUEHTHOBAHHAS HEYCTONUMBOCTh CKIIOHA NIPH eIC  J{eHHe CTPOHTENBHEIX
HapanieNEHo MO CEeYeHHH CTPOHTENBHON BhE pabor
CRIICHY eMKOH
Konuac, To xe Tlecuasuky, (CnaHnesatocTs CrauitesaTocThb Crroco6cTBO- HameHeHye KoH-
Kauapa [6] Claniel B CNi0€ MOIIHOCTHIO Baja OIIQJI2aHMK OTKOCA KOT CTPYKIMH CpaBUTALMOH-
okono 20 M JIOBaHa IUIOTHHEL Yepe3 MecsLl HOM ITIOTHHEL ¥ criocoba
[OCTIe €70 HPOXOBKY CTPOUTENIBHEIX paGoT
3MOccoH, AnsmaicKuit Porosuxu KimmBax Ha npaBom Gepery ycuwiue YBeNHUcHKE BEIEMKH
Isefinapus CKAGAUATHIR OT apoHOH IIOTHHEI NApAIEll B NPUMBLIKAHKH ¥ YTONI-
KOMIDIEKC HO KJIMB&XYy, oCnabnmiomemy 1IeHHe MATH apKH
YCTOKUMBOCTS €€ IIPHMBbIKaHUA
Cemeypa, Cwiapuarblit CraHisl UnTeRCUBHAA CHuKeHue POYHOCTH OCHOBA W3MeHeHHE KOH-
SIuoHus KOMIDIEKC CI3HLIEBATOCTS Hys [TIOTHHBI Ha COBHT CTpy xuuyu npoduis rpa-
BUTAUMOHHOM IUIOTHHEI
Cent-Qperr To xe » CI1aHEeBaToOCTh, (CnaHiepaToCcTs — OOHH U3 -
cue, CIIA napantensHas ¢aKTOpOB YMEHBIICHHA COMpPO~
CKIIOHY TUBJIEHHA YIOPOJ], CABUTY, BhI3BaNa
pa3pyilieHye rpaBuTallHOHHON W10~
THHBI
JppareH, Anbrmiickuit CraHiies HeGnaronpuar- CnaHuesaTocTs U MOBEpXHOCTH Y CTpOHCTBO KOHTD
Atxap [11] CKIIanuaThIi HO OpHEHTUPO- HaIlJIACTOBaHKA CHYXKAIOT ycTofiu- GopcoB crenuanbHOR
KOMITIEKC BaHHbIe ClaHile BOCTb IUTOTHHEI Ha CABHUT KOHCTPYKIMH C AOM-
BaTOCTh ¥ oCnab- Kparamu
TeHHble NOBEPX-
HOCTH HalU1acTo-
BaHUA
Cantar Qanepo3oi- Ciradiisl, He6naronpuanr- CnanneBarocTs 0ClaGnaeT HputmeHeHHEe aHKe-
Esnanus, CHlA CKHH CKnaf¥aTeIif  KBapUMTHI HO OpHEHTHPOBaH- YCTOHYMBOCTE APOUHOH IVIOTMHEI  POB C NIPEABAPHTENBHEIM
KOMIUIEKC Hasd C/TaHIeBaTOCTh HA COBMI B JIeBOGepexKHOM MpU-  HaTsHKeHHEM
(mapanmnensHo MGIKaHUH
KOHTaKTy GeToHa
co ckanott)
Tattrapt, CxiagyaTeli IecuaHuKH, CnaHueBaToCTh CnamugeBarocTs — OOUH U3 -
CHiA KOMINIeKe CIIaHIIBI $aKToOpoB HeyCTONUMBOCTH
IVIOTHHEI Ha CIBUT
Kpyuie, Yexo- CxiagyaTeift BuotaroBhie  CnaHueBaTocTsh Hpu npoxogke KOTIIOBaHa YKpeiDieHHe 0T KOCOB
CnoBaKuz [6] KOMITIeKC maparHefiCh ¥ HalIacTOBaHHe, NPOUCXOLUITH ONON3HA, 0cOGCHHO KoWioBaHa
OPHEHTHPOBaHHLIE B NEPHOJ BeCEHHEI'o CHErOTasHus
Ha JIeBOM Gepery
HapaeNbHo
CKJIOHY
Xamus, Ansruitckuit CiogCThIe CnaHueBaTocTh CnaHieBaToCTh, CHU3UBIUAA VkperieHue HHXHETO
Anxap [11] CKJIAYaThIH CHAHIILL, U SPO3HOHHYIO MPOYHOCTh OCHOBZ  Oheda
KOMIDIEKC BECTHAKYU Hud, 00y CIOBWIA MHTEHCHBHEIA
pasMEIB HOpo B HuxHeMm Ghede
Oxaito Pusep Cxr1apuaTsiit Craminl HeGnaronpuar CnaHueBaToCcTh BEI3BANIa -
Ne 26, CHA KOMIDIEKC HO opueHTHpoBai- B 1912 r. paspymenne (crpur)
Hble OcNabieHHEle IUIOTMHLI BRICOTOH 6 M
Anna Cenna Ansnutickyit Ceprerti- Cnasuesarocts CrraHu eBaToCTh, CHMKAIOMIAA -
3epOuno, Ure CKJIaAYaTRI HHTOBBIE IPO3KOHHYIO NPOYHOCTh GCHOB2
1A KOMIUIeKC CJTaHIBI Hus, cliocoGCTBOBaNA pa3pye
Hyo GeTOHHON rpaBUTALMOHHOMN
moTHHE Bhicotol 12 M (1935 1)
Kapu6a, HoxeMmGpnit- FHeltcnt To xe CriaHizeBaTOCTh CHOCOGCTBO- -
3umbGabse cxuit CKIIaaYATRIN Bana 3po3uM ZOpOX B OCHOBAHMH

KOMIMEKC

BpeMEHHOMN BepXOBoil IfepeMEIYKY,
npEBeIed K 3aTOWICHAIO CTPOH-
TEABHOTO KOTIOBAaHa



I7ie e¢ KOHTAaKT CO CJIaHIAMM OPHEHATHPOBaH HOA yrioM 45° K KIHBaxy,
yuenena. UHoraa crpyxTypHsiii fedeKT OCHOBaHHs 06y CIIOBIEH COUYETaHHEM
KNMBaXa M TOHKHMX DIMHHCTBIX NpocioeB (mwrotnHa ®opr Ilex B CHIA).
HauGorsee GraronpusarHbIM OIS CTPOUTENBCTBA IUIOTHH 3a1eraHueM KIIHBaXxa
CleflyeT CUMTaTh ero KpyToe IMaJieHHe C NMPOCTHPAHMEM NApaIENbHO OCH
wioTuHbI. ONHAKO 3TO YCIIOBHE He ABJISAECTCA FapaHTHEH yCTONYHUBOCTH COODY-
JKEHHst, eCli He yuuThiBaTh fpyrue ¢axtoppl. Hanpumep, B MpHMbIKaHMH
apouHoi IwroTHHLI Mansnacce (®paHus) KpyTomaparoiias CHAHUEBaTOCTh
CNOCOOCTBOBANI2 KOHUEHTPALMH HAHPSOKEHUH OT apKH M HOBBILIEHHI0 BOIO-
HEMPOHMIAaeMOCTH B JTOH 30HE, UTO NPUBEJIO K BO3DACTAHUI0 IMADPOCTATH-
YeCKOro AABJICHHA ¥ B KOHEUHOM CYeTe K pa3pylieHH10 IioTHHbI. [lo MHeHMI0
I1. Jlonpa, B pacclnaHIOBaHHBIX MOPOJAX BOOOIIE YaCTO MPOMABJIAETCHA MOPO-
BOe [aBlieHMe, M NOCKONbKY LEMEHTalMs 3[ech He Bcernma pdexTupHa,
TO B 3THX NOPOJAX HEOOXOOUMa XOPOIIas JIPEHAXKHAA CHCTEMA.

HeGnaronpuarHas OpUeHTHPOBKA KIMBAXKa, JONOJIHEHHAA BO3/ICHCTBUEM
BbIBETPMBAHNA H PasTPY3KH, ABJIAETCA BaXHBIM (PAKTOPOM HEYTOWYMBOCTH
orkocoB. B nmopoume nmpumbncanua wioTuHbs! Konyac oGHaXaeTcsa B CTEHKe
KOT/IOBaHa CJIO# ClaHies MomHOCTeio oxono 20 M. Ilo nmpoexTy B 3THX
NOpOHax BEPTMKANIBHBIA OTKOC C achadpTOBHIM NOKPBITHEM MOJDKEH ObUI
CTOATh B Tedenue 2—3 mec. OpHaKko HaKTHIECKH OTKOC, OCTIabneHHbli KiM-
BaXKOM, Hayall ONOJI3aTh Yepe3 MecAlLl. B pesysnbTaTe NpHIDIOCH W3MEHMTh
KaK KOHCTPYKUMIO IIOTHHBI, TaK M cnoco® mpousBoacrsa pa6or. Ilpu pas-
paborke xornosana 3manua I'IC rupgpoyana Oaxe (CHIA) xmiBax B coue-
TAHUH C HHTEHCHBHOMN pasrpy3Kkoil (HombeM [HAa KOTNOBaHA HOCTHF 60 cm)
¥ BIMAHMEM TEKTOHMYECKHX HADYIIEHMH M TPEIMHOBATOCTH OOYCIOBMII
OIIACHOCTh OMOJI3aHHA OTKOCOB. JUisA OTpaHHYCHHA DasTpy3K# ¥ BoiBCIpH-
BaHMA IIPUHHMAIIKCh CIIEAyIOlIHe Mepbl: OBICTpas aHKepOBKa H HPUIPY3Ka
OCHOBaHU#A GeTOHOM, BpEMEHHOe 3aK perviene (IO yKJIagKu GeToHa) noBepX-
HOCTM KOTJIOBaHa GUTYMHBIM NOKphiTHeM. HeycTroiuMBOCTH OTKOCOB H3-3a
KIMBaKa OTMeuallaCh B CreHKaX KOIIOBaHa IIOTHHBI Bopr (®pamms),
YTO BBIHY/IAIO YCTPOWTH CHELMallbHbIE Xee300eTOHHbIE NOANOpHbIe KOH-
CTPYKLMH.

Bo3peiicTBHe KIMBaXa HA YCTOMYMBOCTD MO3EMHBIX BBIPAGOTOK MOXHO
NPOWLTIOCTPUPOBATs Ha mpumepe TyHHensa Jinasopen (CIIA), mpoiineHHOro
B raneo20fiCKUX CnaHpjaY, KOrna CIaHHeBaTOCTE NOBNMANA Ha hakTudeoKyn
dopmy TyHHens ¥ oGyCIOBWIA NOBBIIICHHE 0GbeMa BBIEMKH IO CPAaBHEHHIO
¢ npoextasiM. Ha yuactke T'AIC Jleiix Iamao (CIIA) 3aneraior rHeicCht
¢ 6nM3BepTHKAIBHON ciaHueBarocTsio. [IpoiineHHas B HUX MOA3eMHasA KaMe-
pa BaIcoTO 60 M mnHO#K 195 M opMeHTHpOBaHA BIONL KiMBaXa. B cBsA3M
C BO3MOXHOCTBIO 3HAUMTEIbHOH pa3rpysKH B CTEHaX KaMepbl H OOpYIIeHHs
OTHENBHBIX OIOKOB NMOTPeOOBANIOCH NPUMEHHTS CHENMAIbHBIA METON CTPOM-
TENIBCTBA, 3aKITIOYABIMHACA B TOM, YTO OCTAaR/UIM LMK M COOPYXanu
1IeCTh BPEMEHHBIX 0aJloKk Ha cepefMHE BBICOTHI KaMEpbl, KOTOPbIC YHAIMIM
nocie ykpelieHusa ee creH. KpeluieHwe creH NPOM3BOOMIIOCH C HOMOUIBIO
NpeBapHTEIIbHO HANpPAXKEHHBIX TPOCOBBIX aHKEpOB MMHOM 10 30 M, oGpr+
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HbiX AHKEPOB IJMHON 3—5 M, TOpPKpeT-O0eTOHa M METAJUIMYECKOH CETKU.
IIpu aTOM OBUan IJIMHA AHK ePHBIX CKBAXHH COCTaBWIA OKOJIO 52 KM.

Ha psape ruppoy3iioB KIIHBaX ABNAETCH OTHMM U3 $hakTOPOB ociaGnenns
3pO3HOHHOH IPOYHOCTH CKabHOro MaccuBa. Hampumep, Ha yuactke Hoso-
cubupcxoit I'3C npu npomycke napogka 1959 r. Gl pasMBIThI IIIMHUCTBIE
M YIJIACTbIE CNIaHIpI B HIDKHeM Obede ma rnybuny 10—12 m. Ha yuacrke
THOpoy3fia XamMu3 HHTEHCHBHBIA Pa3MbIB B HIDKHeM Obedre Obln CBA3aH
CO CITAHUEBATOCTHIO PeBHUX MeTaMOpdHUeCKHX IOPOA U C MX HEIOCTaTO%
HbIM kpertennem [11]. Ilpu crpoutensciBe apounoit miotuHbi Kanpepsyn
(CHIA) B maBogox GOJBINOH MOTOK BOAbI OOPYIIMICHA C IUIOTHHBI B HEJIO-
CTpOEHHBbIH BOZOGOMHBIH KoJiodel, o0pa3oBaB B C/IAHIAX M IIECYAHHKAX
HIDKHETO Obed)a SPO3MOHHBIA KOTeN pasmepoM 9 X 15 u ruy6usoit 15 M,
OHO KOTOPOTO ObINIO paclOJIONKEHO Ha 3,2 M HIDKE OCHOBAaHMA IUIOTHHBI.
CHipkeHMe NPOYHOCTH NOPOJ OBUIO OGYCIIOBNIEHO KIMBAKOM M TPEHIHHOBA-
toctbio. IInotuna Banpuxyt-Bap (Aikup) mOCTpoeHa Ha KpyTONaZamomux
NPOYHBIX KBAPUMIAX C IIPOCIIOAMM PACCIIAHIIOBAHHBIX PIWLIMTOB MOHIHOCTHIO
Ao 6 M. B mepBbifi rop IKCIUIyaTaly THOpPOY3Jia B HIDKHeM Gbede Hemocpen-
CTBEHHO BO/IM3M IUIOTHHBI PasMbUIO GWUMMTHL Ha riyGuHy 6 M. OTy miens
3a7CIIaNIN, HO Ha CIIEHYIONIMIi IOl ee CHOBA Pa3MbUIO, M CO3JAIACh OACHOCTD
CHBUTa OCHOBAaHMs IUIOTMHBI. JTO 3aCTaBWIO BBIHYTh DacC/IAHI{OBAHHBIE
M pasywIOTHEHHble (QWULMTHI M 3aIONHMTh INEb MOHOJIMTHBIM.GETOHOM,
332HKEpCHHbIM B KBapUHUTHI.

XapakTepHbIH IIi MHOTMX CKMAAOK KIMBK OTIMYAETCH CIIOMNCHBIM,
HHOI[Ia MHOI'0OITAlIHBIM IEHE3KHCOM, CBA3AHHBIM ITIABHBIM OGPa3sOM ¢ TEKTO-
Huueckol pedopmanueii MaccuBa B ¢ MeTaMOpGUUECKMMM HpOUECcCaMu
OpH CHJIBHOM BO3JCHCTBHMH JHMTONOTMuecKoro ¢axropa. B obmemM moxHO
BBIJENIHTD YeTBIpE OCHOBHBIX FEHETHYECKMX TUNA KIDIBAXa: IOCIIOKHBIM,
OCEBOIi MMOBEPXHOCTH, NMPHPa3PhIBHbIA M KIMBAX B OCHOBaHHM IIOKPOBHBIX
006pa3oBaHyii, 3aIIeraloIiMX Haf BBICTYIIOM KPHCTAIIMYeCKOro dbyHmaMeHra.

Mo Mexaunamy GhopMHUpPOBaHMA, @ TAKKE IO CTENEHU YYaCTHA MATEPUATIA
noponst B medopMaruy U B NEPEeKPUCTANIU3AIME KIMBOK NPHHATO pa3fe-
JAATH Ha [JBA OCHOBHBIX THIIA: KIMBaXK TEYEHMA M KIMBAaX pasnoma. OGa tuna
KIIMBaXXa TECHO B3aUMOCB#A3aHbl. OHM pasiMyalTCs MO YCIOBHAM 00pa3o-
BaHUA: KIMBaX TeYeHUs OGyCIIOBJIEH TIIaBHBIM 0Gpa3oM MeTaMopdHu3Mom,
B UYACTHOCTH NEpeK pUCTAUIN3auMeil MOpoN, a KIMBaX pasioMa — TeKTOHM-
YeCKUMH medopManuamu. JedopMalMio NOpox MOXHO ONpPeNeTUTh IyTeM
H3MEpPEeHMs CONEPXKAMXCH B HUX e OpMHUPOBAHHEIX PAKOBUHOK M OONIUTOB,
OIHAKO HAIl0 YUYMTBIBATh, YTO Ha MX (POpMeE OTPAKAETCA HE TOJIBKO TeKTOHU-
yeckasa pedopManus, HO M TpaHcGOpMAaNKMA OCAAKOB B NMpOLECCe AMAareHesa.
ITo pannsiM HeBuna, knuBax pasioma oOpa3s’yercs BMECTO KIIMBaXKa Teue
HUf, €CIIM eCTb BO3MOXHOCTh HeOONBIIOro yBeMUueHMA OOBeMa MacCHBa.
KrnmBax pasimoMa MOXKeT HAJIOXMTBCH Ha KJMBRK TEUSHHSA C COOTBCICTBY-
I0IMM MCIIpaBJIeHHeM IUIOCKOCTel mocnenuero. Kimmpax pasnoma B OTIMuMe
OT TPEHIMHOBATOCTH Pa3BUBAETCH, MO-BHIMMOMY, B LEINOM B §oree rimyGoxux
YaCTAX 3€MHOH KOPpBI, Ife HOpPOIsI TepAjoT CBOKW XpymkocTs. IIpemmonara-
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€TCs1, YTO KIIHBAXK TeUCHMA OPUEHTHPYeTcA NEPICHAMKYIIAPHO TEKTOHHYECK HM
CKHUMAIOIMM HANPSDKEHNAM, a KIIMBAX pa3lioMa — IO HanpaBJIeHUAM MaKCH-
MATBHBIX KAacaTejIbHbIX HANpPsOKEHMH, T. €. HOJ YrJIOM OKoJio 45° x Hanpas-
JICHUIO DeHCTBUA TeKTOHMYeCKUX crit. Hexotopeie uccnepoparemu (Ile Currep
¥ Ip.) OGBACHAIOT KJIMBaX Pa3lioMa pe3yJIbTaTOM CXKATUA, JEHCTBOBABIIETO
TepHEeHIUKYJISPHO INIOCKOCTAM KIIMBaXa.

Knusax oGbIYHO TeCHO CBA3aH CO CKJIaJIYATOCTHIG, OHAKO BhLIABJICHUE
TEHeTHYeCKOH CBA3M KIMBAXKA CO CKJAMKaMM HHOITA CONPSXKEHO C TPyD:
HOCTAMHY, KakK, HampHMeEp, B TOM Cliyyae, KOIrJla OH CBA3aH C KPYNHBIMHK
CKJAAKaMy, a He ¢ MeJIKMMHM, WIH NPH HaJIOKEHHU HECKOJIBKMX Pa3HOOPUEH-
TUPOBAHHBIX TeHepauMil KIMBAXA, OOYCIOBJIEHHBIX NOCIIEHOBAaTebHBIMH
afanmaMM  CkJlagxooOpaszopanma. QOpMHpOBAaHUE IJIMBAKAZ MOXET ObITh
TAKXKE CBA3AHO C TEKTOHMYECKHMM Pa3phIBHBIMM HAPYNICHHAMM M HAIIIacTo-
BaHUEM.

BimsaHMe HAIDIaCTOBaHUR NpPOABNACTCA B (GOPMUPOBAHMU MOCIONHOrO
KIIMBaXa ¥ B 33BUCHMOCTH €I'0 HHTEHCHBHOCTH OT MOIHOCTH ciioA. I'ycrora
KIIMBaXKa 3aBMCMT TaK)Ke OT JIMTOJIOTMYECKOro COCTaBa M pa3Mepa 3epeH
nopop. Bonbinoe miuARMe Ha GOPMHpOBaHME KIMBAaXKa OKAa3niBaeT OTHOCH-
TeJIbHAA KOMMETEHTHOCTs cnoeB. C 3THM CBA3AHO NpEIOMIICHHE KIIMBAXA
IIpH Tiepexofe OT OZHOro clos K apyromy. Iiia mepecnanBaronuMxcs mecya-
HUKOB M CJIAHIEB C YY€rOM 33aBHCHMOCTH XPYNKOCTH NOpOAR OT IITyOumHbI
MOXHO OXH/IATh B ONMM3NOBEPXHOCTHBIX YCIOBHAX GOPMMPOBAHUS TPEIH-
HOBATOCTH, Ha Gonbilielt riyOnHe — KIMBKA TeYeHUA B CIIAHNAX U Ha ele
Gonbinieii 1iiySuie — POPMHpPOBAHMHA OTMBIKZ TeUendd o CHIAAY W KIW-
BKA pa3ioMa B necyaHukax. CnaHmeBaTOCTh, NAapaJUIeNbHAS CIIOMCTOCTH,
MOXeT 05pazoBarbCi Ge3 BO3HEACTBHA TEKTOHUYECKHX HATPFOKSHHE 32 CUCT
NEepeKPUCTAIUIM3AIMH B YCIOBMAX BHICOKOH TEMIEpPaTyphl FIIMHMCTBIX MUHe-
PAIOB C YHacNeNOBaHMEM HX NEPBHYHOH OPHEHTHPOBKH, OTPaXKaIomieil 1wioc-
KOCTb OCafiKOHaKoIUleHuA. Bo3sMmoxHocys 00pazoBaHusA CIaHIEBAaTOCTH
TIp# OTCYTCTBMM CHIbHOH edOopMamyy HOKAa3bIBAETCA HAXOMKAMMU B CIIaHIaX
HenepOpMUPOBAHHEIX OpraHMuecKHX ocratkoB. Iloatomy mocnoitHyio cnan-
LeBaTOCTh HENb3s MCNONbL30BAaTh B Kayecrse NOKa3aTelld UHTEHCUBHOCTH
meopMarnym.

C TeKTOHMYECKMMH HAapYHICHUAMH MOKET ObITh CBA3aHO (hOpMHpOBaHUE
JIOKAMBHBIX 30H KIIMBAXK2, 32Eral0NiHX NapanientHo Wiy NOx, YITIOM K Hapy-
ureauio. Tak, B Ienrpansom KasaxcTane cyuieCTBY0T 30Hb! IPHPA3TIOMHOTO
xymBaxa momnocTsio 200—400 M. UrTepecHO OTMeETHID, YTO 3TOT KIMBaX
0o0pa3soBICA paHbUIe TEKTOHMYECKMX Opexwmil, 3afONHMOIUMX LIOB Hapy-
DIeHMsA, TaK KakK B OpexuMy 0GHapyXeHbl Pa3HOOPHEHTHPOBaHHbIE PacCiiaH-
HOBaHHbIe OGJIOMKH.



2, METOIHUYECKHE OCOBEHHOCTH
NHXEHEPHO-TEOJIOTHYECKOI'O U3YUEHUA
CKJIAITUATON CTPYKTYPbl CKAJIBHOTO MACCUBA

10JIEBOE M3Y

MA YT I

5. YEHVE ¥ ONHCARME CKJIAGOK

CTIpyKTYypHbIA aHANU3 ¥ WH)KCHEPHO-TEOJIOPMYECKas OLIEHKAa CKaJIbHbIX
MAacCHUBOB TpebyioT HoApoGHOro OMMCAHNUA X CKIAIYATOH CTPYKTYPBI. Opna-
KO B MIDKEHEPHO-TEOJIOTMYECKOH IPaKTHKE HeTajibHoe MOphONoruyecKoe
M3yUYeHHMEe CKJIAOK HepelKO 3aMEHMAEeTCA OIpelelieHHeM UX OCHOBHOI'O
THIIA C NIPMCBOEHMEM Ha3BaHUA AHTHKIIMHAND WIM CUHKJIMHANG. Takoe Hemos-
HOE OIIMCaHMe MOMKET NIPUBECTM K HETOUYHOMY ONpepelieHuio ckiaakH. Tak,
HanpuMmep, B ocHopauud MHrypckoin mrotursl (CCCP) 1o IpoexTHBIM
M JIMTepaTypHBIM [3HHBIM OTMeEYaeTCA HeGoJbluas aHTHKIIMHAIIG, OJHAKO
Ha OCHOBAaHMWHM aHANK34 KPYrOBBIX AWAarpaMM TPEIL{HHOBATOCTH BBIABIIAIOTCH
CIIEAyIOMME W3MEHEHUA a3MMYTOB NPOCTUPAaHMA MEXIUIACTOBBIX TpEUIVH
BOonb ocu INOTHHEL 120—115—130—-140 — Hapymenue — 125°, uro coor-
BEICTBYeT cnabo BbIpaXKeHHGi (IeKCype, pazopBaHHOR IPaBOGEPEXHBIM
TEKTOHMYECKHM HapyllienneM. MiHOrga 0CHOBaHMeE INIOTHHBI, PAaCTIONAr AIOLI Cii-
CA Ha KpbUIE CKJIAJKH, XapaKTepH3yHT KaK MOHOKJMHAJb, HaXe eClIH ee
3aMOK HaXOIUTCSH HEJAIeKO OT COOPY)KEHHUA.

Onucanve CKJIAOKM PEKOMEHAYeICs NPOBOIMIL IO CIIeHymouieil cxeme:

1) ocHOBHO# MOpPGONOrMYeCKMi THI CKJIAKH, COCTAB M BO3pacT Nopox,
B ARDS 1 Ha KPpbUIbAX,

2) dopma M pa3Mepsl B IUIAHE, OPUEHTUPOBKA OCH, OTHOLICHHE [;IMHBI
K UM pUHE, TOPALOK CKIIANKH;

3) saneranue mapaupa (HanmpapileHWe M YroJi HAKJIOHA) ;

4) ¢dopma 1 pa3Mepsl B NOTEPEUHOM CeueHMH (B HECKOJIBKUX CEYCHHAX,
ecliM KOHQUIypanmaA CKIIagK¥ MeHAeTcs BAOMbL OCH), dopMa 3aMKa, 3aje
raHye KpbUIbeB;

5) HaKJIOH OC2BOM IIIOCKOCTH;

6) U3MeHeHWe MOIMHOCTH CJIOEB B pa3IMYHBIX 4YacTAX, (aipanbHbie
W3MCHEHUS NOpON B CBA3H C KOHCEMMMEHTAMOHHBIM CKJIagxoo0pa3zoBa-
HUEM;

7) meMenenne & dopMEI ¢ vRenIUeHmreM TIIVOUHET 23 TNeTaHud

vtnuu‘. VYOV AL Sea oDl anxi

8) pa3pbiBHbIE HAPYLIEHMA M CHCTEMBI MENIKOi ((bonosou) TPEL{HHO-
BaTOCTH, IIPOCTPAaHCTBEHHO CBMA33aHHBIE CO CKJIAJIKOH, 3aKOHOMEPHOCTH
HX OPMEHTHPOBKM OTHOCMTENBHO e€ 3JIEeMEHTOB}

9) HanHYMe KIMBaXA, OPUEHTHPOBAHHOTO 3aKOHOMEPHO OTHOCHTENBHO
CKJIAJIKH;

10) nonoxenMe B CKNAMYAaTOM CIPYKType pailOHa W 3ajieraHMe OTHOCH-
TeITbHO COCEIHHX CKIIAJIOK ;

11) ocobeHHOCTH MexaHM3Ma U MCTOPHHM (HPOPMHPOBAHMSA, TEHETHYCCK UM
THI;

12) BInAHMEe CKNAAKM HZ MHKCHEPHO-TEONIOrHYecKye OCOGEHHOCTH
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M CBOJICTBa CKaJIbHOrO MAacCCHBa, NOJIOXKEHHE NPOEKTUPYEMOTO COOPY>KEHUA
OTHOCHUTENbHO CKNAMIKH.

3ajyreraHue CI0€B Ha KPBUIbAX CKJIAOKHU IPEMIIOYTHTENIbHee BBIPAKATH
a3MMYTOM M YIJIOM MaJieHMsA, YeM MpPOCTHPAHUA, TAK KAK 3TO COKpamiaer
3amuch (HEe Halio IHACATh HANpaBJICHUE NafieHMsi) ¥ YAOOHO [UIs HaHEeCeHUA
Ha Kpyrosyio auarpaMMy. OBHAaKO 3Ta peKOMEHAAIMA HE OTHOCHTICA K QUeHb
PefKOMY CIIyYa}0 BePTUKAIBHOIO 3aJleTaHus CJI0eB, KOTOpOe Hajio 0003Ha
YaTh Yepe3 a3UMYT NLOCTHPAHUA.

Hnuorpa, ocoGeHHO B ynbTpaMeTaMOp¢MUeCKHX KOMIUIEKCaX, ObiBaeT
TPYRHO 3aMEPUTh MCTHHHOE 3ajleTaHue KPbUIbEB CKIAIKH, MOCKONIBKY OHO
MAaCKHpPyeTcd MHOTOUMCIIEHHBIMM MEIKHMM CKJIagKaMH. B 3roM ciyuvae
PEKOMEHIOyercsi NPOBECTH MacCOBbIeé 3aMepbl C HaHECEHMEM 3MIeMEHTOB
3aJIeTaHUA CII0eB Ha KpPYTOBYl0 muarpammy. Ha mparpamme Jerko ormpe-
JeNuTh CpefiHee MOJIOXKEeHHe ITeMEHTOB CKJIAMIKHU, HAaKJIOH ee LIapHUpa U oce-
BOH IUIOCKOCTH.

Hanpumep, Ha yuacTke ACYaHCKOM IUIOTHHBI NOCJIE HAHECEHHA pe3yib
TaTOB MAacCCOBBIX 3aMEpOB 3aJIeraHus CJI0eB Ha KPYTOBYI0 AMarpaMMy BbISBH-
JIOCh [Ba YeTKUX MakcuMyMa. OCHOBHO#M MaKCHMYM CO CPEOHHM a3MMyTOM
mapenus 270° u cpegHuMM yriioM maneHusa 30° COOTBEICTBYET KpbUIY aHTH-
KJIMHAIBHON CKJIAAXH MNepBOro HOPAAKA M BTOPOCTENEHHBIH MaKCUMYM
CO CpemHUM a3UMYTOM IJeHMA OKOIO 75° M CpelfHHM YIJIOM MNaJeHMA
OKOJI0 25° OTBEYaeT COEIMHHMTENBHBIM KpbUIbAM (IIEKCYPHBIX CKIIa[IOK

BTOpPOro nopsinka. HecoBmagienue npocTHpaHuii STHX MaKCHMYMOB OTpaXaeT
¢aboe norpyeHue K ceBepy HIApHUPOB (PIIEKCYPHBIX CKIAHOK.

IInotuna Kacce6 mpuypodeHa K 301eHOBBIM HM3BECTHAKAM, CIIaraiOLIUM
KpbUIO CHHKJIMHAJIM BTOPOrO MNOpPAMKAa, NPUYeM 33Mepsl YIia 3ajIeraHus
CNIOeB MOKa3aiM, YIO0 HMEETCHA HOBOJIBHO OonbINoi pa3bpoc ero 3HaueHwi
6e3 uerxoil 3akoHOMEpHOCTH. ONHAKO HAHECEHHe JIEMEHTOB 3aJeraHus
CJIONCTOCTH B KaKIOM NPUMBIKAHWM IDIOTHHBI Ha OTHENbHbIE KpPYTOBbHIE
OuarpaMMbl HarjaAgHO IOKAa3aj10, YTO MOJYYeHHbIE MAKCHMYMBbI HAa KaXKIOM
Gepery cMmenieHbl npuMepHO Ha 30° OfMH OTHOCHUTENIBHO APYFroro. 3T Mak-
CHMYMBI, TaKHM O0pa3oM, OTpPaXKaloT KPBUIbA AHTUKIMHAIBHOM CKIIaIKH
TpeThero HOPANKAa, OCh KOTOpOH copmanma ¢ pycnoM peku. ITo muarpamme
ObUIM BBIYUCIIEHBI IIOJIOXKEHHE OCEBOW IUIOCKOCTH (NMPOCTUPaHWE U Yroi
HaKJIOHA) ¥ HaKJIOH IIapHHpa.

BonplIOH [Mama3oH pa3MepoB CKJIAJOK M OOBIYHO OIHOBPEMEHHOE
TPUCYTCTBHE CKJIADOK Pa3sHOro NMOPAAKA, XapaKTepU3YIOWIMXCA Pa3iIMuHbIM
MEDKEHEPHO-TEOJIOTHYECKHM  3HaueHueM, JelaeT aKTyalbHBIM IpoGiieMy
pasmenenMs ckiapgyarelX ¢opm Ha nopanku. Ilpu 3roM ¢ mpakTuuecko#
TOUKY 3peHUsA ynoOHee NPHMEHATh MECTHYIO IUKaly, OCHOBAHHYI0 Ha KOH-
KpeTHpIX popMax M3ydaeMOro MaccuBa, a HE YHUBEPCAIGHYI0, B OTHOLLIEHMY
KOTOPO# TIOKa OTCYTCTBYeT emuHoe MHeHue. Kpome TOro, OIbIT M3bICKaHKH
NIOKa3bIBaeT, YTO peayibHble CKJIAAKM B DA3JIMUHBIX paliOHAX HE COBNAH AT
HM NO KOJIMYECTBY NOPAAKOB, HH IO pasMepaM COCTAaBIAKIIMX UX dopm.

Ha wumKeHEpHO-TEOJIOTMYECKMX KapTaX pasiMyHOrO Maciuraba, a Tem
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Puc. 11. CxemamHyeckoe u30G6paxceHue Puc. 12, KnuBax B 3aMKe aHTHKIIH-
B IJIaHEe HEKOTOPHIX THIOB CKIIAOK: HaIU B acOMAHBIX cnaduax (no lilon-
a — "CTpYKTYpHbIA HOC™; O — CKIanKa nmo, 1977r.):

¢ Buprandeff (pa3sBeTBIIEGHHEM OCH) 1 — knuBax; 2 — MONOCYATOCTD;

3 — 0Cb — aHTHIJIMHAIH

Gonee Ha BCAKOro POMA CTPYKTYpPHBIX CXeMaxX M IDIAHaX HeoGXOEMMO NOKa-
3bIBATH OCH CKJIA[IOK C YKa3aHWeM MX NOPANKa, HANpaBIIEHHA U yriia Ha-
KiIoHa 1Hapuupa. [IpM 3TOM Hamo NOKa3aTh pasiMYHbBIMU O0O3HAYESHUAMH
OCHOBHBIC MOpGbOJIOTHYECKHE THIIBI CKIIAIOK H 371eMCHTBI 3AJIETaHKA NMOPOT,
Ha KPBLTHIX B KOJIHYECTBE, JOCTATOYHOM JIA CO3[aHWA HaTrNIAJHOTO Mpef-
crapnenus o ¢opme cxmagok. Ha reonormyeckux npoduwiax HeoGxomumo
TI0Ka3biBaTh NMPOEKIHIO OCEBOH IUIOCKOCTH CKIALKH C YKa3aHHEM ee¢ THIA
H mopanxa. B HexoropeIX cnywaax u ocobeHHO TIpH OYeHp UONOTMX CKIaf-
Kax yEoOHO BBIABIATh U H300paKATh HAa KapTaX CKnagvarbie ¢pOpMEI C HO-
MOUIBI0 H3ONHMHMIH, IpPOBEMIEHHBIX II0 KAaKOMY-HMOYZb MAapKUpY0IieMy
TOPU3OHTY WM IO CIIOI0, UMewLIeMY ocobble cBoicTBa (puc. 11).

Kapruposanue M ommcanue CKIag4aToil CTPYKTYphl MACCHBa HOIDKHO
COTIPOBOXAATHCA KPYMHOMACINTAOGHBIMH 33pUCOBKAMH MENKHX CKJIATIaTBIX
dopM. IT0 BaOXKHO NMOTOMY, YTO MeENKHME GOPMBI MOTYT OTPaXaTh B MHUHH-
atiope oOl1y0 CKIIauaTyIo CTPYKTYpy y9acrka. B 4acTHOCTH, MeIKMe U KpYIF
Hple CKJIA[IKH OHOM M TOM XK€ CHCTEMBI YaCTO ABJIAIOTCA NOZOGHBIMH: HMEIOT
npulIM3kTeibHO OJMHAKOBYIO CIENEHbP CARATOCTH, DOce Wik MCHCC OmaHa-
KOBOE IIOJIOKEHHEe B HPOCTPAHCTBE OCEBBIX HNOBEPXHOCTEM M IIAPHHPOB,
CXOMIHBIH XapaKTep CONPKEHHMA C OCHOXHAKIIMMH MX paspbIBaMH U pa3d
BHBAUIMMHCA B HOPOAAX YIOPAJOYEHHBIMU TeKCTypaMH. [loatomy Habiro-
OeHUA U 3aPUCOBKM MAaNbIX CKJIAAYaThIX ¢GOpM NMOMOraiT NOHATH JIydiIe
CKJTAYaTYI0 CTPYKTYPY BCETO MacCHBa B UCTOPHIO ¢¢ popMHupoBaHus.

Ilpu BBIABNEHHMH CKJIAOK HEPE[KO BCIPEYAIOTCA 3HAUMTENbHBIE TPYH-
HOCTH, OCOGEHHO B CIIOXKHOAMCIIOIMPOBAHHBIX WIM JIMTOJIOTHYECKM OFHO-
pomHeix Tonmax. Hampumep, 8 ogHOOOpasHOR BynkaHOreHHO-06IOMOYHOM
TOJIIIE, 3ajlerawelt B HikHeM Gvede Xynonckoit mroruast (CCCP), cxman-
YATOCTh M 34JIEraHue NOpOf MOXXHO YCTaHOBMTH C TPYHAOM IO OPHEHTUPOBKE
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pPenKMX THe3/, HUIaKoOOpa3HbIX Ty(dOB M HEYETKMX JIHH30BMAHBIX CKOIUIe-
HMH{ OTHOCHUTEJIBHO KPYIHBIX OOJIOMKOB, a TaKxXe N0 ¢jafo BBIPAKEHHHIM
B penbede ycrynam, o6pa3oBaHHbIM Ooriee IPOYHbIMY Pa3HOCTAMH.

Cnoxayro npo6iieMy mpefcrapisieT coOOi BhIfieNeHHe CKNaAoK B TOMIE
HIDKHEIOPCKHX OJHODOMHBIX YEpHBIX acHMAHBIX CIIaHLIEB MOLIHOCTBI0 OKOJIO
3000 M, 3ayeraromux B HeHTpanbHOM YacTu Kasxasa Mexny pexamu Tepex
H Anpuiickoe Koiicy. Cnoncrocts 34eCh MacKHUPyeTcs MHTEHCHBHBIM IJIM-
BaKOM, OnM3napasnielbHbIM OCEBbIM NOBEPXHOCTAM CKJIAMIOK, a Ha KPbUIbAX
coBnajawmuM c HamwiactoaHueM. OueHb pefikMe MajOMOILHbIE IIPOCIOH
KBapLEBbIX NECYaHUKOB IMO3BOJAIOT B OTHENBHBIX MECTaX BbIABUTH MHTEH-
CHBHYI0 CKlamyaroctb. Tak, B paitoHe nepepana Kauy HaGmwopmaercs ompo-
KHHYTas K ceBepy M30KIMHANIbHasA ckiaaxa (puc. 12). Ha namuume ckitamox
YKa3bIBaeT TaK)Ke HECOOTBETCTBME MOILIHOCTEH, YCTAHOBJIEHHBIX B KOHKpeT-
HOM pa3pe3e U B LI€JIOM O PaHoHy, @ TAKXKe CIIy4au Beepoobpa3HOro pacxox-
OeHMsl KJIMBaXXa, XapaKTepHble I 3aMKa aHTHKIMHaTH. MHorma cknanku
B KIIMBOKUPOBaHHbIX JINTOJIOTHYECKH OJHOPOMHBIX TOJILAX OGHapyXUBAKOTCHA
Ha aspodoTocHMMKAX. B 3THX yClOBUAX Henb3s OrpaHHYMBATBCA OLOHMM
niepeceYeHHeM YYacTKa KKyLIerocs MOHOKIIMHAIBHOIO 3aJIeraHus IOpOH.
HeoGxomMo cpenate HeCKOJIBKO IiepeceyeHHil ¢ MpOCIIeKMBAHHEM IOPOL,
MO MX npocTHpaHHio. PexomeHpmyercs Tak)ke MCKAThb KOPEHHBIE BbIXOMbI
nopop, BONMU3M ype3a BOApl, IA€ Ha OTNOJIMPOBAHHBIX BOHOH NMOBEPXHOCTAX
MHOrfa ¢GUKCHpYercs MOJIOCYaTOCTh, 0Opa30BaHHAsA TOHKHMH, Golee mecya-
HUCTBIMHM INpocioaMH. Kak npasuino, HHXKHAA NOBEPXHOCTh NECYAHHCTOTO
npocnos 6onee pe3kasi, 4eM BEPXHsAA, YTO NO3BOJIACT YCTAHOBMIb HE TOJIBKO
7IeMEHTbI 3AJIETaHUA CIIOS, HO M ONpeNenuTh, KaK JIeKar miactsl (HopMamb-
HbIe, WK OHH NEPeBEPHYTHI) .

6. UBYUEHUE UCTOPUKO-TEHETUYECKUX OCOBEHHOCTEN CKIJIAIIOK

Hcropuko-reHeTHieckoe H3yUYeHMe CKIIAOK 3aTPYHSHACTCA CITOXHOCTbiO
nporecca MX GOpMHPOBAHHSA, XAPAKTEPU3YIOMIEroCA IIMTENbHOCTbI0O U MHO-
rodakTopHOCTBIO. BeTpeuarorca ckmamku B Ipenesiax KOTOPBIX yCTaHaBIIH-
BaercA pa3Hblii MeXaHM3M o0Opa3oBaHMA Ul pa3IMYHBIX CI0eB. B cope-
MEHHBIX TPEACTaBIeHUAX O IeHe3uce M NpHIMHaX HOPMHUPOBAHUA CKIIaOK
MHOTO HESCHOTO, CIIOPHOIO M IMIOTETMYHOro. TeM He MEHee LieleHanpaB-
JIcHHbIC HAOJIIOICHUA M TBOPYECK M aHAJIM3 NONYYeHHBIX HaHHBIX NO3BOJIAIOT
CHeInaTh OIpPeNeeHHbIE BLIBOMIBI.

[lpy wusydenMu npoueccoB CKIaAKO0Opa3oBaHMA CllelyeT pa3fiHyarh
KHHEMAaTHYECKHEe M OMHaMMyeckMe acmeKTbl. KuHeMarnyeckue oCoGeHHOCTH
$hOpMHPOBAHNA CKIIAIKH XaPaKTEPU3YIOT NPOUCXONAIIKE IBIDKCHUSA, a TUH
MHYECKHME — OODBACHAIT NPUUMHBI 3TUX [OBIDKEHMHA M, B YaCTHOCTH, BbI3BI-
BaiolIMe HX CHJIbI. BolaBeHMe QUHaMHUECKUX YCIOBHH CKI1aZKOOGpa30BaHUsA
Gonee CIIOXHO, YeM H3YYeHHME MX KHUHEMATHYECKHX OCOOEHHOCTel. AHalu3
MOpdONOruuecKux 0CoGEHHOCTEH PerMOHANBHBIX CKJIANOK OGBIYHO IIO3BO-
JifeT ONpPENENMTh INIaBHbIE HANPABJICHMS CKIIAAKOOOPa3yIIMX [IBIDKEHUIl,
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Puc. 13. OcHOBHbIE KHHEMATHUECKME THIIhI CKIIa- T
xu (no B. B. BpoHryneeny) : " ¥
%

4 — wTamioBele (nonepevHsilt u3rub); 6 —
KopobneHus (MpoHNOJIEHBIN M3THG) ; 8 — TeueHns

—
——

PN

I 8
T. €. UX OCHOBHbIC KMHEMaTHYeCKHe THIbI (pHc. 13).

Cxnapgxy Nomnepeysoro maruba, oGpasyiomyecs INPH BEPTHKAIBHBIX
TEKTOHMMECKMX [BIKEHUAX TOPU3OHTANBHO 3aJIerainuX NOPOL XapaKTepH-
3y01cd, MO HaHHBIM [3], cheaylomEMHM NpH3HAKAME: M30METPUNECKHMH
WM JUTUNTHYECKUMU (POpPMaMM B IVIaHe; NPOCTBIMHM U BeCbMa NOJIOTHMM
opMamMu B TIOTIEpeYHOM CEUYECHHUH; KPYThIMU M OIM3BEPTHKAILHBIMH OCE-
BBIMM TOBEPXHOCTAMM; INPUXOTIMBBIM PACHONOXEHHWEM B IUIaHe CUHKIIN-
Hajeidl W aHTUKIIMHane#d OObIvHO 6e3 oOpa3’oBaHMSA PUTMHUHO CMEHSIOLIMX
LOpYyT Opyra BOJH; YBeNuW4YeHHeM B Hpoiecce MX (GOPMHpPOBaHHA HNOBEPX-
HOCTH ¥ YMEHbUISHUEeM MOILHOCTH e OopMUpYeMBIX CIoeB (32 UCKITIOYeHHEM
KOHCEJMMEHTAIMOHHBIX CUHIKIIMHANEH, B KOTOPBIX MOIJHOCTH MOXET yBe-
JMUMTBCA). ITH CKNAAKKH OOBIYHO XApaKTepHBI [UIiA IUIATGOpPMEHHBIX TO-
KPOBOB.

Cxnagky MPOHONBHOTO M3ruGa, ofpasymomuecs NpH TOPU3OHTATBHBIX
TEKTOHMYECKMX OBICKEHMAX, MOXHO BBIACJIMTH MO CIEAYRILUM NpU3HAKaM
[3]: oryernuBbIi IMHEAHBIA XapaKTep CKNAMOK; MEHBIIAA IIOMA/b B IVIaHE,
YeM Y CKIafoOK TOINEepeyHoro usruba; usMeHenre ¢OpMBl NOINEPEYHOTO
CeueHusl BIONb OCH CKJIAZKY OT NOJIOYOH Ha KPasAX 10 KPYIbiX, H30KIIMHAIIb-
HbHIX WIH BeepoOOpasHbIX B CEpelMHE CKIAOKH;, H3MEHCHHE B LIMPOKHX
npeeNiax HaKIIOHA OCSBOM MOBEPXHOCTH KAaK B pasHeIX CKJAfKaxX, Tak
H B NpefeiiaX ONHOM CKJAIKM; WHOILA HallHime JIeXKAaWMX M ONPOKMHYTBHIX
CKNaMOK; 3HAYMTEIbHOE NPOCKANb3bIBAHME CJIOEB Ha KPBUIBAX CKIIAOKM
B mpouecce ee GopMupoBanus. ITH CKIAIKH PacIPOCTpaHeHbl B CKIIAIUYATHIX
Hoscax.

HexoToprle TpyOHOCTM BBI3bIBAeT HHOITIA ONpEAEIEHHE TeHETHUYECKOTO
THIA JIOKAIBHBIX CKJIQZIOK, HUMCKIIMX OTpaduyYeHHOE pacHpocTpaHeHue.
Cpeny HMX HOMHMO HeOONBIIMX HEPOBHOCTEH KPYNMHBIX TEKTOHMYECKHX
CKIIAJOK CJIeAYyeT BBIAENATh CKIAKH BHYTpHGOPMAIMOHHOTO TEYCHMS,
KOTOpBIe, O JaHHBIM {3], XapaKTepU3YIOTCH CIIeYIOUMMH OCOOCHHOCTAMM:
JIOKANM3ALMe B CPABHUTEIBHO MAJIOMOMHBIX TOILAX HOPOM, ¥ 3aTyXaHHEM
B NOJICTHNIAN0 MIMX ¥ IEPEKPBIBAIILMX MX OTJIOXKEHUAX; pasHooOpasueM Gopm
HOMNEPEYHOro CEUEHMS; Pe3KOM MCTapMOHMYHOCTBI0; PA3IHYHBIM HAKIIOHOM
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OCEeBBIX IUIOCKOCTEH; M3MEHEHHEM MOLIHOCTH CJIOEB Ha PA3NIMUHBIX KPhUIbAX
CKJIaIKHU.

IIpusHakaM¥ JIOKAIbHBIX IPUPA3TIOMHBIX CKIJIAOK, OGYCIIOBIIEHHBIX
TEKTOHMYECKUMH JBIDKECHMSAMHU IO Pa3OMY, ABNAIOTCA UX IIPOCTPAHCTBEHHAA
HPUYPOYCHHOCTb K 30HE HAapYIIEHUS U, O-BUOUMOMY, COOTBETCTBHE GOPMbI
u3riba HaNpaBIeHUI0 OTHOCHTENBHOTO CMEIUEHHs TeKTOHMYECKHX GIIOKOB,
pa3pmenseMsIX 3TUM pasnioMoM. Ilpu 3TOM MHOrAa GbIBaeT TPYAHO OTIMUMTH

TAKOH NPUPaVIOMHBIA U3rHG clIoeB OT pa3opBaHHON ¢nexcypsi. K pasop-
BaHHOM ¢excype, OUEBMIHO, MOXHO OTHECTH M3rub, IpH KOTODOM €ro
aMIUTUTY A NPEeBBILIAET aMIUTUTYRY CMEIEHMA IO HAPYIIICHUIO.

IIpn3HaKoM JIOKAJIBHBIX CKJIAOK, OOpas’yoIMXcs NpHU HHBEKTHUBHBIX
OUCTIOKAUMAX, CIIYXMT MX NMPUYPOUYEHHOCTh K 3K30KOHTAKTY OTHOCHUTEIBHO,
KDYIHbIX MHBEKTUBHbIX Tel (MHTPY3UM, QUATMpHI ¥ Op.). HeGonbume u3ru-
661 MoOryT 06pa3oBaThCia M OKOJIO MAaJIOMOIUHBIX UHTPY3HBHbIX Tel. Tak,
B OCHOBaHMM ACYaHCKOH IUIOTMHBI JIMH30BMAHBIE Tena NOPGHPOBHAHBIX
THe}CO-TPaHUTOB MOMLIHOCTBI0 0 40 M, 06pa3oBayu NpU CBOEM BHEIPEHMM
U3ruOpl BMENIAOMMX CIAHIEB C aMIUIMTYAOH B HECKOJIBKO MEIPOB, UTO
SABNIACTCA JOKA3aTeNbCTBOM UX MHTPY3UBHOTO BHEIpeHusd, a He 06pa3oBanHus
MyTeM pacIUIaBJICHUA Ha MeCTe,

OcoBeHHOCTBI0 JIOKAJbHBIX TI'PAaBUTAIMOHHBIX CKIANOK ABIAETCA MX
NPUYPOYEHHOCTh K MAIOMOINHOH (IO HECKONbKMX METPOB) IIPUIIOBEPX-
HOCTHOH 30HE Ha TOPHRIX CKNOHaX C HanpaBileHMeM H3ruba CIOeB BHU3
10 CKJIOHY. OCHOBHBIM INPU3HAKOM JIOKAIBbHBIX CKIIAOK, OOpa3yromuxcs
BCIIE[CTBME INEpEXOa aHIUApUOa B TUIC, ABIAETCA NPUYPOYEHHOCTh MX
K THUICOHOCHBIM OTIOXEHWAM INpU OTCYTCTBHM B OKPYXKAIOL[MX NOPOOAX.

3HauMTeNbHBIN UHTEpEC NMpeAcTaBiIAeT coboi onpeeeHe CKIIaaYaToCcTH
0 OTHOLIGHUIO K HPOLECCY OCAHKOHAKOIUICHUS, WIM, APYTMMM CIOBaMH,
OTHECEHME CKNIaAKH K TNOCTCEIUMEHTALMOHHOMY WIH KOHCeJMMEHTAalUOH-
HOMY THIly. 3pech BaXKHOe 3HayeHHe HUMEIOT HaONoeHus Halk MOLUHOCTHIO
CJ10€B U danmanibHbIMU U3MEHEHUAMH TIOPOJL B Pa3lMUHBIX 3JIEMEHTaX CKilaj-
xu. IlpusHaxamyu KOHCEIMMEHTAIMOHHBIX CKJIANOK (T. €. GOPMHUPYIOLIUXCS
OHOBPEMEHHO C OCAHKOHAKOIUIEHMEM) SBIIAETCS COKPAIIEHME MONHOCTH
B aHTMKJIMHAJIAX ¥, HA00OPOT, yBeNnnueH!e MOIHOCTH CJI0€B B CHHKIIMHAIAX.
Ilpu sroM nopopsl B rpebHe KOHCEIMMEHTALMOHHOW AHTHUXJIMHAIM MOLYT
OTHOCHTBCA K 0oJlee METKOBOAHBIM (alMaM IO CPABHEHHIO C OHOBO3PACT-
HBIMM OCaJKaMM Ha KpBbUIbAX CKJIAJKH, a MOPOObI B LEHTPANBLHON YacTH
CHHKJIMHAlTM MOTYT MpPEACTaBiATh coboi Gomee rayGoOKOBOMAHEIE (amyu
B cBome KOHCEIMMEHTaUMOHHON AHTHKIMHAIM MOXET NPOMCXOMUTh M Yac-
THYHBIA pa3sMBIB nopon. MHorma MOXHO BCTpeTHTs CKIIAiKy KOHCETUMEH-
TAMOHHYI0 B CBOe€il BepxHeil 4YaCTM M IOCTCEJUMEHTAIMOHHYI0 BHM3Y.
Ha ywactke mpoexkmipyemoro ruppoyana PaBa KoHCEIMMEHTAMOHHBIA
XapaKTep aHTHKJIMHAIBHOM CKIagKH ObUI [NOKa3aH B pe3YNIbTATe U3YyYeHHsA
YeTBIPeX HWDKHUX IaueK eBGhpPaTCKON CBHUTBI, KOTOpPHIE OTYETIIMBO BbIHENSA-
10TCA Ha KPbUIbAX, & B CBOHE aHTHKIIMHAIM IEPEXOfAT B TPYIHO pacwieHs-
eMblit puOTreHHBIH KOMIUIEKC C YMEHbILIeHHeM 0 6Lueil MOIHOCTH B 2—3 pa3a.

34



Puc. 14, Cxema OOpMUPOBaHMSA CIUIZAKH: eus CUsy
DONOXeHue ee Ha MOMEHTHI 3aBeplLIeHHs OTNo-
XKEHHsl PAa3NMYHBIX [AaYeK, CBHUT, JIMH3 M IOpH-
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Onpepenennpli HHTEPEC NpPENICTaBIACT TAKXKE BOCCTAHOBIJICHHE MCTODUM
¢dopmupoBanua ckiamoxk. Ilpu stoM Gonblioe 3HaYeHHE UMEIOT aHAIU3
YITIOBBIX HECOITIacuil, IO3BOJIAIOIUMIA YCTAHOBHTD OCHOBHBIE JTallbl CKIIA/IKO-
o0pa3oBaHKn, M olfpesenenne aGCoONMOTHOTO BO3pacTa MOPOJ, CHHOPOreHHBIX
U NOCTOPOTeHHBIX HHTIPY3HiH, NO3BONAKINEe YTOUHATH BpeMsaA 0Opa3oBaHus
cxapok. Iponecc hbopMHpOBaHHA KOHCEMMMEHTAIMOHHDBIX CKIIAZIOK MOXHO
YTOYHUTh INYTEM MOCICOBATEIIBHOIO aHANMM3a MOIIHOCTEH CNTAraloIUMX WX
JIHTOJIOTMYECKHX YayeK ¢ JIOMOUIBI0 HPOCThIX TIpadHYeCKMX MOCTPOCHMIA.

MeToapka Takoro aHanM3a pacCMaTpHBAETCA HAa NpUMeEpe aHTUKIIMHAIM,
PaCIONOXEeHHOH Ha NpaBoOepe)KHOM YUYacTKe INPOEKTHPYEeMOH IUIOTHHbI
PaBa (puc. 14). B anpe 370ii y3K 0 BanooGpa3HO# CKIAIKy, IPOTAHYBLIEHCH
B HMPOTHOM HaNpaBlIEHMH Ha pacctosuue Gonee 100 xm, mectamu oOHa-
KaTCA pHPOreHHo-0GTIOMOYHBIE H3BECTHAKH CBHUTHI aHa, OKpY>KEHHbIE
nopojamMu eB(paTcKoil CBMTHI.
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IIpy BOCCTaHOBNEHHH HCTOpHH (OPMHPOBAaHUS JTOH AHTHKIIHHAIM
HCXOMWIH M3 JONYIUCHHA, YTO KPOBNA JIHTOJIOTHYSCKHX MayeK 3ajierajia
BO BpeMA OCa[JKOHAKOIUICHMS TOPHU3OHTAIIBHO H YTO B 3aMKe aHTUKIIMHAIH
He 6bUl0 pa3mbIBa MOPOJ. AHAH3 HAUMHAICA CO CNPAMIICHUS KPOBIIM HMX-
Heil NayKH CBUTHI aHa (FOPU30HT OONMTOBBIX M3BECTHAKOB) C COXpaHEeHHEM
ee dakmueckoir MomHoctH. Ilpu aTom dopma MONOLBEE MAUKH XapaK TepH-
30Bajia CKIagyaTy0 pAepOpMALMI0 ITOH INEPBOHAYANBHO TOPH3OHTANILHOM
MOBEPXHOCTH 32 IePHOM OTIIOXEHUA NMOPOJ NMAuKU. 3aTeM CHpAMIUIL KPOB-
10 BepXHeH NaYKM CBHTHI aHa, 2 NMOMYUMBIUHECH IIPU 3TOM U3ru6bl HOJIOMBbI
BEpXHEH IAYKH XapaKTEPH30BaJIM pOCT CKINAfKM 3a mepHor oOpa3oBamus
910 mauxu. JanpHefimee crnpsAMIeHME BlIENEKALMX MayeK CBUIETEIIb-
CTBOBAJIO O NOCIENOBATENIBHOM (POPMHPOBAaHMM CKNAAKY BO BPEMA OTIO-
XKEHHA TMOpo[d NaHHBIX JUTONOIMUECKUX TNaveK. BocCTaHOBNEHHAs, TaKUM
06pa3oM, KapTHHa MOCIENOBATEIIBHOTO POCTA AHTHKIMHAIIN B CBA3M C MpO-
L€CCOM OCaKOHAKOIUICHHA YKa3pIBaeT HAa [JIMTENBHOCTL e¢ GOpMHPOBAHNUA,
a TaK)K€ Ha HepaBHOMEPHOCTb CKIaAK000pa3yonmx JBH>KEHUH B MPOCTpaH-
CTBE H BO BPEMEHH.

OueHka CTeNneHH COKATOCTH CKIIA[IOK XapaKTICpH3YyeT B LEJIOM HHTICHCHB-
HocTh pmedopmamuu ckanbHOro MaccuBa. IIpH Takom aHanM3e, OFHaKo,
MOTI'YT BO3HMKHYTb ONpeJeNICHHBIE TPY[HOCTH, OCOOEHHO B JIMTOJIOFHUECKH
OOHOPOAHOI MeTamopdHuecKkoit Tomie. B aToM cnyyae 6e3 BUIMMOWN CKIIaN-
YaTOil CTPYKTYpPBI MOXHO CYM|Th O AeopMalyH MaccHBa II0 OpHEHTHPOBKE
OCEBOH MOBEPXHOCTH M ILIAPHUPOB NTHIMATHUTOBBIX CKIAZOK. M30KNMHamb-
HblE CKIAAKH, XapaKTepH3YIOUWe WHTCHCUBHO IehOpMHpPOBAHHBIH MAacCHB,
TPYOHO PAacCTIO3HAIOTCA ¥3-32 NApajuieNIbHOTO 3aTieTaHus KPhUILEB H PEKOro
IIPUCYTCTBHA B 0OHAXEHMAX IIapHpoB. [103TOMY 3TH TECHO CKaThie CKIIAIKH
YacTo NPHHMMAIOT 32 MOHOKJIMHAIBHOE 3ajleraHue U JellalT HelpaBHIIbHbLIH
BBIBOL 00 OICYICTBMHM B 3THX NOpOIAX ClepgoB Gonbumx nedopmaliuii,
a TaKkxe OIMMOG0YHO OLICHHBAKT MOUIHOCTH ITHX NOpPOZ.

Onpepenenubie TpYIHOCTH NIPEHCTABIIACT TAKIKE BRISBACHUE B OCATOYHBIX
4 0co6eHHO B MeTaMOp(QHUECKHX TOJNIIAX HATOXKEHHOA CKIaJyaTOCTH, OTpa-
xaromei feopmaimio pasHOro fwiaHa W Bo3pacra. IIpu 3ToM Ha nmpakTHKe
Hepenko GHKCHPYIOT TOJIBKO HO3HIOK CKIIafvaTOCTh, KaK HauGoree YeTKo
BBIPAXKEHHYIO, IO IIPUBOAMT K ONMOOYHOMY HpEICTABIICHUIO O PasBHIUM
B 3TUX NOpOJaX NPOCTBIX W CPAaBHUTENLHO IIOJIOIMX CKIIaZiox, oOpa3oBaB-
mMxca B oy a3y gedopmanym.

Cnemgyer OTMETHTb, UTO TOJIBKO ONHO NPHCYTCTBHE HBYX HallpaBIIeHWH
CKIaNoK (OCHOBHOIO M HONIEPEYHOTO OTHOCHTENIBHO OCH CKJIAOKH) He sBIA-
€TCA JIOCTaTOYHBIM JOKa3aTeJIbCTBOM HECKOILKMX pPa3sHOBPEMEHHBIX M pa3-
HOHaIpaBjIeHHbIX (a3 ckIanxooOpa3’oBaHMsA, 3 MOXET ObITh TAKXE OAHO-
BPEMEHHBIM IIPOSBIICHMEM CJIOXHOIO ToONA Hanpsuenwi. [IpusHaxamu
HATIO)KCHHOH CKJIaAUaTOCTH MOTYT CIIY>KMTb: H3THOBI OCEBBIX NOBEPXHOCTEH
(mnockocreii) Golee paHHMX CKIJIaIOK; HCKPUBIICHMs NOBePXHOCTEH pas-
PbIBOB, OCTIOKHAIOIMX 3TH CKIAIKH; U3rM0 KIHMBaXKa OCEBOH ITOBEPXHOCTH
PAHHMX CKJIAIOK; CEKYIUee NONOXKEHHE OCEBBIX MOBEPXHOCTEH HAJIOXEHHBIX
CKJIAJIOK OTHOCHTEJIBHO OCEBBIX MOBEPXHOCTEH PaHHHX CKIIAIOK.
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7. ONIPEXEJIEHHE B3AMMOOTHOMEHUSA CKJIATIOK
1 PA3PHIBHBIX CTPYKTYP

CymecTByeT mnpOCTpaHCTBEHHas CBfA3b TEKTOHMYECKHX HapyleHMit
H CHCTSM MEJIKOH TpEeHNMMHOBATOCTH ¢ (OPMHPOBAHMEM M 3aTIeraHuMeM CKIia-
pox. Hocnemime KOHTPOMHPYICT OPHEHTHPOBKY KaK MEXIDIACTOBHIX, TaK
M CeKYLIMX pa3spbIBOB;, a TAKKE 30HBI IOBBIILIEHHOR TPEHMHOBATOCTH. B 3TOM
OposBisercs OONblIoe OpaKTHYECKOe 3HAaueHHe CKJIAYAThIX CIPYKTYP.
B maHHOM pa3spene pacCMaTpHBAETCA TONRKO CBA3b CUCTEM MEJIKOH TPEIHHO-
BAaTOCTH CO CKJIAAKaMU, MOCKONIBKY B TeofIOTHYECKOH JIMTepaType JOoNnycKa-
eTcH, YTO 5Ta CBA3b Gollee ompererieHHas, 4eM ¢ TEKTOHNYECKMMH Hapyiie-
musamu. Ilostomy B renerueckoil KiaccudukanyM TpemuH GbUT BbIEICH
CITEHANTBHBIA TEKTOHHUeCKHMH THIT ~’COCKIIaMYaThiX ™’ TPEIHUH.

Brusiane CKITafYaTOCTH, NMO-BHOMMOMY, IPOABIISETICH HE TONBKO B dop-
MUpPOBaHHM COCKIJIa[UYaTHIX TPELIMH, BO3HUKAILMX BO BpeMs CKIagKoo6-
pa3soBaHusA, HO TaK)ke CBA3BIBACTCA M HA NOCKJIAYATBHIX H IOCIECKIIaTUaThiX
TpemmnHax. PaHee o6pasoBaBHmECH TpPEIIMHBI MOTYT ObITh I€peopHEHTHPO-
BaHBI BMECTE C MIOBOPOTOM CJIOEB, IIPH 3TOM B OJHHX YAaCTAX CKJIAJIKH OHM
MOTYT IPHOTKDBITECA, 3 B JPYTHX, Ha0GOpOT, COMKHYThea, PopMupoBanme
GECCIIOPHBIX COCKJIAYATHIX TPEIIMH MOXeT GbITh CBA3aHO C MPOCKAIb3HIBA-
HHEM CJIO€B, 3aKATHIX Mexy Gojee INTaCTHYHBRIMH nopopamu. Bonee cmox-
HOE COYeTaHHe COCKJIAAuarThIX TpelWH o0pa3yercs B IO3JIHHE 3Talbl CKIIaj-
K000pa30BaHUsA IO EHCTBHEM Te€X JKe CHI, HO B YCIIOBHAX, KOTHA HOPOIb
yXe NOTepsUHM CnocoGHOCTh K IUIacTHUeckoMy TeueHwio. Hakomen, cum-
METpHA CMATOTO B CKIAJKH MAacCHBA [OJDKHAa BIIMATh HAa OPHEHTHPOBKY
ofpasywumxcs B JanbHeiimem tpemud. IlosTomy 3akoHOMepHOe pa3me-
IICHHE CHUCTEM TPEHIMH OTHOCHUTENIBHO CKJIAIKH He SBJIACICA [0Ka3aTens-
CTBOM HX OZHOB PeMEHHOTO 06pa3oBanusA CO CKIIAKaMH.

Yacro HaG0OaeTCss KOHUEHTpAIUA TPEIINH B MIADHUPHBIX YacTAX CKiIa-
nox. A. B, Koponep (1951 r.) omichIBaeT CMAThIE B CIIIaiKy THPOKCEHOBBIE
nopdUpPHTHI, XapaKTepH3YIOIMECA CeZYIOIMMY 3HAYCHUAMM MOIYNA Tpe-
LIMHOBATOCTH: H4 MOJOI'OM HOKHOM Kpbule CKIIaAKH 5, Gike K ocH 12,
B 0ceBOH yacth 18 M Ha ceBepHOM KpyTOM Kpbule 12 TpenmwH Ha 1 M. B u3-
BECTHAKAX KapOOHAa 3THM >X€ aBTOPOM ONMCAHO CrYIUEHHE KaJblMTOBBIX
IPOXWIKOB B OCEBOH 4YacTW CKNAgKH, Hocruranmmx 22% obuiero obbhema
TOPOBE IO CpaBHEHHIO ¢ 2—3% Ha KpbUIe ITOH CKIAIKH.

TloBpiuIeHHas TPENMHOBATOCTh B CBOJAX aHTUKIMHANe# Obula yCTaHOB-

Puc. 15. AHTMKIHHAIBHAA CKIIAJIKa B IOp-

CKHX M3BECTHAKAaX Ha NpaBoOepexHOM

yyacTke apoyHo#t motuHel Kacmaiton. 3oxa

NOBBIIEHHONK TPEIHHOBATOCTH IIPUY pOdeHa
K I'pebHI0 aHTH ITHHATY




JleHa Ha yvactkax miotaH Xemuccus, Kacmmiton (puc. 15), YapBakckas
(CCCP).

B oTHOLIEHMH 3aKOHOMEPHOH OPHEHTHPOBKH TPELIMH HET eJMHO# oOiwe-
NIPUHATOH TOYKHM 3peHHsA. M3BECTHO TpPM OCHOBHBIX BAapHaHTa CXEMbI CBS3H
OPHEHTHPOBKH TPELIMHHBIX CHCTEM CO CKIIANKaMH:

1) He Cutrep (1960 T.), B. A. Bykpusckuii, A. B, Muxaiiniosa (1963 r.)
YBA3BIBAET TPEIMHOBATOCTh C 3IEraHMeM ILIApPHMpPA M OCEBOH IUIOCKOCTH
CKJIa[KH.

2) JI. L. Knopur (1969 r.) cBsisbiBaeT TpEIUMHHbBIE CHCTEMbI C 3ajie-
raHHeM CIIOEB Ha KPbUIe CKITAIKH.

3) B Pexomenpamusax ITHUMC (1974 r.) OpHeHTHpOBKa TpeLMH CBS-
3BIBAETCA OMTHOBPEeMEHHO CO CTIOMCTOCTbHIO H CKIIAZYaTOCThi0. B Hecienosanmm
H. B. MersakoBa (1962 r.) nOKa3aHO OHOBPEMEHHOE MPHCYTCTBHE CH-
CTeM, CBA3AHHBIX CO BCEH CKIIA[KOH, H CHCIEM, CelMUYHBIX IS TOTO
HIM MHOTO ee Kpbita. Hamiuie MHOTOUMCIIEHHBIX BAPHAHTOB CBA3H TPELUMHO-
BAaToOCTM CO CKJIAJKaMM IOIQUepKUBaeT CyOBbeKTHBHBIA XapaKTep omnpernese-
HMA TEHETHYECKOTO THIIA TEK TOHHYECKHX TPEIHH,

Heobxogumo oTMeTHTs GONEe CIOXHYI0 M MHOTOOOpasHyH KapTHHY
TIPOCTPAaHCTBEHHOTO pa3MEIleHHS TPEUIMHHBIX CHCTEM B pPEaIBHBIX CKJIAf-
4aThIX MAacCHBaX IO CPaBHEHHMI0O ¢ BBIUICYTIOMAHYTBIMH YNPOLIEHHBIMU
cxeMamu. O6 3TOM CBMAETENILCTBYET pPa3sHOOGpasHe pPHCYHKOB KPYTOBBIX
Ouar paMM, TOJNYYEHHBIX Ha pasiMyHbIX yyacrkax. Jlaxe B mpemenax ofHOi
CKJIAJIKH B Da3HbIX CIOAX MO>XKET HabIopaTeCA pasfiMuHas TPeIMHOBATOCTb.

B ocHoBaHuM apouHo#t mwioTHHbl KacceG Bbigensaworcs Tpu HauGoree
pacIpoCTpaHeHHbIe CHCTEMBbI TPEIIMH: OZJHA MEXIDIACTOBAsA M IBe, B KOTOPBIX
TPELIMHbI IePHEHIHKYIIAPHBI CTIOHCTOCTH. IIpH 3TOM TpelmHpI OBYX MOCHE-
HMX CHCTEM He DPaTHYAIOTCA AOCTATOYHO YETKO MO MOP(OIIOTHYECKHM IIpH-
3HAKAM, YTOGBI Cpe/l HUX MOXHO GBUIO BBIICITh TPEIWHBI CKOJIa H OTPHIBA.
OGpamaer Ha ce6s BHHMAaHHME, YTO NPAKTHYECKH OTCYTCTBYIOT TPELUMHDI,
napajvlelbHble WM NepHeHIMKYIAPHBIC JIMHUM IPOCTHPAHMA CIIOMCTOCTH.

CnoxHbie reOMeTPHIECKHE B3aMMOOTHOIIICHHA TPEIMHOBATOCTH M CKJIa-
mox mokasadpl P.II. HuxensceHoM (1967 r.) mis Amnanauckoro IoiaTo
(CHIA). TaMm BBHIIENAOTCS YeTKO BBIPAKEHHBIE CHCTEMBbI TPEILVH, NepIeHay-
KYNspHbIe OcH CKagoK. OmHAKO NpH TOBOPOTE OCH CKJIAJKH 3Ta Ipeob-
JIAJAIoUIaA CHCTEMa TpemuH OGBIMHO He NOBOpPAuMBAETCsA, a NepeceKaerTcs
M 3aMelIaeTcs Opyrod CHCTEMOH, OrM3MeplieHIHKYNspHOH ocH, T. €. Habo-
maercsa Kak Obl cxaykooGpa3HOe HM3MEHEHME 3aIeTaHMs CHCTEMBI Ha Qome
NMOCTENEHHOro U3rnba CKIIaIKH.

CnoxHocts ycnoBuit ¢GOpPMHPOBAHMA TPEHIMH B CBA3M CO CKIIAKO-
ofipasoBaHMEM BBIPaXAETCA B HAIMYMM OOBIYMHO MHOTHMX CKJIaIOK Da3HOro
MOpANIKa, HEOOUHAKOBO OPHEHTHPOBAHHBIX, 0GPa30BAaBIIMXCA B HECKOJIbKO
9TaNoB, YacTO CIOXHOH (opmMbl, ¢ U3rMbaHMeM ILIApHMpa, CO CMELICHHEM
cBOHOB M T. M. Hago Takxe yuMTBIBATH PAasiMuUHe MAKCHMAaNbHON MHTEHCHB-
HOCTH CKJIAZIKOOOpa3oBaHus, (PH3HKO-MEXaHHUYECKHX YCIOBMH B INEpHOA
CKJIaiK006Gpa30BaHMA M TEKTOHHYECKMX IIPOUECCOB B TeOCHUHKIIMHAJIBHBIX
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H miatdopmMenHeix obnactax. K stomy MoxHO HoOaBHT, HEOOHOPOLHOCTH
HOJA HANPAXKEHUA B Npedenax opgHo# Gopmupyromeics CKIaIKH, CBA3AHHYO
C HaMWiEeM CNOeB M IAYeK pa3HOM KOMIIETEHTHOCTH M ¢ 0Opa3’oBaHHEM
IpY M3rube OTHOCHMTEIIBHO KpENKOW MAauKM Ha BHELIHEH CTOPOHE neperuba
30HbB! OTHOCUTETBHOIO PACTAXEHHs, 4 HA BHYTPEHHEH — 30HbI COKaTUSA.

Bonsiioe BO3peAcTBHE Ha XapaKIep BIIMAHMA CKJIAJOK Ha TpEIUIMHO-
BaroCTh, HO-BHIMMOMY, OKa3bIBaI0T BPEMEHHbIE B3aMMOOTHOLLUCHHA IIpoO-
1eccoB CKIaakooOpasoBaHus M urudukamuu. Tak, npH MpoYMX paBHBIX
YCIOBHAX MOXHO NOJIYYHTb pasHble KPYroBbie OUArpaMMbl mif CKIAAOK,
06pa3oBaBIMXCA B INpouecce MMTHGUKAMY (KOHCEIMMEHTAMOHHAA CKIIal-
YaTOCTh) WIH UOCHe JUTHOUKANMM M NPH HATAYMM HECKOJbKHX 3TaloB
CKJIaIK000pa30BaHHsA, NPUYPOUYEHHBIX K pA3HBIM CTafMAM JMTHQUKAIUY.
Wmeer 3HaueHWe M OTHOMIEHME IUMHBI TpelMH K pasmepam cknaikH. Tak,
B Cityyae GONBIION CKIIAAKH H OTHOCHTENBHO MEJIKMX TpEeMH NOCIeHHHE
OynyT Gonblile CBSA3aHBI ¢ HAIUIACTOBAHMEM H MeEHbIIIe C OCEBOH IUTOCKOCTHIO,
YeM B CJTyyae JIMHHBIX TPEIIMH H OTHOCHTEILHO HeGOMbIIOH CKITaIKH.

8. USYUEHHE CBA3U CKIIALIOK C PEJIbEGOM

IIpy HHXXEHEPHO-reOJIOTHYECKUX H3BICKAHMAX M3yJYeHHE BIMAHMSA CKNafl
YaTOCTU Ha penbed IipelCcTaBiiseT 3HAYMTENbHBIA MHTEpeC, TAK KaK IIOMOTaeT
YTOUHHTh CKIJIAUATYI0 CTPYKTYpY MAacCHBA ¥ BOCCTaHOBHTb ITOCIIETHMIA
3tan ee QOPMHMPOBAHMA 1O OCOGEHHOCTAM penbeda, a TaKKe NOHATb IPO-
nieccht dopmupoBanus penseda M, B YacTHOCTH, HCTOPHIO (OPMHPOBAHUS
rnomuHsl. IIpn 310M Henmb3s OrpaHMUMBATHCH YHPOIICHHBIMH IIpefiCTaBlIeHN-
MM O NpEMOM BRLIDAXEHUH CKAAfiox B pentede B dopme aHTHKMMHaneH-
MOMHATHA WIH CHHKIIMHANEH-Mpornbos, a TaKxke CIyYasX MHBEPCHHM B BMIE
BIaf¥H N0 aHTUKIMHATAM, CllelyeT OTMETHTh TECHYIO B3aMMOCB#A3b perbeda
¢ HOBEHIMMM CKIafyaThiMH fedopMamdsMH, M3YYaThb KOTOpbleé Haf0 Ha
ocHoBe reomMopdonoruyeckoro aHamsa. IloatoMy HactTosmuit pasgen co-
cTaBieH B ocHOBHOM mo marepuanam H.II. Kocrenko [8], smisrowerocs
CHELMAIINCTOM B 3TOH 00JacTH.

HeoOxomumo mnpexge Bcero pasiMuarh ~MepIBhIE”, T.€. Hepa3BHBa-
OIMECA CKJIANKM, M “XWBbIE”, Pa3BHBAICIIMECH, IO-PA3HOMY BIHMAIOLINE
Ha pensed u Ha ropooGpazoBanue (puc.16). “MeprBBIe” CKIIAOKM MOTYT
06pa30BaTh HEPOBHOCTH B pejibede TONBKO MyTem N30HpaTeNsHON NeHy Jauuy
B YCIOBHSX O0liero nmogsema. 3Oech BaXKHOe 3HAYCHME MMEIOT JIMTONOro-
CIpYKTypHbIH (aKTop, 06YCIIOBIMBAIMI pasHY0 YCTOMUHBOCTL TeX HIIH
MHbIX YacTeil CKMaIKH, ¥ ry6HHa IeHyHAMORHOTO cpe3a. ~JKuBsie” cKIazH
UTpaloT IMaBHYI0 posib B penbede, KoTopblil HopMHEPYETCsi B NpPOHECCe HX
HOBCHIIEr0 TEKTOHHMYECKOrO pa3BHTHA H IIOJ OJHOBPEMCEHHBIM BIHMAHHEM
JeHynaluKu, MCKaXamomed M cMAryaioweil Hopeitinme penbedoobpasyroimme
OBIDKEHHS.

OueBHOHO, YTO HOBBbIE CKJIaKH MOTYT OBITh BHIDaXEHBI B penbede
TOJNBKO MPH NPEBHILIEHHM CKOPOCTH BEPTHKATIBHOH COCTABIsIOMWEH TEKTOHH-
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Puc. 16. Cxema nmoHepeuHEIx cedeHuit “MepTBEIX” (¢) M “XUBLIX” (6) aHTMKNUHANBHBLIX
cxiagok (no H, I1. Kocrenko)

YECKOTO [BMIKEHMs Hall HUBENHPYWIUMM BO3ACHCTBHEM 3K30reHHBIX MHpo-
LIECCOB JEHYHAUMU ¥ aKKyMYJIAUMM HOBeALMX ocagkoB. ~Kussie” cKiagku
MOFYT OCITOXHHMYBCA PaspbIBHBIMH HapylueHMsAMH. B HEKOTOpBIX Cllydaax
3TOT MpolecC NPHBOIUT K HOJNHOMY OTMHpaHuio pedopmanmuu K3ruba
M K BO3HHKHOBEHWIO HOBOH “>KUBOH’ CIPYKTYpHOH (GopMbI ¢ GNOKOBBIM
CTpOEHHMEM M TIepeMEIleHHeM OTHENbHBIX OIOKOB TONBKO IO pa3phIBHBIM
HapylIeHMsAM. JTH NEepeMeLICHNA MOTYT B pasiIMyHOH CTETIEHM HACcleloBaTh
HANpaBJIeHHe [BUXKEHHS H CKOPOCTh NPEXHHMX CKIANYaThiX Aedopmaruii.

B TropHBIX CKJIA[UaThIX OONACTAX BCTPEUANTCHA CIIOMNHbIE COYETAHHA
">XUBBIX” W MepTBBIX” CKIAJIOK pasyIMyHOro nopsaxa. lpu n3yuenmu
HOBeEHILero pa3BUTHA CKIIAIOK HEeOOXOSHMO YUYHTHIBATh OOLIME ¥ JIOKAIbHbIE
TEKTOHMYSCKHE [IBIDKEHMS M MX B3aMMooTHolleHue. IIpu 5ToM npaBHiIsHER
paccMaTpHBaTh HE H3ONMPOBAHHBIE CKJIAIKH, a CONPAXKEHHBIE CHCTEMBI
CHHKJIMHAjIed M aHTHKIIMHATIEH. B CONPMKEHHbIX CHCTEMAX CKIIAOK TOPHBIX
COOpYXXeHHHl OTHOCHTEIIbHAs PONIb OTPHIATENIBHBIX U TOTIOXKUTENILHBIX (opM
HEpaBHO3HAYHA ¥ CHHK/IMHAIH, KaK IPaBHIIO, HMEIOT HOIYMHEHHOE 3HAYCHME,
Hoseiinime cxiagyaTsie JUCTIOKAUMM HPHHATO pasfensaTs B MOpdONory-
YeCKOM OTHOILIEHMH Ha METacKJIAZKH ¢ OONBLUIMM pagiyCoM KpPHUBH3HBI,
COCTABJIAIOIMM HJECATKN M COTHH KWIOMETPOB, U OOBIUHbBIE CKIIAAKH C OTHO-
CHTETIBHO MAIBIM DpajdycOM KPHBU3HBI, He IPEBBILIAIOLMM HECKOIBKO
KHIOMETPOB.

Meracknanku, T. €. NOJIOTHE M3rHOBI, TOJIOXUTENbHEIE (POPMBI KOTOPBIX
COBIIAFAIOT C INTaBHBIMM CHCTEMaMM XpeOTOB, yCTaHABIMBAWICA IO Hedop-
MalMAM JIOBEPXHOCTEH BBIPaBHMBaHHA, cHOPMHPOBABIMXCH OO0 ropoobpa-
30BaHMA. OCOBEHHOCTH 3THX MOJIOTHX CKIAJ0K 3aKIIOYATCA B UX IyGOKOM
3a710)KeHHAM M DIMTENIBHOM Pa3BMTIHH, COM3MEPMMOM C 3TallamMM ropooGpa-
3oBaHuA. IIpuuem HauGoriee HMHIEHCHBHBIE BEPTUKANbHBIE IBH)KEHUS SBIIS-
I0TCA NIO3[IHE- HMIIH NOCTOPOTeHHBIMH IO OTHOIIEHWI0 K BHYTpPEHHEMY CKJIaml-
K0oOpa3zoBandio. QPopMHpOBaHHE MEracKjafiok IEepBOro IOpAAKa uacro
CONPOBOX/IAETCA INPOABIICHHAMM MHTPY3MBHOIo M 3(¢y3UBHOrO marma-
TH3Ma, B CTpPOEHMH MerackjlagoK HaJo pasi{yatTe BHEIIHee CIPOEHHE,
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XapaKTepu3ywleecs: IOJNOTMM CBOJIOM, M BHYTpeHHee, OOYCIIOBIIEHHOE
CKJagKaMu Hosiee BBICOKOTO HOPsIKa U pa3spbIBHBIMH HapylieHHAMH. C yue-
TOM BHYTPEHHErO CTPOEHMA MerackjagKH MOXHO [Opa3leNuTh Ha CBONOBO-
CKJIa[uaThie, HaOiIofaeMbie B OCAIOUHBIX Nopomax (Hampumep, Kpsim),
CBOIIOBO-BnokoBoO-ckianyaTeie (Bonbimoi KaBkas) M cBogoBO-Gi10KOBHIE,
pacpoCTpaHeHHbie B YCIOBHAX NMopHATOro dhyHpamMenTa, Cienyer OTMETHTD
OTCYTCTBHE €OMHOH TOUKH 3pEHHs] Ha IPUPOAY U MEXaHU3M HOpMUpPOBAHUA
MeracKkiafiox. B yacTHOCTH, HesiCHa OTHOCHTENIbHAs PONb CKIJIaMYaThIX H pas-
PBIBHBIX AedopManuit Npyu X 06pa3cBaHUH.

Hopefinme cxnagk¥ ¢ OTHOCHTENBHO MATIBIM pATMYyCOM KPHBH3HBI
OTMEUaTCs IPEMMYILECTBEHHO B OCAJIOYHBIX TOJINAX M peXe B NOpodax
dyngamenra. MOXHO BBIJENMTh [iBAa OCHOBHBIX THMIA 3THX CKJIAJOK: MOCI-
CEIUMEHTAIMOHHRIE CKJIAKH, B KOTOPBIX 3TN0 MOBEPXHOCTH BHIPABHMBAHUA
630k k o6memMy M3ruby Cl0eB, M CKIIAIKH C WIMTENbHBIM KOHCEIMMEHTa-
IMOHHBIM Pa3sBHTHEM, IpedIIeCTBYIOIHM CTaHOBJICHHIO CKIIAIKH B penbede.
ITpu 310M M3rH6 NMOBEPXHOCTH BHIPABHUBAHWSA HE COBNAJAET C OGIMM H3TH-
60M CTTO€B ¥ OTPaXKaeT JIHILB NOCETHION CTaHIo ero hOpPMUPOBAHHA,

Teomopdonoruyeckoe BpIpaKeHHE IPONECCOB CKIIAMIK00GPa30BaHUA
TMPOMUCXOJUT NO-Pa3HOMY B OOIACTAX C MIMTENBHBIM IMOOHATHEM H B 0GIacTAX
¢ yCTOMWBBIM NporuGaHueM, NMpeNCcTaBIIIOUMX NMPeAropHBIE H MEXTOpHbIE
BIIaJTUHEI.

B ycnoBusax o6umIero MOgHATHA U JIeHYIaumH (POpMIPOBaHNIE BO3BBILIEH-
HOCTeH-aHTHKITHHATIEH M BNAJWH-CHHKIMHAICH BCEIrJa CONPOBOXHACTCH
00pas0oBaHHeM 3OHAIBHOIO pEibe(pa, MBIAMIICIOCH MPHSHAKOM COBpe-
MEHHOTO MJIY JTMILb HeOaBHO NMpPeKPATUBILErocs HOBEHIIEro pasBUTHA CTPYK-
TYPHO# GopMbl. IIpH 5TOM LEHTpabHas YacTh HOBEHIEro MOJHATHs GOJIbILe
JEHyIMpOBaHa II0 CPaBHEHMIO C COIpeNeNbHBIMU paioHamu. ITo mepe yna-
JIEHHSA OT CBOAA K KpBUIbEM MHTEHCMBHOCTb 3PO3HM YTacaeT BIUIOTh IO
nepexona MAEHYJAUMOHHOTO penseda B aKKYMYJIATUBHBIL B CONPAXEHHOM
obnacty nommkeHMs. COOTBETCTBEHHO NpH Pa3BHIHM CHHKIIMHAIH, BBIpa-
XKeHHO# B penbede, HAGMIONAETCA yracaHWe pacwieHeHHOCTH penseda or
CKJIOHOB K HEHTpY.

Ilpr yHpoynAuMM HOBEHIMX aHTMKIIMHANEH NOXBEM M HOTPYXXEHHE MX
DIAPHUPOB TNPOMCXOOUT MNPAKTHYECKU HE3aBHCHMO OT JIMTOJIOTHYECKOIO
daxTopa. VuacTky pesore HOHMDKeHMS IJApHHpa aNTHIOMMHANH Yacre Npo-
NWIMBAIOTCS CKBO3HBIMH [OTMHAMH peK. IlogbeM CKIafiok B YCIOBHAX
KPYTOro CKJIOHa oOwero MNOOHATHA IPUBOIMT K HAKJIOHY aHTHKIIMHANCH
H CHHKIJMHANIEH B CTOPOHY CONpPsKEHHOH BnamuHel IIpu pasBUTHM TakHX
ACHMMETPHYHBIX CKIaJoK HabnronaeTca CMeImeHHe BOJOpPa3feNibHOH YacTH
COOTBETCTBYIOIMX XpeOTOB HA KPbUIbA AaHTUKIIMHAICH.

B KOHJEHYNauMOHHBIX CKJIAJIKaX IIOBEPXHOCTh BHIDABHMBaHHMSA Cpe3aeT
Haubonee aKIMBHO MNOAHMMAIIIYIOCS YacTh AHTHKIJIMHATIBHOM CKIIafKH,
OOBIYHO COOTBETCTBYIOLICH BOLOpa3nelly BO3BBILEHHOCTH. IIpM HepaBHo-
MEpHOM pOCTe CKIIaJIOK B penbede 06pa3yiorcs 3pO3MOHHO-HEHYNAUMOHHbIE
CTYMEeHH Ha CKJIOHAX BO3BBIIIEHHOCTH, COOTBETICTBYIOILHME PETHOHAIBHBIM
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Bpe3aM TPaH3UTHBIX peK. H3yueHne 3THX.3pO3HOHHO-ICHYNANMOHHBIX Gopm
HO3BOJIAET NPOCIEOUTD MPOLECC POCTa CKIANOK B TEUCHHE HX KOHIPO3UOH-
HOTO pa3sBHTHA.

B ycnoBusax o6iiero Norpy>keHHs 4 aKKyMyNAIHMH HOBEAILMX YeTBEPTHY-
HBIX OTJIOXKEHHH MOXET IPOHUCXOIMIb JIOKATBHOE NMOAHATHE aHTHKIIMHAJIK
C TIOCTeNeHHBIM OCBOGOXICHMEM €€ H3-TOJ, MOKPOBA PhIXJIBIX OTIIONKCHMUIH.
OpHAM H3 TPU3HAKOB pOCTA TAKOH AHTHKIIMHAIA SABIACTCA MECTHBIA 30-
HATTBHBIA penbed C KOHIEHTPHYECKHM PacCHONIOKEHHEM BOKPYT IeHTpa
HOBefilIIero NOJHATHA TPEX 30H PaIIMUHON Iy OMHEI fEHYJAMOHHOTO Cpe3a:
HONHOro OOHaXKEHMA, INPOCBEUMBAIOLIEH M 3aKPHITOH CKIAOKH. B cioyuae
HAKJIOHHOHM CKJIAJKH 30HANBHOCTH ABJIAETCA HENPABHIbHO-KOHIEHTPHYECKOH.

B omnuume oT MepTBO#’’ CKIIaKH, IIOBCEMECTHO pacwWIeHEHHOH CKBO3-
HBIMH JOJIMHAMY HPEHMYILECTBEHHO TPaH3UTHBIX peK, B “XHBOX® pacTyuieH
AHTHKJIMHATHM B Hayasle KOHIPO3MOHHOTO pa3BHTHA Habmopmaercs GopMupo-
BaHHe MECTHOTO BOJOpa3ferna ¥ MHOXECTBA CKBO3HBIX M COCTaBHBIX [IOJIMH.
IIpu 3toM oOwMA PUCYHOK pacWICHEHMA B Ipelenax pacTylero HOJHATHS
COXpaHfAeT B IUIAHE PaHATBHO-JIYYHUCTBIA XapaKTep OTHOCHTEJIBHO BO3HHK-
1Iero MectHoro Bopopaspena. HapacraHue ckopocTH pocTa BO3BBILIEHHOCTH
cnocobCcTBYeT MHUrpamMu pek B CIOPOHY MEHBLIErO BO3MbIMAHUA. Jlans-
Helilllee MOBBILIEHHE CKOPOCTH MMIDAlMH PEK CMEHSETCA MX 3aKpeliecHHeM
B ObicTpo yrnyonsamomuxcs ponuHax. CoxpallleHHe HMPUHbI 3THX JIOJHMH
IpOTOPUMOHAIBHO YBEJTMUCHHIO CKOPOCTH pocra cknagku. IlpesrieHue
CKOPOCTH IOAbEMa HaJ MAaKCHMANbHOH WHTEHCHMBHOCTBIO IPO3HMH IPHBOIHT
K OTMHpaHMIO GONBIMHCIBA PeK B IEHTPATBHOH YacTH pa3BHBAIOILErOCsH
HOTHATHA.

Bce u3noxxeHHoe ykaspiBaeT Ha OONBIIYIO M CIIOXKHYI0 CBA3b penbeda
€O CKJIAouaTO# CIPYKTYpOH MaccuBa H HOBEHIMMH TEKTOHHYECKHMH [IBH-
KeHUAMH. IIpH MHDKEHEPHO-TEOJIOTHYECKHMX H3BICKAHMAX O TMAPOTeXHH-
YeCKOro CTPOHTENbCTBA HEOOXOmMMO MONYYarb MAKCHMATIBHYIO IeoJIord-
YecKylo MHQpoOpMauMio ITyTeM aHanmu3a penbeda Ha KOHKPETHOM YYacTKe.
910 ABnAercA BecbMa 3(PQPEKTHBHBHIM, HO HENOCTATOUYHO HCIONB3YEMbIM
B IPaKTHKE U3bICKAHUA METOJIOM HCCIIEHOBAHMS MaCcCHBA.

9. U3YUYEHME BJIMAHUA CKJIAIOK
HA HWHXEHEPHO-TEOJIOTMYECKHME CBOWCTBA
CKAJIBHOIO MACCHBA

JiA  MHKeHEepHO-reoJIOTHYecKoro OOOCHOBaHMSA NPOEKTHBIX PpeuleHH#
HANO YETKO MNpEACTaBiaATh OCOGEHHOCTH M XapaKTep BIMAHUA CKIIagyaToM
CTPYKTYpbI Ha CBO#CTBa MaccuBa. OueHKa BNHAHHA CKIAOYaTOCTH HA MHXKe-
HEPHO-T€0JIOTHYECKHE YCIIOBUS CIPOMTENbCTBA THIPOTEXHHWYECKHX COOpY-
JKEHHMH CBOOMTCA OOBIYHO K PaCCMOTPEHHMIO M aHAIU3Y CIIEHYIOLIHX BOIIPOCOB:
YTOUHEHHI0 MPOCTPAHCTBEHHOIO 34JIeraHHs CII0eB C ONpelesIeHHbIMH HHXe-
HEpHO-T€OJIOrMYECKHMH  CBOHCTBaMH; BBISBICHHIO YCIIOBHH 3aJI€raHus
H COCTaBa NMOPOJl HA OTHEIIBHBIX YYCTKAX H OTMETKAX; M3YUYEHHI0 HH)KEHEepHO-
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TeQJIOTHYECKMX CBOMCTB CKalbhHOIO MACCHBA, CBA33HHBIX CO CKIIAOKOH
B UEIOM; BBIABICHHIO HHXXEHEPHO-IEOJIOTHUYECKHMX CBOHCTB, XapaKTepHbIX
1A PAa3NIMYHBIX E€MEHTOB CKIIAKH; YTOYHEHWIO pa3MeEIleHHs pa3phIBOB,
NPOCTPAHCTBEHHO CBA32HHBLIX CO CKJIAOKOH; YTOYHEHHIO COBPEMEHHOTO
HANPSKEHHOr0 COCTOSIHMA CKalbHOTO MACCHBA B CBA3SKH C €ro CKJIAuaTof
CTPYKTYpPOH; YTOYHCHMIO THIPOTEONIOTMYECKHX OcoBeHHocrell, o6ycnos-
JICHHbIX CKiagKaMH. Peulenne 31x BonpocoB obecleuHBaeT OCHOBY I
OLEHKM IpPOYHOCTHBIX, [eOpMAUMOHHBIX, (WILTPALMOHHBIX H JPYTHX
CBOMCTB MAaCCHB4, CBA3AHHBIX C €0 CKJIANYATOH CTPYKTYpPOH.

YTOUHEHHE INPOCTPAaHCTBEHHOIO 3a/leraHHA CJI0EB ¢ OINpenesleHHbIMH
HHOKEHEPHO-TEOJIOTHYECKMMH CBOHCTBAMM KacaeTCA HENOCTYIHBIX IS He-
HOCPeACTBEHHOTO HaOnofieHHA Iy OMHHBIX H NOAPYCIIOBHIX YacTeil MaccHBa.
K 3THM CTOAM OTHOCATCA BOIOYNOPHBIE M BOJONPOHMIAEMBIE [TAUKH, [UTACThI
OTHOCHTEJIbHO IIPOYHBIX WIH CIa6bIX NOPOJ, MAYKH JIETKOPaCTBOPHMBIX
nopop # 1. 1. Ocoboe mpakTHYecKoe 3HAYCHHWE MMEET TOUHOE OIlpefeNieHue
OPHEHTHPOBKHM MEXIUTACTOBBIX TPeIIMH M TOHKMX IJIMHHCTBIX IIpOCIIOEB,
O6BIHO OIpefieNAMIMNX YCTOHYMBOCTD OTKOCOB M HPOYHOCTD OCHOBaHWil
COOpYKeHu# Ha cmBur. IIpu reoMerpHYecKnX IOCTPOSHHAX HEOGXOmMMO
YUMTHIBATH, YTO TIOJIOXEHWE CIIOEB MOXKET CYIIECTBEHHO H3MEHHTBCA CMe-
ILIeHHEM 0 pa3pbIBHBIM HapyuieHUsM. Tax, pa3pbiBHbIC HAPYLUECHHSA MOTYT
pasopBaTh CO CMELICHMEM BOJIOYIODHBIE WIM BOOHENPOHHIAEMBIE CIIOH,
OMYCTUTE WU NONHATE NauKy NPOYHBIX MOPOT, U.T. 1.

BrifBiieHHe NMPOCTPaHCTBEHHOIO 3aJIeTaHHA M COCTaBa NOPOJ, HA OTAENH-
HBIX YYacTKaX MAacCHBa M OTMETKAX KacaeTcs Ipexde BCero BBIABIIEHHA
HX HEOQHOPOJHOCTH M AHHM3OTPOMHOCTH B OCHOBAHMH KOHKPETHBIX COOpY-
MeHMH, B CTEHKAX W [He CTPOMTENBHOrO KOINOBaHA, HA TPACCE TYHHENd,
B KpoBJie H CreHkax nopasemHeix kamep I'3C u gp. OcoGeHHo TpynHoO pe-
UI3eTCA 573 3afaYa A DIYOHHHABIX NOM3EMHBIX COOPY>KEHMHl BBHAY HOPO-
TOBH3HBI ¥ Mano# 3¢p¢exTuBHOCTH rybokoro OGypenws. Hampumep, mpu
npoxopxe nepusauuoHHoro tyHHens Jlamkanypckoin I'9C (CCCP) nepe
ceKaemblie HM JleuxyMcKas CHHKIIMHAIb H JleXBHPCKaA aHTHKITMHAID OKa3a-
JACh CXKATBIMM U ¢ §0J1ee KPyThIM 3aleraHieM KpBUIbeB, YeM IpenosIarainoch
N0 MarepHanaM H3bICKaHMi. BemencrBue 310ro OTpe3oK TyHHENA B NOpoaax
YOKpaKa okasaica Ha 600 M Kopoue, a B IIOPOJAAX KaparaHa Ha CTOJIBKO JKe
IMMHHEe, YeM OXupmanoch {[i0j. 3TOT mpuMep NOKa3siBaer 3HAYEHHE yuyeTa
CKJIAOK 1A 3KCTPaNoNisAMM FeONOrMYeCKNX AAHHBIX HAa IIYOHMHHbIE YaCTH
MACCHBA.

Ompepenenye MHXEHEPHO-TEOJIOTHYECKHX CBOMCTB CKaJIbHOTO MACCHBA,
CBA3AHHBIX CO CKJIAKOH B LENOM, OTHOCHICA NpPEXOEe BCEro K yuacTKaM
MHTEHCUBHOH CKJIAYATOCTH, XapaKTepU3YOIUHUMCH 3HAUMTEILHOH TEKTOHU-
YeCKOH HapyUIEHHOCTBIO IIOPOA, M TpeACTaBIAIIMM coboit ocnabieHHbie
30HBI, 2 TAKXKE K JIOKANBHBIM CKNA[IKaM, OCIaOGIAomMM OTHAEIbHbIE YaCTH
OCHOBaHMA coopyxeHua. Tak, 30Ha XpYTHIX Ppa3’OpBaHHBIX CKJIaOK Ha
JIeBO6EPEXKHOM NpPHMbIKAHUH KOHTpdOpCcHOHi mnotHHbl ®PapaxHas IlexneBu
(Hpa) cHikaer obiyye MPOYHOCTHBIE M AeGOPMALMOHHBIE XapaKTe PHCTHKH
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Puc. 17. CxematnyeckHii reonoruyeckKHi paspe3 no OCH HepHBAUKOHHOTO TYHHEIA Ha
ruapoy3ne JIokTak. K 3aMKy CHHIUIMHANHM NPHYPOUEHEl CHIIBHOTPEIMHOBATHIE BOJOHZ
ChILL[eHHBbIe NMOPOABI U BEICOKUE eCTECTBEHHBLIE HANPSOKEHMS, NOBIHABLIME Ha YCIOBUSA
IIPOXOOKM TYHHEsNA:
1 — mecuaHuk; 2 — cnaHupl; 3 — TeKTOHUYECKOE HapyllleHue; 4 — CIIel, OCeBOH. o0
KOCTH CHHIUTMHAIH; J — yYacTOK CHIIBHOTPELIMHOBATHIX ¥ BONOHOCHBIX BEICOKOHANpS-
MEHHBIX Nopox,

OCHOBaHMA IUTOTHHBI, B CBA3M C YeM NPHLUIOCH y6pars ocinabneHHbIe NOPOb
Ha m1y6uHy 30-40M M npoBecTH 3HaUHMTENbHbIC PaGOTHI MO YKPEIUIEHHIO
CKaJIbHOTO MACCHBA H NOBBIILUEHHIO YCTOHYMBOCTYE IWIOTHHBE Ha capur. Ocnab-
JIeHHasi 30HA WHTEHCHBHO CMATHIX H ONPOKHHYTBIX IJMHEHHBIX CKIAOK
B OCHOBaHWM rpaBuTaupoHHOM mWwioTwHsl KcnHarean (Kwurait) oGyciosuna
BO3HHKHOBEHHE HECKOJIBKMX ONOJI3HCH BO BpeMs CTPOHMTENIBCIBA, B CBA3M
C ueM NOTpeGOBAJIOCh CMECTUTH OCh IUIOTHHH Ha neBoM Gepery. IIpumepom
ocmaGneHHOro YuacrKa, CBSA3aHHOrO ¢ JIOKAIbHOM CKIIAKO#H, ABJIAETCA
pasopBaHHasA ¢ieKcypa ¢ HaIOXXEHHeM KapMaHa MHTEHCHBHO BBIBETPENBIX
HOpop, B IPHUMBIKAHMK apouHoi mioruHbl Kapu6a [S]. B smmx npumepax
OpOABIIACTCA 3HaueHMEe MHHTEHCHBHOCTH CKJIaRYaTOCTH KAk IoKasarelns
obiel nedOpMHPOBAHHOCTA M TEKTOHHYCCKOH HApYILUEHHOCTHM MAacCHBA
OpH OIIpEeNENICHNH CTelleHH COXPAaHHOCTH NOPOJ OCHOBAHMA NPOEKTHPYEMOro
COODYKeHHUA.

BhIABIIEHHE MHXEHEPHO-TEOJOTHYECKHX CBOMCTB, XapaKIepHpIX g
pa3MMYHBIX 3IEMEHTOB CKJIafK{, NPOH3BOMMICA B CJIy¥YasX BO3MOXKHOIO
HOPUCYTCTBUA OCTalNeHHbIX WIM BBICOKOIPOHMUACMBIX 30H B CBOJE aHTH-
K/MHaIM ¥ GauuanbHbIX U3MeHeHMil INOpoJ B OCEBBIX YacIAX CKIAHoK,
Hanmuuus OGBOIHEHHBIX WM HANOPHBIX YYAaCTKOB B AApax CHHKJIMHAIEH,
a TaKk>xe IOBBICHHBIX €CTECTBEHHBIX HANpPAXKEHWHA B Mecrax M3ruba cioes.
Ocnabnennsie, CHIBHOTPEIIMHOBATbIE 30HbI, IIPHYpOYeHHblE K rpeGHAM
aHTHKJIMHATeH, OBUIN, HANpUMEp, BCTPEYEHbI NPH CTPOHTENIBCTBE IUIOTHH
Kactuition (puc. 15), XKemuccnsa, Bynya (®paHums). B ocHOBaHMM THApO-
y3na Tabka ropu3oHTANIBHBIR [IPOCIOH GEHTOHNTA, CYLIECTBEHHO CHUIKAOLUA
NPOYHOCTh GETOHHBIX COOpPY>KEHHMH Ha COBHT, OKa3ajcA 3aMelleHHbM Gonee
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HpOYHBIM MeEprelieM Ha CBOoHe HeGONBIION OYeHb HONOrOH AHTHUKIJIMHAJIBHOH
cknapky. Hamuue storo ¢aimmanpHOro 3aMelueHMsA, CBA3AHHOTO C KOHCe-
OMMEHTANMOHHBIM  (GOPMHPOBAHHEM CKJIAKM, CYIHECTBEHHO MOBIHMATIO
Ha pasMelyeHHe HaNOPHBIX GeTOHHBIX coopyskeHui. [Ipu npoxonxe TyHHesNeH
Ha ruppoyanax Jakrax (Kadapa) {puc. 17), Medepu uepes oceBbie ySacTKH
CHHKJIMHAIBHBIX CKJIANOK ObUIM BCTPEYEHBI CWIIBHO BOLOHACHILLSHHDIC OPO-
Opl, OCIIOXHSIOWHME NPOBeAEHHE TIOPHBIX pabor. B OCHOBAaHMM IUIOTHHBI
Kenraxxu (CHIA) Bpons rpe6usa aHTUKIMHAIM Gbul OGHapyXeH 3HAUUTENb-
HBIi KapCTOBBIAH KaHaI, YI0 BBI3BAIO HEOGXOOMMOCT CHICHHMAIBHBIX padoT
1O €To 3afenKe.

C noMompio CKJIaQYaTOH CTPYKTYPbI MOXHO HMHOI/Z YTOYHMTbH IIOJIOXe-
Hue JIOKWIbHBIX YY4dCTKOB MA4cCHBA C KOHUEHTpauMed TIOpH30HTaNbHBIX
€CTeCTBEHHbIX HANPAKEHNH, & TAKKE BHIABHTD OPHEHTHPOBKY MAaKCHMATbHBIX
COKHMAIILMX YCHIIMH, ONpeJeNAoliuX TrOpHOE¢ [aBJEHHE IIpH IIPOXOJKeE
HNOA3¢MHBIX BbIpaboTOK. TaKk, OTHOCHTENPHO INOBBIIECHHEBIC HAIIPSKEHHA
MOXHO HpeIONOKUTENBHO OXHIATh B ANpE CHHKIMHAIH ¥ B [TyOuHe wap-
HUPHBIX YaCTeH AHTUKIIMHAIIA C OPHEHTHPOBKOH MaKCHMAIbHBIX HANPSKEHAH
GMH3NepNeHIUKYNAPHO OCH CKJIafAKH. ITO ClNeAyeT YYMThIBaTh NIpH pas-
MELEHMH ONBITHBIX BHIPaBGOTOK VI M3MEPEHHS €CTECTBEHHBIX HaNpKEHHH.
[oBblileHHbIE HAPSXKEHMs BEpOsTHEe BCTPETHTh B alpax Gonee MONOABIX
M 0COGEHHO HEOTEKTOHMYECKHX popM (TyHHens Juusatsckoi I'3C).

HexoTtopele THIIBI CKJIAOOK MOXHO HCNOJIb30BATh TAKXKE [UIA BhIABICHUA
YUACTKOB IOBBIICHHBIX eCTECTBEHHBIX HANPAXEHHA B IPHIIOBEPXHOCTHHIX
YaCTAX CKaipHOrC Maccusa. Tax, n Mhwuons Ourapuo (CHIA) m ropuzonTans
HO 3aleramyX H3BECTHAKAX OBUIO YCTAHOBJICHO (boplvmponalme cOBpe-
MEHHBIX CK/Id0K-BBIOPOCOB. ITH NOPOHsI OTHOCATCA K InardopmenHomy
HNOKPOBY, HECOINIaCHO 3ajleraiileMy Ha [peBHEM apXeickoM ¢yHOaMmeHTe,
npHyeM JaHHbIH DafioH XapaKTepu3yeTcs CeHACMMYECKH CIIOKOHHBIMH YCIIO-
pUAMH. CKIIaAKK-B30POCH HMET OOBIYHO aMIDIATY/Y TOPAMKA HECKOJIBKHX
merpoB (maxcumateHo 10 M) M HauGonwmryro UMHY oxono 1,5 kM. Ocu
TUX CKNANOK BHITAHYTHI NPEHMYLIECTBEHHO B CeBEpO-3anialHOM HallpaBJie-
HHHM, YCTaHOBJIEHO, YTO OHH Hayaln 0Opa3’oBBIBaTbCA NOCHIE JIETHHKOBOTO
HEPHOJA M TIPOROIDKAWT GOpMKPOBAThCA B HacToswee BpeMa. OfHa Taxas
cxnanxa oOpasoBanack B 1945 r., sanpymina pydeil ¥ co3pana TakuMm obpa-
aoM, HefonsII0e HaroTHeHY e,

QopmupoBaHHME 3THX CKIJIAJOK CBA33HO C NOBBIKEHHBIMHM IIPHIOBEpPX-
HOCTHBIMH TOPH3OHTabHBIMH HANpPSOKCHHAMH, YTO HOATBEPHAAETCA HX
HEHOCPENCTBEHHBIMU  H3Mepexmamu. [lpedmonaraercs, YTO0 MOBBILICHHbIE
TOPU3OHTATIBHBIC HANPDKEHHA OOYCROBIEHb pPErHOHANBHBIMH TEKTOHH-
YeCKMMH IIPHYHHAMH, 910 oDecnewwio Gonee WM MeHee MOCTOSHHYIO OpPHEH-
THPOBKY MaKCHMAJIbHBIX YCHITHH Ha NpoTskeHsin okono 400 KM, a BO3MOX-
HO, OCTaTOYHBIMK HAlPSXKEHWAMHU OT [JaBjIeHHA JeAHNKA, PACHONarapIuerocs
pasee B srom padioHe. OOpajopaHue aHAJOTHYHBIX CKIIAJOK HaOmiopaercs
KHOIZA B [{HEe CTPOMTE/ILHBIX KOTIOBAHOB BCHEACTBHE PAsTPY3KH BO BpemMsA
HX BEICMKH.
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10. YYET CKJIAZIOK NP OBOCHOBAHHHM NPOEKTHBHIX PEMEHHA

3agavamMy M3BICKAaHHMH ABIAKICA OUCHKA HHKEHEPHO-Te0JIOTHYECKHX
YCIOBHH ¥ BBIJaY3 COOTBETCIBYIOMIMX HCXOHHBIX MAaTepHATIOB A NPOCKTH-
POBAaHMA IHAPOTEXHHYECKHUX COOPY)KeHHH. B Marepuanax W3bICKaHM# TOJKHO
COMIEPXKAaThCA HH)KEHEPHO-T€OIOrHYecKoe OGOCHOBAHME TaKHX INPOEKTHBIX
PEleH i, KaK BbpIOOp CTBOpa, KOMIOHOBKHM M KOHCTPYKIWMH COOpY)KEHHH.
O6513aHHOCTBIO MHDKEHEPa-TeosIora MOoJDKHA ObITh peKOMEHJauMs HpH Heol-
XOMMMOCTH AIbTePHATHBHOTO BapHaHTa, Goyee GNAronpHATHOrO WIA KOH-
KpETHBIX NPUPOAHBIX YIoBMH. B TOo ke BpeMsi IpaBO OKOHYaTEIILHOTO
NPUHATHSA TOrO HIIM HHOTO BAPHAHTA JIPHHAVIEXHT IPOEK THPOBILMKY .

AHanmu3 40 cnyvyaeB 3HAYMTENIBHOTO BIMSHHA CKJIZHOK Ha OCHOBHBIE
HPOEKTHbIC pELICHHA NOKA3bIBAET, YTO OHM Yalle BCErO BIMAKT Ha BuIGOp
CTBOpPa M MECTOMNOJIOXKEHHA OCHOBHBIX COOPYXKeHHHA ruzmpoysina (oxomno 35%
CIyuaeB) ¥ Ha BbIGOp KOHCTPYKIMH ¥ pa3sMepoB IUioTHHbI (oxoio 20%
ciyuaeB). MeHbllee BIHAHKE OHM OKA3bIBAIOT HA OPHEHTHPOBKY M KpEIUICHAE
nmoaseMHbix BbipaGotox (10% cityuaeB), NMpOEKTHpOBaHMEe M YKPEIUICHHE
orkocoB (10%), yxpemteHue ckansHoro ocHopanua (10%) 4 Ha MpOU3BOL-
CTBO MpPOTHBOGMIBTPAIMOHHBIX paGor (10%). Iloxn 3HaUNTENbHBIM BITMAHHEM
CKJIANOK HAa NPOEKTHbIE peleHHA 3[IeCh IOAPa3yMEBAlOTCA CIIydad, olpepe-
Jonme BpIGOp NPOEKTHOrO BapHAHTa, HIM CJIyYad 3aN034aJIOTO BhIABJICHUSA
CKJIAJIKH, MpUBEAIHEe K H3MEHeHHI0 IPOeKTa, ABapUH MIIH 3aJIepXKe H Cylie-
CTBEHHOMY OCIIOXHEHHIO CTPOHTENbCTBA.

Bonbuoe mpakTHYeCKOe 3HaYeHHE MMeeT NMpPaBHIIbHBIA Yy4YeT CKJIaqyaTo
CIPYKTYpBI Ha HAYQIBHBIX CTaJMAX NpPOEKTHPOBAHHA NpH BpIGOpe ydacTka
CTBOpa M MECTOIOJIOKEHHA OCHOBHBIX COOpY>keHWHl rmppoysna. Ilpu sTom
HAaOgO YyWMTIbIBAaTbhb BO3MOXKHOE HAHUMe B CBA3M CO CKJIaAxKaMM Kak obmrer
TEKTOHHYECKOH OHMCIOUMPOBAHHOCTH OCHOBAHHMA, TAK M JIOKAIbHBIX OCNaG-
nieHHbIX 30H. Hanpumep, Ha yuactke rwrotiHbl KceuHarssan (Kutaii), cioxes-
HOM [IeBOHCKHMMH NECYaHHKAMH M CNIaHIAMH, GbUIa BBIABJIEHA C 3aN03aHAEM
ocnabneHHas 30Ha CHIBHOAEGOPMHPOBAHHBIX NOPON, CBA3aHHAA C HHTEHCHB-
HOH ONPOKHHYTOH CKJIAMYATOCTHIO, YTO OBYCIIOBMIIO 0Opa3oBaHHE HECKOJIb-
KHX ONOJI3HeH BO BpeMs CTPOMTENBCIBA H HOTPEGOBAIO CMELIEHHS OCH
IIOTHHBI Ha NeBoM Gepery. JlokansHas ociablieHHasi 30Ha B CBOME aHTH-
KJIMHAJIY, NpefCTaBjIeHHas TPEIMHOBATHIMM H Pa3fpoObiieHHBIMH NOPOJAMH,
0Ka3ala CyIIeCTBEHHOe BJIMAHMe Ha BoIBOp CTBOpa MWiIOTHHBI JKeHuccus.
[InotvHa GbUTa ydaneHa OT OCH CKIIJIKH.

IIpu BBIGOpE CTBOpA IUIOTHHBI Hy>KEH TAK)K€ AHAIH3 CKIIAZyaToO# CTpYyK-
Typsl KaK (pakTopa, KOHTPOIMPYIOIIEro 3AIEraHHe CIOEB H MayeK, XapaKre-
PH3YIOLMXCA OTpele/ieHHON IPOYHOCTHIO WIH NpoHMuaemoctsio. Hanpumep,
Ha yvyacTke ImotuHsl Oym-One-I'eps3a ckiiagxa onperenser 3ajeraHue BOJO-
YNOPHBIX CIIOEB M, TaKUM 06pa3oM, oka3piBaeT Gosiblloe BIHUAHAE Ha BHIOOD
mecra mioTusnl [11]. Ha yuactke mpoextnpyemoii MocynabCKOil IDIOTHHBI
BbIGOP OCH CYLIECTBEHHO 3aBHCHT OT ABYX KYIMCOOOGDPAa3HbIX aHTUKITHHAJIEH,
KOTOpbIe OITpeneNAT IONoXeHHe Hauboree NPOYHBIX NMOPOM, HPHIOIHBIX
B KauyecTBEe OCHOBaHHA OETOHHBIX COOPYXXEHMi, U 3aJIeraHus CIO0€B Jerko-
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Puc. 18. Teonormyeckuil paspes Ho ocH NpoeKTUpyeMoR AKCTabHHCKOH IDIOTHHBI
(no B. A. Kauropy) :
1 — yeTBepTHUHBIE CYTITMHKH, CYTICCH # TAJIeUHUKH; 2 — BepXHeallIepOHCKHE HeCYaHNKH
€ HPOCIIOAMM CYITIMHKOB M KOHITIOMepaToB; 3 — HIKHEANuIepOHCKHe CYIIMHKH H KOH-
rmoMeparthi; 4 — JINHMK HaJBUIa

PAaCTBOPAMOTO THIICa, KOTOPhIE HeXETaTelIbHO MMETh Ha HeGoIbIiloiM Ty OuHe
HENOCPeICTB EHHO o, INIOTHHOM.

CrBop mwiotunst [loxronanoopr (CHIA) 6pit npuypouer K HOIOroMy
KPBULY CKIIaAKH, CIOKEHHOMY HepeciiauBaHHEeM IIPOuYHbIX FAALUTOB M Oonee
CnabbIX NMUPOKIIACTHYECKHX NOpon,. 3HaueHHe CKJIAKH 3[IECh NPOSABHIOCH
B 3QICTaHHM 3THX CJI0€B Ha OTMETKE 3wIoXeHHA (yHAaMeHTa GeTOHHBIX
coopy>xenuil. IIpn 3toMm BHIGHpanu yyacToK, Foe B OCHOBAaHMH COOPYXCHMH
NPUCYTCTBYIOT AALMTBI MOIHOCTRIO He MeHee 30 M.

BriGop creopa Axcradunckoi muotuasl (CCCP) mpoBopwiIca ¢ y4eTOM
Haiyuia B fomuHe p. Kyphl GpaxManTHKIIMHANHA, B ALpe KOTOPOA obOHaxa-
1o1cA Gonee MpOYHBIe AKYAarbUICKHME M aMIepoHCKHe mopomer (puc. 18).
Hanuuue 3tMX nopop, NO3BONsIOlIEe COKPATHTh IIyOMHY CTpPOMTENIBHOTO
KOTIOBaHa B 0o0peM OeroHHBIX paboT, ABWIOCK OOHHM H3 dakTopoB, 00Y-
croBHBIIMX BBIGOP 370T0 yuyacTKa. [Ipu npoexmpoBatuy rufpoy e depryr
(AJxup) MIOTHHY Pa3sMeCTHIM Ha ITauyKe IPOYHBIX M3BECTKOBHCTHIX Mecya-
HiKxoB. OHAKO M3-32 HEMONHOH M3YUeHHOCTH CKIIag4aToi CIpyKTyphl OpUTO
HelIpaBWIIBHO ONpefiesieHO IONIOJKeHHEe CII0EB NMEeCYaHHKa Ha Kpbule CKIIAIKH.
B pesynbrare BO Bpems CIPOMTENbCTBA Ha NpaBOM Oepery HpHIIIOCH CMe-
CTMTH OCh IUIOTHHBI B H¥OKHu# Gbed Ha 65 M M moBepHyTh ee Ha 18° [11].
IInoruHa Cerana (@PpaHums) ObUra pasMemieHa Ha KpbUle aHTHKIMHAIM,
HAKTOHEHHOH B CTOPOHY BepxHero Gveda mox yrmamm 11-34°. Tlocie yrouw-
HEHMS CKJIAJUaTo# CTPYKTYpHI INIOTHHY MEpeBUHYIM Ha 25 M BHHU3 N0 peke,
yroObl B OCHOBaHMM e€¢ NpaBOOepenHOol 4YacTH 3ayeranu Gonee INpOYHBIE
KOHIIOMEPATHI.

B cnyuae KOHCeOMMEHTAUMOHHONH CKNaJYaTOCTH HEOOXOMMMO YUUTHIBAT
npu BbIOOpE CTBOpa CBfA3aHHbIE C 3THMH CKIAnKaMH (aluuanbHbie H3Me-
Henust nopon. Tax, Ha yvacrke mwiotudbl Tabka Ha p. Esdpar B Grmusropu-
30HTAILHO 3ATIETA0IMX MeJaX C OTHENbHBIMH LIPOCTIOAMYU GeHTOHMTAa ObLina
BbIABJICHA HeOONbIIAA OYEHh NONOras aHTMKJIMHANbHAA CKIamxa. beHToHH-
TOBBIA NIPOCNOH Ha rpe6HE 3TOH CKIAMKH OKa3alCA 3aMELIEHHbIM MepreieM,
YTO MOBBICWIO IIPOYHOCTH 3TOTO MACCHBA HA COBHMI H HO3BOJMIIO ONTUMANL-
HbBIM 06pa3oM pasMecTUTs GeTOHHBIE HATOPHBIE COOPY K EHMA.
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Ilpy BbIGOpe cTBOpa IDIOTHHBI YACTO NPHXOMUTCSA YYHTHIBATH TaKKe
KOCBEHHOE BJIMsAHME CKIafiOK 4Yepe3 X Bosneictsue Ha penved [IwIoTusm
Axcradunckas, Mocynsckas, Capcanrckas, doxan, Bexme (Hpan), Pasa].
HauGonee paciipoCTpaHEHHBIA CjIyyaii — 370 MepeceyeHHe pexod AHTHKIM-
Hald ¢ 0oOpa3’oBaHMEM YLIENbs, ABJIAMErocd ONaronpuATHHIM TONOIpPa-
¢dugeckuM GaKTOPOM IPH CTPOHT eIbCTBE IVIOTHHEI.

CyuecTB eHHOE 3HAYEHHE MMeeT CBOEBPEMEHHBIH YUeT CKIIam4yaToi CTpyK-
TYypbl MaccuBa NpH BbIGOpe KOHCTPYKUMH COOPYXEHMs M, B Y4CTHOCTH,
THIA M pasmepoB TwioTHH. Tak, npu cTpoumTenbscTBe IUIOTHHBI I'pnb B ee
OCHOBaHMH C 3alo30aHueM ObUIa BRIABICHA AHTHKIIHHAJIb, OOYCIIOBHBINAA
HeONaroNpHATHBI HAKJIOH CJIOEB C YMEHBLICHMEM CONpPOTHBIICHHA HODON
CHABHTY, @ TAK)Ke YCTAHOBIICHO, YTO IUIOTHHA pa3MelleHa IperMyIecTBeHHO
Ha MeprefsixX BMECTO HpEMNoJIaracMbiX B OCHOBAHMHU Goiee MpOYHLIX dlecya-
HUKOB. JA NOBBILUICHUA YCTOHYHBOCTH IUIOTHHBI B €€ OCHOBaHMH IPHIUIOCH
YCTPOMTD 33aHKEPEHHY0 Xkene3o6eronnyo wmry [11].

B npumbikanuu wiotaHs Mpwis Ompa cknaguaras CTpykrypa oGychno-
BWIa HeGNaronpuATHYI0 OPHEHTUPOBKY CIOEB OTHOCHTENBHO GOPTOB MOJMHBI,
uro mnpuBeno K ¢opmHpoBaHMI0 KpymHOro ononisHs. Ilockonbky cvem
ONOJI3HA MCKIIIOYAJICA H3-32 OYeHp GONBINIOrO ero oGpeMa, TO MPHULUIOCH
pasmecTuTs BOAOCOPOC B TeNe MIOTHHBI M BHIGPATh CHEUHATIHYI0 KOHCTPYK-
110 IUIOTHHbI, IOMIparoLLeH onon3umii maccus [11].

HeGnaronpuarHas OpHEHTHPOBKA CIOHCTOCTH H3-32 AHTHIITMHAIBHOH
CKIIA[AKH B OCHOBAHMM IUIOTHMHBI Mrapu, CIOKEHHOM NAI€030HCKMMH ClIaH-
IaMH M KBaplUMTaMH C NafeHueM B HHXHMIA Obed mop yrmamu 2—5°, BbI3bI-
Baja ONACHOCTH CABMIA IPOCKTHPYEMOM IPaBUTAUMOHHON IUIOTHHBI BHICOTOH
35 M, B cBA3M C YeM HOTpebOBanoCh YCTPOHCTBO CHEMaIBHOro 3y6a riy-
6uno# 7,5 M. B mpHMbIKaHMH DpPOEKTHPYeMOR apoyHOM IoTHbI. CeraHa
34J1€ra0T HEeYCTOHUMBBIE Ha CABUI ONOKH, 06pa3oBaBLMecs U3-32 MeXIUIacTO-
BBIX TPEIMH M TEKTOHHYECKHX HapYIUeHWH, BO3HMKIIMX.KaK CIEOCTBUE
CKJIANATOCTA. B KOHEYHOM CueTe M3-32 3TOYO IIPHIUUIOCh 3AMEHUTD APOUHYIO
IDIOTHHY KaMeHHOHAGPOCHO.

Ilpu priGope THNA IUIOTHHBI HAIO CUATATHCA C BO3MOXKHBIM BIIMSHHEM
CKJIAIOK HA HEOIHOPOMHOCTh Ae(OPMAUMOHHBIX CBOMCIB CKAIBHOIO OCHO-
pauusi. Hanpumep, B ocHoBaHuax motuibl Cammame (Mcmamms), Xaiisoccn
(CiIA) wu Kasxano (Mranma) cxnagyaras CIpyKrypa crnocoGersosana
Pa3lIKYHON OPHEHTHPOBKE CIIOMCTOCTH Ha pasHeiX Oeperax No OTHOIICHHIO
K [EHCTBYIOIIMM HArpysKaM OT apouHOH IUIOTHHBI (HA OJHOM IPHMBIKAHWH
GnM3NepHeHMKYIAPHO M Ha APYroM BIM3NapansienbHoO CIIOKCTOCTH) . Xapax-
TepHasd IUIA 3THX IOpON, 3HAUMTENbHAA AHWU3OTPONHOCTb HEe(HOPMAUMOHHBIX
CBOWCIB NpuBENa B 3THX YCIOBHAX K CYIUECTBEHHOH HEONHOPOMHOCTH
CBONCIB OCHOBaHHMS, YTO 3aCTABWIO OTKA3aTbCA OT NEPBOHAYANBHO HaMe-
YEHHOTO APOYHOrO THIIa INIOTHHEI.

HeobGxopuMo ¥MeTp B BHAY TAKXKE BO3MOXMHOE BIIMAHME CKIIAfOK HA
pasmepel coopyxeHui. Tak, Ha ydacTke IDIOTHHBI B NpOBHHUMH XyGed
(Kutait) B CBA3H C HaMMUKMEM OCNAGIeHHON 30HbI, CBASAHHON C MHTEHCHBHON
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ONPOKHHYTOH CKJIAMYATOCTRIO, BHIHYXIEHb! GbUTH YMEHBIIMTh BBICOTY WIO-
THHBL. BenepcTeue 3aneradus B Npenenax CMHKIIMHAIM BOIOYIODHBIX CIIOEB
B pafioHe IUTOTHHB! Bamu-Medpymr norpeGOBAIOCH BHINOJIHMTG HETAIBHBIH
CIDYKTYPHBIA aHANM3 W yUuTbIBaTh CKJIagKu npH BeiSope HITY Bogoxpanu-
mawa [11].

IIpn npoxopxe mnopseMHBIX BbIpabOTOK 0cOGOe BHHMAHME CleAyeT
VYAEnATh nepernbaM CIIOMCTOCTH M OCOGEHHO AOpaM CHHKJIMHAIEH, NpH
HepeceyeHHH KOTOPBIX MOryT MpPOM30HTH 2HAUUTENIBHBIA HPHTOK BOIEI M 00
pylueHHe CTeHOK TyHHene#d. Bce 310 Hepenxo Tpebyer U3MEHEHMs OpHeH-
THPOBKM W YCWIEHMA KpelUIeHMA TOpHBIX BhipaGorox. Hampumep, npu
crpoutenscrBe TynHens Jloxrax (CHIA) pymuo#t 6620 m pnuamerpom 4,5 M
6bu1a 33UKCHPOBAHA IPHYPOYEHHOCTh YYaCTKa Haubojiee TPEIIHHOBATHIX
M BOJOHACBHIUICHHBIX MOPOJ K AMPY CHHKMHAIIM, YTO OCJIOXHWIO IIPOXOAKY
TYHHENIsA ¥ 3aCTABWIO YCHJIMTH ero xpeisieHde. K 3ToMy e yyacTky Obuix
OpHYPOYEHbl MAKCHMAJIbHBIE €CTECTBEHHbIC HANIPSOKCHHSI, BbI3bIBAIOMIHE
pedopmamuio Kpeny. Bonbiuas pasHANA B HANPAXEHHOM COCTOSTHMM MACCHBA
Ha CPaBHMIEJILHO KOPOTKHX pPACCTOAHHAX CHENala HEBO3MOXKHBIM MpHMe-
HEHHE 3/48Chb CTRHIaPTHBIX BUIOB KpenneHHd.

Ha crpourenbcTBe [IepMBaIMOHHOrO TyHHeNs ¥ mopsemHoi I'9C Urapu
B NANe030MCKMX CINAHUAX M KBApUMTaxX ObUIH BBIABIEHBI BHICOKME CHUMA-
1oL HaNpsOKeHWs, OPUEHTHPOBAHHbIe NEPIEHIMKYNAPHO OCH aHTUKITMHAIIM
M BbI3BaBIUME MHTCHCHBHYI0 Pasrpy3Ky B CTeHKaX HOMA3EMHBIX BbIpabOTOK.
3TO 3aCTaBHIIO OPHEHTHpPOBATh OCh NON3eMHOH Kamepsl I'9C meprneHauKy-
JAPIIO OCH CKNIaxKu. B TyHHene Ha ruApoyie Maxepu NpH IepeceveHv
A0pa CHHKIIMHANM OTMEYaIoCh YBeNHYeHHe BOJONPUTOKA M oOpyureHHe
CreHoK BbipaGOTKH, ¥T0 BBIHYGWIO Ha 5T0M YYaCTKC M3MCHHTD HaNpaBneHune
TYHHENS, NPOBECTH 3HAUMTENbHbIE [PEHAKHBIC M IeMEHTAUMOHHBIE Mepo-
NpUATHA.

Hepenxo nNpuxoguTIcs yKpemwisTh CKAUTBHBIA MAcCHB, OCIa0ieHHbIA
B CBA3H ¢ oOmedl WM JOKIBHOH CKIagyaTodl HUCIOLMpoBaHHOCThIO. IIpu
3TOM Ha TMpaKTHKE DPUMEHAIT pasNHuHbie. YKPENUTENbHbIe MEpPOIPUATHS.
JleroGepesxuslii yuacTox xoHTpdOpcHOi riotnHet Gapaxues Mexnesu (Upax)
BpIcOTOM 107 M CNOXKEH TEKTOHMYECKM HAPYILEHHbIMM B pE3YJIbTaTe MHTEH-
CHBHOH OKIIa[JYATOCTH IeCYaHMKAMH ¥ KBAPUMTAMH, X4PaKTePH3YIOIUMHCA
monynem pedopmammm menee 5000 MIMa. Ilpu crpourenscTBe ILTOTHHBI
3rech MOTpeGOBAIOCh YDAIMTL 3HaUMTeNnbHbIH 06beM cnabpix Mopop, Mour-
HocThio 30—40 M, NpoBeCTH YKPENMTENbHYIO HEMEHTAIMIO, 3 TAKXKe YCTPOMTH
CTIEIHMaTIbHYI0 [IPDEHAXHYI0 CUCTeMy. B IIDHMBIKAHMH ADOYHOH IUIOTHHMI
Kapuba Gbu10 NpOBEREHO YKpeNIeHHEe 30HBI C HU3KMMH fedopMauOHHpIMM
CBOWMCTBaMX, CBSI3aHHBIMM C HATMYMEM TaM (IEeKCypHOH CKIIagKH, HyTem
ycrpoiictBa GeroHHoro konrpdopca. OcnaGleHHas 30HA B IIPHMBIKAHHU
mwioTiHbl KacTHitoH, NpHypoYeHHas K rpebGHI0 aHTHKIDMHAM, 6bU1a YKpelleHa
LUEMenTauMeER, aHKepaMH U ClienManbHbIMI KOHTpopcamu [S].

Kak noka3piBaer aHanK3 MHOTOUMCIIEHHBIX CHy4acB (OPMHPOBAHMA
OTOJI3HEeH HAa YYACTKaX THAPOTEXHHYECKOTO CTPOUTEIICTBA, OCHOBHOE BHUMA-

49



tie HeobGxomumo oGpamiaTh Ha OGYCHOBNIEHHYI0 CKJIANKaMH HeGIarompusr-
HYI0 OpHMEHTHPOBKY IOBEpXHOCTeH HaiulacToBaHMa (OCOGEHHO TOHKHX
[JIMHUCTBIX HPOCIIOEB) OTHOCHTENBHO CKJIOHA. [IpH TaKkom He6NaronpuaTHOM
3aJ7IeTaHUK CIIOMCTOCTH OOBIYHO TpeOyeTcd yKpeIUleHHe CKaIbHOrO MACCHEA.

Ha yuactke xamenHoHaGpocHoi miotuHs! Mpuwns Impa GopT MOMmMHsI,
CJIOKEHHBIH BEPXHEMEJIOBBIMH IIIMHMCTBIMH CIIAHLIAMH C IIAiCHMEM CIOEB
B CTOPOHY HOJIMHBI IO, YIJIOM OKoy0 20°, OCIOXHEH Or pOMHBIM DIIONI3HEM,
TIepeK PHIBAIOIIAM TIOJHOXbE CKIIOHOB. BhINOnaXkyMBaHME CKIIOHOB HMCKITIOUA-
JIOCh H3-3a OYeHp GonbuIoro ofreMa 3eMisHBIX paGoT. IlaTHIIeTHHE HU3bICKA-
HHMA TIO3BOJIMIIM OOOCHOBATh BO3MOJXHOCTb CTDOMTENBCTBA 34€Ch IUIOTHHBI,
nopnupaomed HeyCcTOHYMBOEe IPHUMBIKAHUE. YCTOWUMBOCTh IPHMBIKAHUS
6bUTa TaKk)ke NOBBIIEHA C NOMOILBI0 APEHAXHBIX CKBaXKHH M raneped [11].

Ha yvactke rugpoyana Parrans (ABCTpus) I NOBHILIEHHSA yCTOHYMBOTO
CKJIOH2, OCnabiieHHOro HeGNaroNpHATHO OpPHEHTHPOBAHHOM CJIOMCTOCTBIO
B CBA3M CO CKIaaKoH, ObUIO NMPUMEHEHO ero aHKepHoe Kpemienue. Ilpu
CTpOMTENbCTBE ITOTHHBI I'pub Gputa 06HapyxeHa HeONMaronpuaTHas 32 Cuer
aHTHIJIMHATY OPHEHTHPOBKA OCNA6ICHHOTO JIMH30BHAHOIO IPOCIOA Mep-
rejisi MOILHOCTBIO 0 1,5 M, KoTOphl#l ciocobcTBoBan 06pa3oBaHuio B OOPTY
BOLOCGPOCHOrO KaHana onoi3HsA 06beMOM.B HECKONIBKO COTEH THICAY KyGu-
YyecKux MeTpoB. s obecrieueHus yCTONYMBOCTH OTKOC2 ObUIH NpHMEHEHBI
OpeHAX, CrenuaibHble aHKepbl M TOANOPHBIE COOPY)XKEHHS C ONOpOi Ha
apyro# Geper [11]. Ha yuwacrxe miotunsl Buxoy (Kurait) HaGmiopancs
0coObIfi BHI, 3K30TeHHOM CKJIAIYarocTH B ¢popMe MPHIIOBEPXHOCTHOTO H3ruba
CIIOEB BHU3 IO CKJIOHY NOJ BJIMAHHEM TpaBHTAUMOHHbIX ciil. OGpazoBaHue
TpeniMH B MeCTax nepernba cioeB NpuBeo K (GpOPMHPOBAHHIO ONON3HA.
Insa mpefoTBpamieHus HOBBIX ONOJNI3HEH NMOTpeGOBanoch MHTEHCHBHOE Kpem-
JIeHVe OTHENBHEIX YIaCTKOB CKJIOHA.

IIpn oGocHOBaHMHM TNPOTHBOGWIBTPALKOHHBIX MEPONPHATAR OYeHb
BKHO YTOUHHTb OBYCIOBIEHHOE CKIIAAKAMH 3aIETaHAe BONOYNOPHBIX
U BOJIOHENIPOHHUAEMBIX CJIOEB, a TaKXe BO3MOXHOE HAJTHYME CHMIIBHOTDEIH-
HOBAaThIX ¥ TIPOHMIZEMBIX 30H B 3aMKaX aHTHKJMHael. [Ipu atom nepnes-
DUKYJApHAas OPUEHTHPOBKA OCH CKJIAAKM OTHOCHTENIBHO HONMHBI ¢ KPYTHIM
3ajeraHyMeM ee KpbUIbeB fABIsErcA B oblueM ciydae Goyiee OnaronmpuaTHo#i
IJIA OCHOBAHMA IUIOTHHBI IO CPAaBHCHMI0O C NApaUIENbHBIM 3ajleTaHueM.

Ha yuactke rugpoysna Illepdac, xOTOpsIA MPHypOYeH K ONPOKHHY TOH
CHHKJIMHAH, OCIIOXHEHHOH paspbIBHBIM HapylIeHHEM, HENOCPENCTBEHHO
B OCHOBAH¥H I'DaBUTALMOHHOH IUTOTHHBE HAXONATCA U3BECTHAKH TOPTOHCKOIO
sgpyca, 3ajeramoliie Ha BOJOHENpPOHWIAEMBIX TIJIMHHCTBIX IOPONIAX reilb-
Berckoro Apyca (puc. 19). 3mecs pasmeilieHne IWIOTHHBI ¥ 06eM NPOTHBO-
GWIBTPAaIMOHHBIX paboT UETMKOM 3aBHCENHM OT CKJIANYaTOH CIPYKTYPBI
CKaJIBHOrO MAacCHBa, OIpeHeNnsole yClIoBMa 3aneraHus Bopoymopa. Ilpu
3T0M B 3aMKe CKJIAJIKH, OKa3aBlIeMca Gonee TpemMHOBATHIM M 3aKapcro-
BaHHBIM, NOTpeboBanock Ha neBOM Oepery yBeNUYMTb PAAHOCTh HEMEHTa-
IMOHHOM 3aBeckl [11].

B ocHoranuu mwroTuHsl I'pub ckiagxa o6ycoBnuBaeT HeGnaronpuarHoe
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Puc. 19. T'eonoruyecknit paspes no ocu mwiotunst lifepac (mo H. H. Macnosy) :
1 — ammioBui; 2 — W3BeCTHAKH; F — IJIMHUCTBIE noponbl; 4 — pas’pLIBHOE TEKTOHH-
YeCKO€ HapyIlicHHe; 5 — rPaHHUbl I eMEHTANHOHHON’ 3aBechl

3aJI€raHHe CHUIPHOIIPOHMUIACMBIX NECYAHMKOB, cHOCO6CIBYIomee QMIBTpaUyU
BOIbI M3 BOOOXpaHWNIVIIA B HoKHMit Gbed. JIng mpemorspawmenns dunprpa
IMM M BO3MOXHOR CcyQQPOo3uM NeCYaHOro 3alONHUTENSA TpPEeUMH Obum
ycipoeHnl 3y6 DiyGunon A0 40 m n uementauMoHHaa 3aBeca. CneupanbHoie
NpOoTHBOPUNHTPAUMOHHBIE MEPONPHATHA HNPHITIOCh NPOBECTH B TeKTOHH-
YeCKH HAPYIUCHHBIX 30HAX, IPHYPOUEHHBIX K AAPAM aHTHMITMHANBHBIX CKJIa-
oK Ha yvacrkax mrothH Kacrmiton, byaya u np.

B ocHopamvm rugpoysna ®ym-dms-Tep3a CHIBHONPOHMUAEMBIE TPEINH-
HOBarhle M3BECTHAKH 3QJIeTal0T HA BOIOHEeNPOHUIAEMBIX Mepremax. Pasme pol
LEMEHTAIMOHHON 3aBeChl Ha 3TOM YUaCTKe ONpeHensyiuch GopMOl CHHKIIH-
HAITBHOH CXJIAJKH, OCh KOTOPOil cOBNAafAeT ¢ HaNpaBiCHHEM HONHHBL B ciy-
4de KPYHHBIX KapCTOBBIX KA4HAJIOB BO3MOXHBI IYTH COCPENOTOYeHHOM
GUIBTpauMH BIONB OCell CKNIANOK B oCHoBaHMM mioTuHb! (JloxaH, KeHTakku
u 7p.). Onu TpeOymor 3apenxu B Buae OGETOHHBIX NPOGOK, COOPYXAaeMbIX
€ NOBEPXIIOCTH MW HO3CMHDIM CHOCOGOM.

Pasewrue xapcra B 3HaYMYENbHOW CICNCHM OIPEHENACTCA CKIIafyaToi
CIPYKTYPOH CKalbHBIX MAacCHBOB, CJIOXEHHBIX H3BECTHAKAMH, HO3ITOMY
H3bICKAHUSA HAJI0 HAYMHATD C e¢ H3YYESHMs.

11. UI3YUEHUE U HMHXEHEPHO-I'EOJIOTHYECKASA OLEHKA KIIMBAXA

B npakTHxe H3bICKaHAH X B MHIKEHEPHO-TeONIOTMYECKOH jMTepaType
gacTo HabmopaeTcss HEKOTOpas HENOONEHKa KIIMBAXA: CBOWCTBA CKAJIBHBIX
nopon B obpazue M B MacCHMBe HepenkKo onperendwnT ez yuera HX aHM30-
TponnH, OOYCIOBNIEHHOH KIMBAXOM; B MHIKEHEDHO-IeoNIOrMYecCKHMX Mate-
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pHanax MaeTcs HENOCTATOYHO IIONTHOE ONMCaHWe 30H KiMBaXka, MHOTHA He
OUIMYAIOT KIHMBAK OT MEIKOH TpeuyHOBATOCTA MM OT HAIUIACTOBAHHMA,
He BKJIIOYAIOT KJMBAX B YHCIIO CTPYKTYPHBIX (paKTOPOB, CT1a00 aHATH3UPYIOT
CBA3h KIMBAXa CO CKJIaKaMH M CJIOMCTOCThI0. Bce oTmeueHHbie BIne
METOJ/IMYECKHE HEXOCTATKY 3aTPYOHAIOT IP2aBWIBHYI0 HHXKEHEpPHO-TeOJIOTH-
YeCKYI0 ONEHKY KJIMBaXKa, HMCCIIEJOBAHHZ KOTOPOTO OCHOXHSIOTCH TaKiKe
TAKHMH €ro O0COGEHHOCTAMM, KaK 3HayuTelIbHoe Mopdosioruyeckoe pas-
HooGpasue, HeNOCTATOYHO ACHBIE TEHE3NC K MeXaHu3M 00pa3oBaHuA.

[Ipu HOJEBBIX ONMMCAHWUAX KIIMBAXKa peKOMeHIyeTcs oOpalaTs BHUMaHue
Ha CTIeAyIOUHe BOMPOCHI:

OIMMCaHMe 30H KIMBaxa: (Popmpl, pasMepoB, IIIEMEHTOB 3ajleTaHUsA,
0CODEHHOCTeH TPOCTPAHCTBEHHOTO PpACpOCTPaHEHUA OTHOCHTENIBHO NPYTHX
CTPYKTYPHBIX GopM;

ONHMCaHKE KIIMBAXA: €ro OPHEHTHMPOBKH, MHTCHCUBHOCTH, O0COGEHHOCTEH
Pa3BUTHA B CIOAX PasNIMYHOTO COCTaBa, NOKa3aTeJledl KIMBAXA, IpeJyIo-
xennpix M. A. FoxuapoBsiM (1977 r.) — cpefHeit TONIMHBE “IIHH3 KTUBaxa”,
CTeHeHHM YIUIOUMECHHA NHH3 (OTHOLICHHE IUIMHBI K TONIUHHE JIMH30BHIHBIX
IJIaCTHHOK) ;

BBIABJIEHHE IIPOCTPAHCTBEHHBIX B33aMMOOTHOILCHHH KIIHBaXa CO CKIIam-
KaMH, CIIOHMCTOCTBIO M CHUCTeMaMH TpeuldH; ONpefelieHue yTia Mexay cpen:
HUM TIOJIOKEHHEM KJIMBAXXa M HAIUTAaCTOBAHMEM; OJKENIAaTeNbHO IPOBECTH
[eTaibHble-3apHCOBKH OBHaKEHHH NoNepeK MPOCTHPAHUA KITMBAXa;

ONUCAaHHE MCTOPUKO-TeHETHYECKHX OCOOEHHOCTENl KIIMBaXa, €ro reHeTH-
YeCKMX M BO3PACTHBIX B3aMMOOTHOLIGHMH C HPYTMMH CTPYKTYpHBIMH op-
MaMH. YCTaHOBJICHME BEpOSATHOH OPHEHTHPOBKH UIHICOMAA JedopManuu
p¥ GOpMUPOBAHUH KITHBAXA;

aHATTH3 BIWAHMA KIMBAXAa HA WHXKEHEPHO-FEOJIOTHYECKHE CBOMCTB2
MAaCCHBa, BBIABIEHHE BO3MOXHbLIX HENOCTATKOB CKAIBHBIX OCHOBAaHMIA,
CBA3aHHBIX ¢ KJIMBaXoM. ITpu 3T0M 0coG0e BHUMaHHE JOJIKHO GBITh YIEIICHO
BIHMAHAIO KJIMBaXKa HA CONpPOTHUBJIEHHE COABUTY B MacCHBeE H B o6pasie, ycro-
YMBOCTh CTPOMTEIBHBIX OTKOCOB H CTEHOK IOX3eMHBIX BhIpabGOTOK, CHO-
COBHOCT, NMOpOA, K HHTEHCHBHOW pasrpyske, ObICTPOMY BbIBETPHBAHHIO
# 3pO3uH.

KnuBaxk HeoOXOIMMO yuYMTHIBATH HpH IUTAHHPOBAHMH ONTYMAIIBHOTO
KOMIUIEKCa reOTEXHHYeCKOro M reodusuyeckoro onpoboBanus M yIA Ipa-
BWILHOH MHTepIpeTalyy €ro pe3yNbTaToB. B yacTHOCTH, BCe reoMexXaHuue-
CKH€ MCCIeOBAaHNA HAl0 POBOJIMTD ¢ 06s3aTeNIBHON OLEHKOH aHM30TPONKH
Nopos, T.e. OPHEeHTHPOBATh HATPY3KH TAPANIIENBHO W TNePHeHIUKYIIAPHO
KIuBaxy. OueHs BaXHO TaK)Ke yUMTHIBATh XapaKTEePHYIO UIA MHOTHX KIIHBa-
SKMPOBAHHBIX MOPOL CNOCOOHOCTE 3HAUMTENHHO HM3MEHATh CBOH CBOMCTBa,
BBICTPO pPasrpyXaThCst ¥ BBIBETPUBATBCA B pe3yJbTare TEXHOTEHHOIO BO3-
OeHCTBUA. B 3TMX yCIOBHAX MHOIAA NPHUXOOUICA MEHATH CIOCOObI Mpous-
BOJICTBA CTPOMTENBHBIX paboT, HE JOMYCKATh [UIMTENIBHOTO CTOAHHA BCKpbI-
TOTO KOTIOBaHa. )KelmaTebHO OCTaB/ISITh B KOTIOBaHEe 3alUMIHBIA CIIOH
WIK NPUMEHSTb pasnuuHble 3alIMTHBIE NOKPBITUSA, YRAIsIEMbIE TOIBKO B IIO-
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CIefHMH MOMEHT nepen GETOHHPOBAHHEM OCHOBAHHS COO DY KEHHA,

B meramopdmyecknx H 0CobGeHHO yNIbTpamMeTaMOpPGHYECKHX IOpOSax
C MOMOIIBI0 KIMBAaXKa MOXHO YTOUHHTb CKJIAIYaTyI0 CTPYKTYPY MAacCHBa,
€CITH ee TPYIHO YCTAaHOBMTB OOBIUHBIM crocoGoM, IIpu pacumdposke ckiaf-
4aTOH CTPYKTYPhi MacCHBa HCXOHAT M3 TOrC, TI0 KIIMBRXK OCERCH IICCKOCTH
oSpiTHO HE MapaiyierieH CIOHCTOCTH Ha KPLUIBAX CKNANOK {XpoMe MIOKIH-
HATBHBIX) ¥ NEePNeHOHKYIAPEH CIOUCTOCTH B 3aAMKeE CKIIAfOK, a NiepeceueHne
KJIMBaXa M HaIUIaCTOBaHMs o6pa3syeT JIMHEeHHOCTD, MAPALISTBHYI0 MWAPHHPY
cxknanxy. s ycraHOBNEHUS OPHEHTHPOBKY HIAPHUP2 CKIIafIKH HEOBXoMmMa
CTaTHCTHYeCKasn o06paGoTka [aHHBIX GONBIIOrO KONHYECTBA H3MEpEHMi
JTHHeHHOCTH.

3AKIIWYEHHE

1. Cxnamuatass CTPyKTypa MaccMBa — 3TO COBOKYIIHOCTh BCEX CKIIAJIOK
pa3HOTO NMOpANKA, UMEIOIIUXCA Ha JAHHOM yyacTKe, YNOTpeGieHue TepMHHa
»¢cKajuaras CTPYKTypa” IO OTHOMHIEHMIO K eIMHHYHOH CKIIaiKe He peKo-
MeEHIyeTCA,

2. I'naBHbIME  MOPGDONOTHYECKMMH THIIAMH CKNAJOK ABIIAITCA aHTH-
KIIMHATH, CHHKIMHAM u (nekcypbl. OCHOBHBIMH 3JIeMEHTaMH CKIIA[OK
ABIAIOTCA KPbUIHA, 3aMKH, OCH, LIAPHUPHI H OCEBbIE INIOCKOCTH.

3. Cknamuatas CTpyKTypa oGbIMHO OTIpEHEAeT IeolOrHIecKoe CTPOeHHe
CTIOMCTBIX TOMUI ¥ B COUETAaHMM C APYTUMH (akTopamy BIHACT Ha HHKe-
HEepHO-TEOJIOrMYeCKHe ¥ THAporeojornyeckue ycmosusa. CxmagyatocTs,
ONPEIENAIINAs] OPHEHTHPOBKY CI0EB, OKa3bIBaeT BIMAHMUE HA HHTCHCHBHOCTE
BBIBETPHBAHUA NGpox 1 Ha dopMupoBarue penseda.

4, Ha o6pasoBaHHe CKIAUeTOCTH BIIHAIT MHOTHE (aKTOphl: TEKTOHH-
YecKHe, rHUIepreHHEIe, JIMTONOTHUSCKHE M MArMaTHyecKde, H3 KOTODBIX
TJIaBHBIMM ABJIAITCH TeKTOHMueckHe. CylecTByer OBa OCHOBHBIX MeXa-
HHM3Ma CKJIafikoo6pa3oBaHua: MiacTHyeckoe TeueHHe M MubdepeHuuansHoe
CKOJTBXEHHe,

5. KnuBax oKkasblBaeT 3HAYMTENHBHOE BO3JEHCTBHE Ha AHM30TPOIHOCTD
NMPOYHOCTHBIX M HNedOpPMalMOHHBIX cBOMcTB nopon. Ilo mexanmamy dop-
MHpPOBAaHWA KIMBX MPHUHATO Ppa3fdeNATh HA [Ba THHA: KJIMBAX pa3yioMa
H XJIMBaX TeueHWsi. IIpH MHXXEHEDHO-TEOJIOTMYECKOM H3YYeHHH CTPYKTYpbl
MaccHBa pPeKOMEHNYeTcs WCNONb30BaTh TepMuMH ~KIMBaX~ [ns o0003Ha-
YeHUs CHOCOGHOCTH NMOPON, PACKANBIBATHCA HA TOHKME IUIACTHHKH TOJIIHHOH
1o 2 cMm.

6.1 CIPYKTYpHOrO0 aHANTM3a M HMHXKEHEPHO-TEOJIOTHYECKOH OIEHKH
CKaNBbHBIX MAacCHBOB TpeOyeTcsi NMoppoOHOe omImMcaHMe CKIagyaTof CIpyK-
TYpBl MO ofipedeneHHoi cxeme. Ha mHxeHepHo-reoyoruyeckoi xapre HeoO
XONMMO MOKa3bIBaTh OCH CKJIANOK, MX MOPANOK, HaNpaBleHWe M YIIbl Ha-
KJIOHa 1HapHHpa.

7. Ucropuxo-reHeTHYeCKOE M3y4YeHHE CKJIAIOK 3aTPyAHAETCH COMN-
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HOCTBIO HIPOLECCOB UX GOPMUPOBAHKSA, XAPaKTepH3YIOILETr0Cs [IITUTETBHOCTHI0
# MHOTOGAaKTOPHOCTBI0. OCHOBHBIMH KHHEMATHYSCKMMM THIAMH CKIIafoOK
SIBNIAIOTCA CKJIaIKY MOMIEPEVHOTO M NMPOHOIBHOrO M3ruta,

8. CyumiectByeT INpOCTPAaHCTBEHHAA CBA3b TEKTOHWYECKHX HapyIUeHW#
M CHCTeM MeNIKON TPeHmIMHOBATOCTH C 3ajeraHueM ckiuagox. Yacro Habmio-
HAeTCst KOHUEHTPAlMA TPEIUH B HIAPHUPHBIX YaCTAX CKIAIDK,

9. Viayuenvie BIMSHHA CKIagyaTOCTH Ha pernibed MOMOTaeT YTOUHMTH
CKJIAOUATyI0 CTPYKTYPY MaccMBa M BOCCTAHOBMTH NOCITETHHMH 3Tan ee (op-
mupoBanus. [Ipy 5TOM crenyer pasmuuars “>KMBbIE” M “MepIBBIE” CKIIAJIKH.
Tlpy wu3sBICKAaHWAX A THIPOTEXHHYECKOTO CTPOMTENBCIBA HeoOxomumo
MpOBOJMTH aHANIU3 penbeda,

10. OmeHKa BIMSAHMA CKJIANOK HA HMHKEHEPHO-TEOJIOTHYECKHE YCIHOBHSA
CTPOHMTENBCTBA THOPOTEXHHUESCKHX COOPYXKEHHHA CBONUICA K YTOYHEHHIO
YCIIOBHI 3a/leraHNA CJO€B, BHIIBICHHIO CBOWMCTB, OGYyCIOBJIEHHBIX OIpele-
JIEHHBIM THIIOM CKJIaAOK, YTOUHEHMIO HaNpPSXEHHOTO COCTOAHHA IIOpOf,
YTOUHEHHIO TUI{POTE0JIOT HIECKHMX YCIIOBMIA.

11.Ilpn o6oCHOBaHMM TNPOEKTHHIX pEIUCHHA [OJDKHA YYMTHIBATHCA
cKnafyarag CTpyKrypa maccuBa. OHa 0ObIMHO OKa3biBaeT GOJIBLIOE BIMsSHHE
Ha BBIOOpP CTBOpA M TMIA IUTOTHHEI, MECTOIIOTIOKEH}E OCHOBHBIX COOpYXeHUi
TMpoy3na, Ha CHOCOOBI YKpEIIeHHsA OTKOCOB M OCHOBAaHHSA, HPOXOIKH
NOA3eMHBIX BBIPAOOTOK M AD.

12. Kn¥Bax B 3HaUMTENHHOH Mepe BIIMAET Ha HHKEHEPHO-TEONOTHYECKHE
YCIIOBHS CKANbHBIX MACCHBOB, TaK K4K CO3[A€T aHU3OTPOIHOCTh MEXaHH-
YECKHX CBOMCTB HOpPOJ, CNOCOGCTBYET MX H30OMpaTeIbHOMY BBIBETPHBAHHIO,
CHIDKAeT COIIDOTMBIICHHE COABUTY M NOBBIIIACT CXMMAEMOCTb M BOJOINPOHH-
naemocts. [losToMy TpH MHKEHEPHO-TEOIOTHUECKHX HIBICKaHMAX Heobxo-
O¥MO TINATENbHO BBIABIATE H U3YUaTh KITHBAX.
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