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1. ObIIUE NMOJIOXEHUSA

1.1, B HacTognux PekoMeHnpganusgx uU3NOXeEHLI CIIOCO=

Obl KOIIMYECTBEHHOI OIIeHKH M NpPOorHo3a (nmporuoanoii
OLEHKYU) YCTOWYMBOCTU ONOIIBHEBHIX CKIIOHOB IPUMEH Hom
TEJIIbHO K PACCMOTPEHHIO BO3MOXHOCTU obpa3oBpanud
NMOABHXEK OIIOJI3HEeH,

[lon oneHkoif yCTOHUMBOCTU IIPU 3TOM IIOHMMAaeTCHd
onpefeneHye BO3MOXHOCTU IOABIIEHUS U CTENEeHU paclipo—
CTPAHEHHOCTH AKTHBHBIX (dBUralolnXCs ) ONON3HeH Ipu

HIDKEHEPHO~=eOJIOTUYEeCKHX YCIOBHAX M ACNCTBYIOIIUX Ha~-
rpy3Kax, Habnoaawimuxca B HATYPHOH o6CTaHOBKE NpPH Bbl-
moNnHeHuM wuavickanuii (uccrnenobanuit) Ha OTIO/I3HEBBIX
CKJIOHAaX,

[lporuoa ycroituuBOCTH npeAcTaBlngeT coboit  nubo
npefcKasailie BO3MOXHOCTHU NogblieHua (mnH  creneHu
pacnpoCcTpaHeHus ) aKTHBHBIX ONOJNSHeH Ra  pacCMaTpH—
BaeMbIX CKIIOHaX IIpy HOCJIeAYyIoWMX OXHUAAeMbIX H3MeHe—
HUGX NPUPOAHBIX YCIIOBUiII M BO3paeiicTBuilt (B peayinbraTe
HaAaMeyaeMoro Xo3dUCTBEHHOI'O OCBOEHHY TeppUTOpUU 5\
BIIUGHUS NPUPOAHLIX NpoueccoB) nubo NpeAcKas’aHue CTe—
IIEHU pPaCHpPOCTPAHEHHOCTH OIIOJI3HEH Ha TeppUTOopudX id
KOTOPLIX M3BECTHA XApaKTepHCTHKA HHXEHEPHO=-IeOil0rH-—
HEeCKHUX YCJIOBMH, HO OIIOJI3HEBas CbeMKa paHee He - Bbl—
NOJIHAACD,

1.2, Hacroguime PekomeHpanuy cocTarlIeHbl MU PEw
IIeHUd 3afad 10 OUEeHKe U MPOrHO3y YCTOMYHUBOCTH
ONION3HEBLIX CKJIOHOB 3a InpefaenaMu obnacreil  pacrnpo-
CTpaHeHus Mep3IOThI U IpeAHa3HAYeHBl B OCHOBHOM 4
PABHUHHBIX H NPEAropHbIX TeppuTopHil, ChoeuupmyeckKue
BUAEI HapylleHHsd YCTOIYMBOCTH TOPHBIX CKIIOHOB (oOIonsa—
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HU~00Ba&JIpl, OOBAJILI W Ap,) IPU 9T:GM HE pPacCMAaTpUBAIO-
cd,

1.3. Ononauenblie CKIIOHLI, KaK NpaBwWilo, OTINYAIOT-
Cd OT UCKYCCTBEHHbIX OTKOCOB M HEONOJI3HEBbIX CKJIIOHOB
CIIeAYIOUINMHE ClenupuieCKUMHI OCODEHHOCTIMH, C YUYeTOM
KOTOpPHIX paspaboranbl Hacroguiue Pexomenpauuu:

C/IOXHBIMH I'€DIIO'MYEeCKUMH YCIIOBUAMH, HANTTYNeM
pasHooOpasHLIX NOBepXHocTell ocnabienus (MHorue na
KOTODBLIX MMEIOT OIOJI3HEBOil reHeauc), GONbUIOH U3MEeH-
YUBOCTLIC B TeUEeHHEe I'OAOBOI'0O IHKIA (PUSHKO=MEXAHUY G-
CKUX CBOMCTB HIOpPOA B IIPpUNOBEPXHOCTHOH 30HE U  CHIO~
BbIX BO3OHCTBUH NOA3EeMHBIX BOA;

CIIOXHBIM penbedoM, CBA3aHHBIM C [PEXHEH AedTelbw
HOCTBLIO OIIOJI3HEH;

HANMYUEM H/IM BO3MOXHOCTHLIO Pa3BUTHUS ONION3He!
PA3HBIX TUIIOB, OOLIYHO B3aUMOACHCTBYIOLIUX MEXKAY COw
60il;

NPEeUMYIIeCTBEHHO OTHOCHTEIILHO Malloi CTENEeHbIO
YCTOMUUBOCTH HbIHE CTAOWIBLHBIX YJACTKOB CKIIOHA;

BO3MOXXHOCTLIO HAPYLIEHHS] YCTOHYUBOCTH CKIIOHA Aaxe
Npu HEe3HAYUTEIILHOM H3MEeHEeHHI BO3NeUCTBUA KOMINIeKca
haxkToOpoR Ofno0JI3HeoOpas30BaHud, XapaKTepPHbIX CBOUM
KOMIIJIGKCHBIM BO3ACHCTBHEM, CYIIECTBEHHO U3MEeHSIOUWMMCS
BOo BpeMeHH (BO BHYTDHIOAOBOM U MHOIOJIETHEM IIEpPHO-
nax).

[l pum™Mmeuasnun e, [Ipupenensvie B Pekomenpanu-
dX CIHocoOBl OEHKU U IPOrHo3a YCTONYUBOCTHU ITOIHOCTBIO
npaBOMeEpHBbl TakxXKe M Aid HUCKYCCTBEHHBIX OTKOCOB H He-
OIIOJIBHEBBIX CKJIOHOB,

1.4, B nacrosummx PexoMenpanugx noapoOHO oxapak—
TEepU30BaHbl HaMMeHee TpyAdoeMKHe CrocoOpl  Konu4eCT-
BEHHOJI OUEHKH M INpOrHo3a YCTOHYHBOCTH CKJIOHOB, Ipei~
naraembie K HCHOIL30BAHMIO IIPU MAaCCOBBIX HHXEeHepHO-
FeONOrMYEeCKHX N3LICKAHMAX C LeIblo BINONHEHus Tpedo~
pauuit CHull no oCHOBHBIM HOJIOXEHUSM NHKeHepHbiX
USBICKAHUI B CTpPOUTEILCTBE,

[Ins1 cnyyaeB,Korga np¥ U3bICKAHHAX Ha ob6peKTaX
6ONbIIOH 3HAYHMOCTH LeNecooBpasHo npumeHsTnL  007€°
CITOXHBIE CIOCOObI OLHEHKH U .IIPOIrHo3a YCTOHY s UCTH
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CKIIOHOB, B PekoMeHaanugx npuBefeHbl KpaTKHE YKala-
Hus,

1.5. Paanuuaiorcsa JIOKaAlIbHBIE U PEruOHAIIBHBIE MET(Owe
Al OLUEHKH ¥ IPOrHOo3a YCTOHYUBOCTH CKIIOHOB,

JlokanbHpIe MEeTOIbl HCHONL3YIOTCS Ul OLleHKU H
IPOrHO3a YCTOIYMBOCTHM Ha KOHKPETHBIX ydacTkax (o
KOHKPETHBIM CTBOpaM) B MNpefelax u3ydaeMbIX CKIIOHOB,
OTH MeTOoOdbl SBJIJIOTCd OCHOBHBIMH INPH COCTABIIEHUUA HH-
KEHEPHO=I€OJIOrndeCKoro ob60ocHoBaHusa 3aCTpPOHKH U Apy=-
I'MX BHOOB XO34HCTBEHHOI'O OCBOEHHA CKJIIOHOBBIX TeppH-
TOPU N,

PeruonannHbie MEeTOAbI NPEeAHA3HAYEHb] M1 BLIABIIC~
HHig W NPOrHo3a CTEIEeHH pPaACHpPOCTPAHEHHOCTH ONOI3HeH
U1l SHAYMTENbHLIX NO Miomanu 30H (mnu rpynn  yyact-
KOB ), BBLIAGII@HHBEIX HA pacCMaTpHBaemMoil obIIUpHO# Tep—
PUTOPHH, NpUYeM Kaxaad 3ona (rpynma y4acTKOB) OOMK—
HA MMEeTb OTHOCHTEIIBHO OOHOPOOHBIH KOMIINIEKC (QaKTOpOB
orron3HeobpasoBanud, l[lonoxenue KOHKpPETHBIX OION3HeM
B Npedenax Kaxmnoil ykasaHHOH 30HbI (rpymnmbl  y4¥acTKoB )
peruoHajibHbIMH MeTodaMi He yCTaHaBliuBaeTcsd, D npake-
THKE U3bICKAaHUH perHoHanbHbie METO/BI MOTYT HCIIONB30BATHCA
Wia obocHOBaHMA [IEPCTIEKTUBHBIX TDIAHOB XO3ANCTBEHHOTO OC-
BOeHUS OonbliuX 110 miIomaau TeppUTOpHil, XapakKTepHbIX
HallmdeM OIIOJIBHEBhIX NpoleccoB, B xaueCTBe BCIOMO=-
ratellbHbIX peruoHalibHble MeTOAbl MOI'YT NPHUMEHaTLCSH
TAKX€ IpPH KPYIHOMACHITAOHOM HHXEHEPHO=I"€OIIO iy eCm-
KOM panoOHUPOBAHUHK OIIQOJIBHEBLIX CKIIOHOB,

1.0, KonuuecTBeHHYIO OII@HKY H IIPOrHO3 YCTOWYUBO -
CTH OIIOJIBHEBLIX CKIIOHOB ClleAyeT NpOU3BOAUTH NPUMEHH-—
TEILHO K THIIHN3AIUU OION3HEeNW IO MeXaHu3My OHOIIBHEBOw
ro npouecca (tTabn, 1) m NMo reHeTHYeCKOMY IIPH3HAKY,

o mMexanuamMmy OINONBHEBOI'O Ipolecca peKoMeHOAyeT-
Ca BrIOEnNdTHL CleAyioliue THIIEI OIION3HEeH:

onona3Hu capura (cpesamomue, KOHCEKBEHTHblE, Cpe=—
3a10lle~KOHCEKBEHTHBIE ) ;

OIIOJI3BHY BLIJABJINBAaHU4,

OION3HN BA3KomlacTudeckue (OmonsHu=NOTOKH, CHpi—
BbI, OIILIBUHEL )}

OION3HM TI'MApOANHaMAYecKoro BeiHOca (cyddosuonHble,
FUAPO iTHAMHYECKOT O BEIITOpAa ) ;



Tabnuua l

CxeMa THIM3AUHAH OMOJI3HEH MO MEXAHU3IMY OMOMI3HEBOTQ nMpouecca

Tun XapakTep pa3sBuTUA | Bug onons-
OITOJI3HeH OTIOJI3HEBLIX Jeop-| He
MalHni
Omnon3uu CoBHUT ¢ 6/I0KOBBIM
CIBHTIA CMEUIeHHEM Tella
OTOJI3HHU 110 BOTHY-
TOR KpuBOIMHeRAHOH Cpe3aonme
WIH IUTOCKOH NOBEPX-
HOCTH
KoHceXBeHT-
HbIE
Cpe3awolie-
KOHCEKBEHT-
HbIE
Onon3Hu B ronoBHON yacTu

BhIJABNUBAHUA OMNON3HA IPOHUCXOOUT
BbUIABIMBaHKe MPUIIO-
JOUIBEHHOI'O CIIOR
H3-N1OO BblLLICTIEX A~

Creud@uyecKkHe
NIPUSHAKU U YCIIOBUA
00pa30BaHHUA ONOJI3HeH

Cxema
CTPOEHUA
OMNOJI3HA

s wniias NS wpiials SES— S e S

Qopma B 1UiaHe —
HHpKoobpasHan

HJIM P POHTAIbHAA
[Topouma onon3usa
He OpHypoueHa K Io-

BEPXHOCTAM ocnabrieHu,

JIHHHUA CKOJIBXKCHHUA

Ony3Ka K Jyre oKpyXHOCTH

[IpPCHMYILCCTBCHHO COBIIa-

JaeT C IMOBEPXHOCTHIO
(ITIOBEPXHOCTSAMH )
ocnadieHud

YaCTUUYHO COBI2OaeT
C TOBEPXHOCTRIO
(TOBEPXHOCTAMH) OC-
nabneHus

Gopma B MnnaHe —
b poHTaIBHAA
Hannuue y 6poBxH

CKJIOHA BBICOKOIO
KpyTOIro ycTyIa,

T
2
\\
7
J 2
Y /

e
YnomuyHaeMeie B
AUTepaType Apyrue Has-
BAaHHU A OMNOJI3HeH JaHHOTO

TUIIA HIIH BHa

Onoi3HU CKONBXKEHNA,
ONMoOKOBLIE, 'cOOCTBEHHO
ONON3HU

Ononsuy cpe3a ¢ Bpauie-
HHEM, OfIONI3HH Cpe3aHuA

Onon3HU COCKATIL3bIBAIOILHE
(COCKANB3LIBAHUA) , CTPY K-
TYPHBIE, OCKOJIB3HH

OnonsHu cpe3aplie-CoCKallb
3bIBAIOIIIME

Onon3uu crpy KTy pHO-TUTACTH-
yeCcKHUe, pa3daBJIMBaHHA,
O6710KOBBIC




wero '»kecrkoro’’ cme- NpUMbIKAKOLIETO

waroowmerocs d6noka, K IoJ10Ce ONon3-

B cpedHel H A3BIKO- HeBBIX HaKoOIlie-

BOH 4acTAX-010KOBOE uuit. IIpucyrcrBue
CMellieHHe T10 oIlpene- B KOpEeHHOM MacCCHBE
JIeHHOH NOBEPXHOCTH ¢r1aboro cnos Ha OT-

METKax HU»Xe MO OIIRBEI
aToro vcryna. Kak
IIpABUIIO TOPHIOHTANIBHOE
3ajieTaHUe¢ KOPEHHBIX

opoq,

Onon3Hu CmMmellleHHe HaJPmlme BOMHM3H OIon3HM TeYeHHU4,
BS3KOIJIACTH- NPOMCXOOMT B BUIE IOBEPXHOCTH CKIIOHA KOHCHCTCHTHBIC
yeCKHe BS3KOI'O HJIH BA3KO- CPpaBHHUTENTBHO PhIX-

I1aCTHYECKOTO Te- NBIX NIOpONO, Cocob-

YeHUsl, BEJIMYUHbI CMe- HbIX K IONI3YYEeCTH

UieHHAd Ha JHEBHOH Mo-

BEDXHOCTH ODonblile,

YeM y MOJOLIBLI

OTION3HA Onon3HHu- dopma B 11aHe 3 3eMIIfiHbie IOTOKH

MOTOKH BLITAHYTAsA 10 OCH 5

Oron3HsA. B ronoBHoH
YaCTH ONOJI3HA OOBMMHO
IIPOMCXOOHUT 0bBOI-
HeHHe ITOA3eMHBIMH HITH
NMOBEPXHOCTHBIMH BO-
namMu. IIooBHXXKH MOTYT
NOBTOPATHCH B TeYeHHUe
pAna JIeT M OJaXe JecHTy-
NeTHH
®opma B nnaHe —
CIUILIBBI oObIuHO oxpyITaf. Ilpu-
YPOUCHBI K OTHOCHTEJIBHO
KPYTBIM YCTyNaM Ha
Y4YacTKaxX MNOBLILIEHHOH
YBIIDKHEHHOCTH [10poN
¥y TIOBEPXHOCTH CKJIOHA

Onon3HU-CIUILIBEI




Tun
OnojI3HeH

L et R

Ononaun
I'MApPOOMHA-
MHYeCKOTo
BbIHOCA

IIpodoaxenue taba. I

____________ e g e e e — - —
Xapaktep pa3sutud |Bun onons- | Cneundgudeckue Cxema YnomuHaemble B
ONON3HeBBIX Jedop- {He ApKH3HAKHK H Y CJIOBUA CTPOEHHA JIUTEpaType ZpYyTHe Hal-
MalM# ob6pazosanud onon3He OMOJI3HA BaHH A ONOJI3HeN JaHHOTO

THNA UJIH BHOA

I S _ - —— ———— S I

OmwmisuHel  Popma B IUTaHe ~ OnneIBLI
oKpyImas, rnybusa — B 7
npenenax 30Hel Ce30HHO-
o npoMep3aHus. Bo3Hnka-
10T IpH BeCEHHEM QTTau-
BaHMH, 4ACTO NIPH OTCYT-
CTBUHM MOA3EMHEIX BO[
CMmellleHHe Onon3Hu
IIPOUCXOOMUT BbITNTbIBaHU A
B BH[¢ BhITe-
KaHHMA lecua-
HEIX BOOOHOC-
HEIX T'PYHTOBR
C BOBIIeUeHHEM
B OBMKCHHE
opoj, 3ane-
ralolIM X Hamg
HHMH
Cyddosnon- @opma B IUIaHe BRITAHYTaA  , 3R Cyddo3noHHO-
HbIe ONOJI3HH HIM UPKOoOOpa3Hasi. 2 ™ g CTPYKTYpHBIE
CMmeleHue pa3BUBaeTCA OITONI3HH

Ononzuu

THOPOMH-
HaMHUYECCK OO
BRINOpA

pPErpecCCHBHO
(mocrenneHHoe pacpocTpa-

HeHHe I'OJIOBBI ONMON3HA

BBEPX 10 CKIIOHY)

CMellieHHe DPONCXOIHUT J ~ /
eOHHLIM MacCHBOM C g . 2

oCneAYIOUMM pacTe- -4
KaHMeM Tella OIIoJI3HA
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Onon3Hu
BHe3allHoro
Pa3XKHKEHH A

CmetieHHe npo-
UCXOLMT TIpH
ObLICTPOM pas-
PYLWEHHHN CTpPYK-
TYPHBIX CBA3ecH
BOLOHACLILLIEH-
HBIX I'TIMHHCTBIA
nopon ¢ nocne-
OVIOLUMM CTeKa-
HHUEM HX BHH3
10 CKNOHY
(BbILLIE3aNEe-
[aK1lMe 1opo-
Okl BOBJIEKa-
IOTCSI B CME-
LLICHHE)

Teno onomn3Hsa OBbicTpO
IPOABHIAETCA BHU3

no pensedy Ha Oonblme
paccToaHHu A

OnonsHU4I0TOKH

B JIECCOBBIX NNOPO-
nax CpenoHe#l A3uu,
ONOJI3HH HOPBEX-
CKOI'o Tuna’”

YcnosHble o0o3navenns 1,2 — peaved COOTEETCTEEHHO neped HAYAAOM U NOCAE 3A8EPULEHUR NOOBUNKU ONOA3HA; 3 ~ ypo-

8eHb 2PYHTOBbIX 800; 4 — pazdasaeHHbie u 8bIOABACHHbIE NOPOOLl (8 20108HOU HaCTU ONOA3HA GblOAGAUGARUS); 5 — ONOA3He-
8ble HAKONACHUS, UMEBUUECA HA CKAOHE 00 00pa308aAKUA ONOAIHA GblOAGAUBAHUR.



OIIOJIGHH BHE3amHoro paaxipkenus (Bos3HuKamwLine

BCeCTBHEe pa3pylleHus CTPYKTYPHBIX CBs3€H B crnabo
YIZIOTHEHHLIX INIMHHCTBIX INOpOAax);

OMON3HN CHOXHOro (KOMOHHMPOBAHHOIO) MeXaHU3Ma,
[To reHeTHYECKOMY IPU3HAKY B 3aBHCUMOCTH OT (aK-

TOpa-=Iponecca, 9BJSIOIIErocs ONpele/sdioNiM B HAPYLIC-
HUM YCTOHYMBOCTH paccMarTpuBaeMoro CKiaoHa, pal3iinya-‘
IOTCS OIIONI3HU HIDKENepeYUCIIeHHBIX NeHeTHYEeCKHX THIIOB:

abpasuonHbie (Bbi3BaHHble pasMbIBOM 6eperos, Mopeil,
O3ep, BOAOXPAHWINLL B peaylibTare BO3NCHCTBUY BOJIHC-
HUG );

spoauonsble (06ycioBileHHbIe NMOACEYKOH CKIIOHOB PEte
HOH M OBpaXHOil 2po3Heii);

ruaporeorennsie (o6pasoBaBuinecs B pe3ysbTaTe BO3-
NeHCTBUA NOASEMHBIX U MHPWILTpPAIMOHHBIX AaTMOChHEepHbIX
BOA Ha MOpOAbl, Clarailiue CKIIOH);

aHTpOINOreHHnle (nogpisicliea N3-3a N3MEeHEeHHUs
NPHPOAHBIX YCIIOBHMK IIPH pA3NHNYHLIX BHAAX HHXKXEHEePHO~
XO34HCTBEHHON! HegTeNbHOCTU delloBeka);

nnoiiurensbie (BLIBBAHHBIE COBMECTHBIM BO3AEHCTBUEM
pa3nuyuHLiX (AKTOPOB OmnoNadHeobpas’oBanus ),

[l pu™Meduyuasnue, Ha pasButue ononsueii Bcex
FreHeTHYEeCKHX THUIOB ONoJidHel OOBLIMHO OKal3hBaeT Bilysd-
HUE IIpPOLIeCC BLIBETPUBAHHNS IOPHBIX MOPOLL.

1.7. KonnyeCcTBeHHOH OLEHKEe M IpPOrHo3dy  yCTOirH-
BOCTH CKJIOHOB OOIDXHaA IpelllecCTBOBATbh  Ka4yeCTBeHHAas
OIIEHKa Hany4ug Wi BO3MOXHOCTH BO3HUKHOBEHMUS Ha
paccMaTpuBaeMoOM  CKJIOHE OIIOJI3HEH OIIpeAeJIEHHOI'o
THNA 110 MeXaHU3MY OIIONI3HEBOr'o Jpouecca,

YKa3zaHHasag KadeCTBeHHasl OlleHKa NpOBOAMTCS IyTeM
COIIOCTABJIEHUSI HIKEHEPHO~I'€OJIOr MU eCKO 06CcTaHOBKM
AAHHOI'O CKJIOHa CO crneuuduyecKummu ocobeHnocTIAMHU
ONoJI3lell pa3HbIX TUIIOB, OXapakTepusopaHubiMu B 1abn. 1.

1.8, llpy onenke u nporuosde ycTOHIHBOCTH CKIIOHOB,
[opaxkaeMbiX T'HAPOreoreHHbIMU ONON3HIMM, TpedyeTad
VY4HTBEIBATH BHYTPUroaoBbie (cesaonnvle) m  MHOrolleTHHE
konebanusi CTeneHu oOBOAHEHHOCTH [10poll, BenuyuH Ha-
IOpa ¥ ruapabBINyeCKiX padieHToB HOA3EMHbIX BOM.

[Ips BOBMOXHOCTH BO3HHKHOBEeHHS abpal3noHHbIX, 2P0~
3UOHHKIX, AHTPOIOrE€HHbIX M IOIUIEHHBIX OIIOJI3HEeH IIpor=
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HO3 YVCTOUYMBOCTH CKIIOHA [OMKeH OCHOBLIBATLCH Ha
npedilecTByOleM IPOrHo3e BO3AEHCTBHA COOTBETCTBYIO~
gilero omonaHeobpaaymomero dakropa (abpasuu,  spo3uu
0 T ).

1.9, JlokalbHyo OUEHKY H JIOKAILHBIA MPOTrHO3 - yC-
TOIMUBOCTH C UCHOIL3OBAHHEM KOIMWYEeCTBEeHHBIX MeTOnoB
neiecooObpa3HoO BHINOIHATE IIOCIIe NpeAlleCTBYIOURN Kauye—
CTBEHHOH OIEHKH YCTOMYUBOCTU paccMaTpuBaeMbIX OO~
HEBEIX CKJIIOHOB, IIPpH KOTOPOH paldnuyarTcs CKIIOHBI Clle—
OYIOIIUX TpeX KaTerbDpuH:

YyCTOHUHBLIE, —~ HAa KOTOPHLIX QGOPMHUPOBAHUE OHOJI3HE!]
3aBepIIIOCh AABHO U NpH COXpaHeHuHu Hadblopawomeicd
HbHE TPHUPOAHOH OOCTAHOBKH ONACHOCTD PaA3BUTHL
OMOJISHEBLIX TIOABVKEK OTCYTCTBYET;

YCIIOBHO yCTOHUUBLIE, — (QpPPMHpPOBAHNE KOTOPBIX 3a-

KOHUUJIOCH HEAABHO M 3allaCc yCTOHUUBOCTU euie O4E€HbL
HEBEJIVK;

HEYCTOHUUBEIE, — JOPMHUPOBAHMNE KOTOPLIX ITPOHAOITHK A=
eTCs N COIIpoBOXKAaeTCd pal3BUTHEM ONOJI3Hel,

KauecTBEeHHYIO OUEHKY YCTOHHHBOCTH HEOOXO0 MO HPOw
H3BOONTEL C yUYeTOM I'éHeTHYeCKOoro THIa, MOpPGOJIONUH
(xapakTepa penneda), BospacTa B CTaguu (HOPMUPOBA~
HHAYG CKJloHa U ero mMopdoJioruiecCKux 9JIEMEHTOB.

1.10, Ilpu nokanbHOl OHEHKEe M NPOrHO3e yCTONIHBO-
CTH CKJIOHOB KOJIUYEeCTBEHHBIMH MeTOodaMu ocoboe
BH UMaHle cllefyeT yOelaTb:

OJist  yCTOHYUBBIX CKIIOHOB - OHpeAelIeHHI0 pacHeTHbIX
XAPAK TEPHUCTHK IIPOYHOCTH Iopof Ha caBur (c BblmonHe—
HIeM obOpaTHBIX pacdeToB YCTOHYMBOCTH ONOJI3HEH B Mac—
CuBax aHalorM4yHoI'o reojioridecKoro CTpoeHHd, eClil

OMOJNI3HHU HabJIloaawTCA HAa TEPPUTOPUSAX, TTPHM bl—
KaloHNX K paccMaATpHBaAeMBIM YCTOWYHBBIM CKIIOHAM )

UVid yCIIOBHO YCTOHYHUBEIX CKJIOHOB — OIIpeAelleHHIo
("pexoncTpykiiu)  uHKEHEPHO~I€ONOrMYECKHX YCIIOBHI,
IPH KOTOPLIX paHee MPOHCXOAWTH OHNOJIBHEBbIE IOOBMKKH,
1 BBITIONIHEHHIO OOPATHBIX pacyeToB YCTOHYMBOCTH MNpPHMeE-
FUTELHO K YCINIOBUSIM BOS3HHUKHOBEHHA TaKUX MNOOBIDKEK;

AJIsT HEYCTONUMBBIX CKJIOHOB - OOpAaTHBIM pacHeTaMm
YCTOWYMBOCTI MMEIOIWNXCS AeiiCTBYIOoWMX OTIOJI3HE ]



M IIPOTHO3Y 3axBaTa OIOJISHEBHIMU INOABIKKAMM  YYACT-
KOB, IDPHMBIKAIOIIMX K AeHCTBYIOUIUM ONOJISHAM,

1.11, [lna ocyumeCTBilieHHs JIOKQIBLHONH OLEHKH HU PO
HO3a YCTOMYHMBOCTH CKIIOHOB KOJMYEeCTBEHHBLIMH MeTOohamy
HeoOXxooMME] ClleQyolle MCXOAHbIe NAHHBIe:

xapakTepsble npojwin permeda (wis nporsosa ¢ yue-
TOM OXMAAEMBIX H3MEHEeHMiI NMOBEPXHOCTH CKIIOHA);

nojioxxenne (rpasuiel) OTHOCUTENBHO OMHOPOAHBIX MO
JINTOJIOTYMH U MEeXaHW4eCKHNM CBOHCTBaM CJ/I0€B M TOIMIl,
cilaraplyx CKIIOH ):

nojioxkenue nopepxHocteit (M 3oH) ocnabnenns B
MaccHuBe CKioHa (TpelluHb! pasiMuHOre NPOMCXOXKIACHHMS,
cTaprie U CBEXUE IIOBEePXHOCTH OIOI3HEeBbIX CMeEIleHnH,
KOHTAKTHl CJI0€B, HNPOCIIOM U 30HBL MAJIONpPOYHBIX IIOpOA,
30HBI TEKTOHHYECKOI'o ApobieHud);

pacyeTHble IIoKasaTelldn pdaaa OHU3NK O=MEXAHNUECKUX
CBOMCTB IIOpOHA, 3aTparHBaeMsbIX OIIOVIBHEBLIMY OB MKe=

kamu (ecTecTBenHoil BiaxHocTH, yaenbHoro (oOmbemuoro)
BeCa, XApaKTEepHUCTUK COINpOTHUBJIEHHAS COBUIY, B OIpe=
[eJIeHHBIX ClIydasgX TakKxXe U nokasareileil CXKuMaeMOCTH,

IIPOYHOCTH Ha pasfaB/iMBaHue, IeoilorH4eCKUX XapakKTeph-—
CTHK ), C YUYeTOM OXHUOAAeMBIX H3MEeHEHHUH I3THUX IoKalaTC=
Jiel IO CEe30HHLIM NepyMojaM M 3a MHOI'OJIeTHUHM CPOK H C
OCOOEHHO TINATENLHEIM BLIGBIICHHEM IIoKa3aTeleid Nnpot-
HOCTH IIOPOA HA CHOBUI' IO IIOBEDXHOCTAM H 30HAM  OCw=
nadIennsd;

BEepXHnue u HIDKHUEC I'PpaHHIbI BOAOHOCHBIX TI'OPH30H=

TOB 1 OOBOAHEHHBIX 30H B MAaccCHuBe MMOpof, I'HApaBlIdie=
CKHEe I'pafMeHTHl M BellU4uHB! Hanopa IOA3EeMHbIX BOA,

THIEI MMewommxcs (Win BO3MOXHEIX B paccMaTpHBac-
MOH HHXEHEepHO~IreoJIOrn4ecKoit obcraHoBke) OIOJI3HEH
110 MeXaHU3MY OIIOJIBHEBOI'O IIpOLECCAa, I'paHuilL] OIIOII3HE-
BLIX TeII B IuylaHe M Ho IrrybuHe;

HHTEHCUBHOCTEL CeHCMHYEeCKUX BO3AeHCTBMHMH;

MeCTa NpWIOKEeHHs W BellmuuHel Harpysok (cratmiec—
KUX ¥ NMHAMHYECKHX) OT HMEIOLHXCS Ha CKiloHe 3O0aHuy
1 COOPYXEHHU;

IIPY IIPOTrHO3e YCTOHMYMBOCTH MeCTa NpodBIIeHHs U
TEHCHBHOCTL abpasuu, JIMHEHHOH 2pOo3uM U BbIBETpHBAHW

1 H~
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a TaKXe XapaKTepUCTHKH BIHUGHUG OXUAaeMOH HHXEHEePHO—
reo/IOrMYecKoil AedTelhbHOCTH (B TOM dUCe XapaKTepHC—
THKA CTATWYECKUX H AUHAMHYECKMX HArpy30K B  IepHon
CTpOUTENbHEIX paboT Ha paccMaTpUBaeMBIX CKIIOHAX).

Il pumMeuandun e, [lpu HipKecneaymoumeM U3IT0KE-
HUM IIpefoliaraeTcd, 4To id H3ydaeMblX KOHKpPEeTHBIX
CKIIOHOB BCE VKa3aHHBIE HCXOAHBIE AAHHBIE IOJIYUEHBI MO
Hadajlia BBLINOJIHEHUS KOJIMYECTBEHHOH IIOKalbHOH  OHEHKH
1 Iporxo3da ycroiuuBorTd, CriocoObl NOYYEHUS HEKOTO-
pPbIX MCXOMHBIX AAHHBIX IpHBeAeHb! B pasf, 4 HacToduX
Pekomesnnanui,

1.12, JloxanbHbele OIl@HKA M IPOT'HO3  YCTOHYMBOCTH
CKJIOHOB KOIu4eCTBEeHHBIMH MeTOoAaMH 3akiodaloTcs, Kax
IpaBuilo, B pPeElUeHUHU JINIOCKOHN 3agauu, IpH KOTOpOoH pacCe
CMAaTpPUBAIOTCH YCIIOBUSI PABHOBECHS MACCUBA I'OPHBIX I10=
pon wupunoit 1 M (c BepTHKAILHBIMHE, GOKOBBIMH I'DAH=
MH ), YCIIOBHO 7BEIpe3aHHOro” u3 MaccmBa CKJIOHA IO Ham
IpaBJICHAIO OXHAAEMOI'O OIOJI3HEBOro cMemenusa (cumwr,
aeicTeyole no OGOKOBBEIM I'paHgM, IPH 9TOM HE YYUThi=
BAIOTCH ).

O6reMHag 3afaya, T.C. ONpepelicHue YCIOBUH paBHO=-
BeCHd IO BCeil Macce OMNOJI3HY, pelaerTcss B pPelKMX Cliy-
yaqgx OOBIMHO MId OTACHLHBIX OOLEKTOB BBICOKOH — Kalli-
Ta/ILHOCTH, INPEeUMYIIeCTBEHHO IIyTEeM pelieHHd IIJIOCKOH
sapgady and OTAelILHBIX YYAaCTKOB OINOJ3HA C  TTOCIHeQyIO—
UM CYMMUPOBAHUEM IIOIIYHEHHbIX PeJy/IbTAaTOB Mg BCE-
ro oopeMa ONoiI3Hd,

1.13, OcHoBHEIM KOJIWUECTBEHHLIM IoKa3aTelleM, HC—
[IONIBE3yeMbIM HNpPH JIOKAIILHOH OHEHKE H IIPOTHO3€  YCTOi-e
YUBOCTHY CKJIIOHOB, dBJIFeTCs KOahbULUEHT yCTOUYMBOCTH
(Koa(bq)mmeHT aanaca ycToWdYMBOCTH), IpeacTaBlISIoONKE
COBOH oTHOWEHHE CYMM YACPKHUBAOHMX ¥ CHABUraOMMX
Clil, OeHCTBYIOUIUX II0 NOBEPXHOCTHU IpeanojiaraeMoro CMe—
IeHNd OMoJI3HeBOro Tena (IpH KpyriouMITHHAPHYECKO Mo~
BEePXHOCTH CMeEUIEHHS OTHOIUEHHEe CHII 3aMeHdeTCd OTHO-
lleHMeM MOMEHTOB TeX XK€ CHI),

K ynepsuBAaOIUM OTHOCATCS pEaKTHUBHBIE CHIILI  CO=-
IDOTUBNIEHNI I'pyHTaA COBUrY M, IpH HAIMYWM NMOJICP)KHBAIO-
UIHX COOpYXEHUM, CHIIbE BOCMIPUHHMAEMOr 0 HMH OIIONI3HEBOIO
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AaBJIeHHs, a TakKXe Te N3 aKTHBHbIX CHII, KOTOpPEBIS HOw

paBJieHbl B CTOPOHY, OOpATHYIO HAIPABIIEHUIO NIPEMIIOiIa~
r'aeMoOr'0 OMOJIBHEBOI'O CMELEHHd, AKTHBHBIE CHIIBI BKIIIOw

YalOT TaHIeHIHUANbHbIE COCTABILIOUINE BeCAa HOPOLA U COw
OpPYXXEeHW#, HaXoAAlHNXCHd Hal INOBEPXHOCTBLIO OIIOJIBHEeBOIr o
CMelieHHus, a Takxe (uibTpauMoHHeie cuipl (B chyuagx,
KOT'[1a IIOBEPXHOCTDL OIIOJIBHEBOIr'0 CMENIeHUd liepeceKaeT
BOAOHOCHBLIC I'OPHAOHTHI), I'HAPOCTATHYECKHE CHIIbI,  BlU=
OpaumoHHbIe M celcMHuYeCKHe Harpy3kKu,

COpuramiiiMl CUHTAIOTCa Te aAKTUBHbIE CUIIbI, KOTOw
pble HamnpasJieHbl 110 Halpas/IeHUo [peanoiaraeMoro
OTIOJIBHEBOI'0 CMelleHud,

CKJIOH min ero aneMeHT (OTKoC, YOTYHI H Ap.,) CUle
TAETCH YCTOHUMBBIM, €C/IH KOahPHUIMEHT ero yCTOWYNUBO-
CTH Ky>1., DBenpmyuna K, =1 cooTBeTCTBYyeT Ipe-
NellbHOMY paBHOBeCHIO, HabmioAamomeMycd B MOMEHTHI Haw
yajla M 3apeplieHus OIIOJIBHEBOI'0 CMelleHus,

1,14, Vcnonbayemble Ojid BLIYUCIIEHHd KO3Q(PUIIHEH
T4 YCTOHYUMBOCTH pacyeTHble BeJIMYUHBEl PEAKTHUBHBIX CHII,
onpenengeMple C yUeTOM XapaKTepPUCTHK (USKKO=—MEXaHH=-
YECKHX CBOHCTB IIOpoA, cJliararmollliXx CKIIOH, & TakKXe pac—
YyeTHbIE Be/MYMHL! AKTHBHBIX CHWJI HOO/DKHbBI COOTBETCTBO—
BaTh Haubonee HeOIAronpUATHOMY, HO pealibHO BO3MOX-

HOMY COCTOgHMIO CKIIOHA,
1,15, llpu npeayCMOTpeHHOM pasMellleduy Ha CKiIOHe

SAAHUK U COOpPYXEeHUU B COOfBETCTBUH C [POeKTOM A4
0OOCHOBAHMY KOTOPOroO BBINOJIHAIOTCS MW3bICKAHUS, BeJlu=
yuHBl KO9(UIMEHTA YCTOHYMBOCTH CkiloHa K, [O/KHE
oTBeHaTh YCIOBHIO

K)" 7 H)’.AOH ’

rne K
raoe I = &K ~ NONyCKaemas Belll-

y.Aon 171

YMHA KO3(puUHeHTa YCTOWYHBOCTH CKJIIOHA; /1., H, nm-
COOTBETCTBEHHO KOapduLMEeHTH! CodYeTaHuil Harpy3oK, Ha-
OEXHOCTH H YyCIlopuil paboThl, olnpenengemMeie  COrjacHo
TpeboBanugM HOPVATHBHbLIX HOKYMEHTOB MO IpoeKTHpopa~
HUIO COOTBETCTBYIOIWKX BHAOB 3[aHHH M COOPYKEHHUH,
1.16, Brruucnenne koadduuuentTa ycToifduBOCTH CKIIO™
Ha BHIIIONHAETCS IO pacueTHbIM CTBOopaM, KonuuyecTBO

KOTOPBIX S8BUCHT OT KOHKDETHBLIX HHXEeHepHO=-IeOoiioruic”
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(KMX YCIIOBHA M OT MECTONOJIOXKEHHUd IIPOeKTHPYEeMBIX Ha
CKJIOHE COOpYyXKeHMH, a TakKxe OT CcTalud NPOoeKTHUPOBAHHUMA
M 3an]a4, MnoCTaBJIIEHHBIX  IIPOEKTOM OCBOE€HHYd paccmaTpi-—

BaeMOI'0 CKJIOHAa,
PacueTHble CTBOPE 38M4lIOTCHd 110 HANPABIEHUIO  OXU-

1aeMOTr0 OINOJ3HEBOro CMmemeHus (Kak mnpaBuiio, No Ha-—
NpaBleHUI0 NafleHud 3eMHOIl NMOBEPXHOCTH) C 3aXBaTOM IO
BBiCOTE BCEH MOTEHHHUAIBLHO HEYCTOHYUBOH 3O0HBLI.

1.17. [na oanocTtanuiiHoro npoekTupopaHud (MabicKa-
HU" IO OOOCHOBaHue pabodero NpoeKTa) U Ha BTOpPOIi 3a—
KIMIOYUTENBLHOW CTaAud ABYXCTAAHUWHOTO INIPOEK TUPOBAHHI
(o6ocHOBaHne paboyell AOKYMEHTAUMM) pacieTHble CTBODHL
clieflyeT paclonaraThk, KaK NpaBW/IO, HA BCEX OIIOJI3HGX,
MM.EIOIUXCY B HATYPE WM IIOTEHIHBANbHO BO3MOXHBIX B
paACCM.ATPUBAEMBIX HHXEHEPHO--I"€0NOTHYECKUX YCIIOBHIX,
a TakKXe Ha ydacTKaX IPOEKTHPYyeMblX COCpYKEHUH,

[Ilpu aTonm pekomMeHayeTCd 3anaBaTbhb Ha KamagoM.
ONOJI3HE KaK MHUHHMYM OAMH pacyeTHRIi CTBOP, INpPUHYpO-
YeHHBIH K OCH ONON3HdA. [Indg ononaseil SHaAYNTENLHO LiH—
PUHBI 34RAI0TCH NCMNOJIHUTENBHbIe CTBOpH (no ofeum cTo-
pOHAM OT OCEBOro CTBOpA) HA TeX yyacTkax, HHXeHep-
HO=T"€OJIOTHYeCKHe YCIIOBHE KOTOELBIX OTIHYAIOTCH OT
oceporo crtpopa (no penbedy, reonoru4ecKkomMy  CTpoOe-—
HUIO, I'HAPOreo/IOrH4ECKUM YCHOBUAM, (PU3UKO~-MEeXaHHYe-—
CKHM CBOHCTBAM IIOLOHd, MOIMHOCTH OIIONI3HEBOI'O Tella §
POTSKEHHOCTU JIMHHHU OINOJBHEBOTO CMEINeHHd ).

[Tpu u3pICKaHUKM Ha NepBoil cTanuu ABYXCTAQUNHOrO
npoektTupopaud (060CHOBaHUE NMPOEKTa) HA TEPPUTOLHH,
oXpaThiBAeMON IIPOEKTOM, PEeKOMEeHAYeTCHd BBINOIHATb TH-

NH3aUUI0 CKIIOHOB [0 HHXXEHEepPHO-I"€OJIOTHYEeCKHM  yCJIO=-
BHAM pas3BUTUd OIOI3HEeN M 3ajaBaTb MHHHMYM IO OOHO-—

MY pacHeTHOMY CTBOPY A9 KaXAOro THIIAa CKIIOHOB M He
MeHee OOHOI'0 pacCYeTHOro CTBOpa Ha KaxaoMm u3a  y4ya-
CTKOB OCHOBHBIX NPOEKTUPYEMBIX COOPYXKEHHH.

[Tpu cocTaBlleHMH HHXEHepHO-Ieolloruyeckoro oboc-
HOBAHHS CXEeM pas3BHTUd HaApOAHOro XO3gucTBa U HHXe—
HEepHOIl 3auuTel, paspabaTeiBaeMBIX ANd OOIUHPHBIX Tep-
PHTODPUII, pacdeTHbIe CTBOPHI ClieAyeT pacrnojiaratb Bbl-
GopouHo Ha Haubonee THUIIHYHBIX 1O NPUPOAHBIM  YCIOBU-
M ydJacTkKax, [IperMymecTBEHHO B MeCTax BO3MOXHOIO

BOBHUKHOBEHHUS KPYIHBIX OIIOJ/I3HEN, {5



2. JIOKAJILHAS OLIEHKA YCTOMYMBOCTH
CKJIOHOB

2.1, JlogkanbHagd KoludeCTBEHHas OleHKA YCTOHYHBOCTH
KaKOAOI0 KOHKPETHOI'O OINOJIBHEBOr'O CKJIIOHA OCYILIECTBIIS-
eTCcHd IyTeM IOoCIef0OBATeIILHOI'O BHINOIHEHU:

KQ4eCTBEHHOU OILIEHKH BO3MOXHOCTH o0Opas3oBanusg
OIOJIBHEH Ppa3HOr'o0 TUIIA;

pacueToB YCTONYMBOCTH KPYTBIX YCTYIIOB ¥ OTKOCOB,
HMEIOIIUXCHA Ha CKIIOHe CTYLIeHYaTOr'o Npoguid;

pacieTa yCTOHYMBOCTH KOPEHHOI'O MaccuBa BCEro
CKJIOHa, B TOM YMCJIE JIJIS1 CKJIOHOB oanopoaxoro (mnpaMorny-
HEHHOr'0, BOI'HYTOr'0 WM BHIIYKJOro) INpodmid;

pacdyera yCTOHYHUBOCTH CKJIOHOBBIX HAK OIUICHUI
ONOJIBHEBLIX U AENIOBUAILBO=O0IIOII3HEBDIX ),

PacdyeTbl yCTONYHMBOCTH CKJ/IOHOBBIX HAKOINICHRH HOJDKw
Hbl BBIIIOMHATHCH IJIE BTEI'0 CKJIoOHa B IelIoM, BKIIOYAd K
T€ CIIydau, KOorjaa TeppuTopusl IpoeKTUpyenoro obwbekra
3aHUMAaeT TOJIILKO YaCTh pacCcMaTpuBaeMoro CckIiaoHa,

2.2. KadecTBeHHag olleHKA BO3MOXHOCTH 00pas3oBa-
HIY OIOJI3HEl BBIIOJIHAETCHS B COOTBETCTBUU ¢ TpefoBa-
HugMu n, 1,7 nacroguux Pexomenpaumii Ha OCHOBE CO-
[IOCTAaBNICHUI HHKEHEePHO=-I'€OJIOI'MYeCKUX YCIIOBHH pacCMaw-
TPUBAEMOI'0 CKJIOHA CO CHENUMOHYECKHMH YCIIOBHSIMH OOpa=
30BAHNY KOHKPEeTHBIX THIIOB M BUAOB OIIOI3HEl, pPa3i1-
YAIOIMXCH 10 MEeXaHH3my OIOoN3HeBOro mpouecca {cm,
tabi, 1), a Takke C yCIOBHIMH pasBHTHS ONOJIBHEH HAa
OJAHHOM CKJIIOHEe WM HA HMEIIHNXCd B paloHe ero paclio-
JIOXKEHHd APYT'UX CKIIOHAX, CXOAHBIX [0 HHXEHEPHO—I"€O0J10=
ruyeckKoii odbcraHoBKe,

YKa3aHHEIM METOOM Clle[yeT yCcTaHaBJIMBaTh MeCcTa
BO3MOXHOIr0o obpasoBanud OIIONI3HEH OnpeaeleHHOro THia
M BHAA 110 MEXaHH3MY OIOI3HEeBOro lnpouecca, OaHoBpe-
MEHHO IIO reoMopdoilormyecKum HNpU3HaKam, HCXOAd K3
aHaJIOIMH C OION3HAMY, 3apUKCHUPOBAHHBIMU B paiioHe Bbl-
IIOJIHAEeMBIX HCCIIeOBaHuil, Onpeneaiorcd OpHeHTHpOBOT=
Hble pa3Mepsnl (winna u IMPHHA) OHON3Hell, BO3MOXHBIX
Ha [AQHHOM CKIJIOHe,

[l11g uMelomMXC Ha pacCMAaTpuBaeMOM CKIIOHEe aKTHB~=
HLIX OIIOJI3HEHi IO BHeWHHMM INpusHakaMm (ormnonsuebble TP
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IMUHBI, (GOPMEI ONOJIBHEBOro penbeda) INpU KaueCTBeHHO
olleHKE QUKCHPYIOTCH KOHTYDBl MECTOIIONIOKEHNA CMEIlaime
HIMXCH OMNOJIBHEBHLIX MACC, & TakKxKe BBIAENdIOTCHd THI 51
BUA OIOJI3HEH C y4eTOM CBefeHui, ykalaHubiXx B Tabtn,l,

2.3. KonnuectBeHHad olleHKa yCTOHYMBOCTH  y4dacCT-
KOB AKTHBHBIX OION3HEH, BbIAE/EeHHBIX 110 Ka4yeCTBEHHbIM
npusHakam, sengerca uamuunelt (kospduuueHT ycrToituu-
BOCTH 3aeck menee 1). OnHako And TaKuX y4acTKOB pe—
KOM.EHAYETCH BBINOJHATL “oO€paTHeBIE pacdeTbl yCTOWYURO-
ctu” C nenbw onpeaelieHHd XapaKTepHCTUK CONPOTHRIIE—
uus nopoa capury (cm. pasaa. 4 Hactodgmux PekomeHna-
vt ) .

A. PACYFT YCTONUUBOCTU KPYThIX YCTYIIOB
U OTKOCOB

2.4, PacueT yCTOHYMBOCTH KDPYTbIX YCTYHNOB (OTKO-
COB) OCYILECTBISeTCHd TNPUMEHUTEIBLHO K TOMY TUNY
ONOJI3HA 110 MeXaHHU3MY OIIOJIBHEBOTI'O Ipoluecca, KOTOpbH
COTJIaCHO paHee BEIONHEHHOH KadecTBeHHOH oueHke (oM.
n. 2.2) BO3MOxeH Ha manHom ycryne (oTkoce).

[He3aBHCUMO OT pPe3YILTATOB KayeCTBEHHOI OLUEeHKH
Vid BCEX KPYNHBIX yCTYNoB (OTKOCOB) NONXEH MPOBOMUTH-
CA KOHTPOJIbHbIU pacdeT yCTOWYMBOCTHU IPHMEHHTEJILHO
K BO3MOXHOCTH OOpasoBaHus OION3HEH CABUTra,

[lpy aToM ang onon3Hei capura crocob pacyera 3a-
BHCHT OT MOJIOXEHUS MNOBEPXHOCTEH ocliabllieHusgs B MacC-
CUBE ropoa, hpefonpenendioirero BUA OXHAAEMOTO OHOJ3-

Ha (ononaenb cpeaamowuii, KOHCEKBEHTHBIH UM Cpe3aio—
Ile—~KOHCEKBEHTHLIH ).

Ouenka BO3MOXHOCTH 00pa3oBaHHA Cpe3aoiX
ofoJi3Hed CABHra

2.5. Cpezapomye OMON3HM CABUra XapaKTepHbl AN
yeryros (oTkocor) oaHopomHoro ctTpoenus (T.e. cloxeH-
HbIX Noposio ¢ OAMHAKOBBLIMU OftHOPOAHBEIMU  (PHIHUKO~MeE-
XaHMYeCKUMU CBOIICTBAMH B JIIOOBIX TOYKAX  I'PYHTOBOTO
Maccupa), a Takxke INpH HaKIOHe CJIOEB NOpoanl oB6paTHO
NANeHUIC MOBEpPXHOCTH YCTYMNA, NP IOEU30HTANLHOM Ha—
NIACTOBAHUN WU IpH HAKIIOHE CJIoeB B CTOPOHY Iaje-
HHY nopepxHOCTH yCTyna nof yrioM, MEHBIIHM BelldYMHbl
JPla BHYTpeHHEro TPEeHHs IIOPOod, CrATAwmIIY YCTVI



OuepTaHne HOBEpPXHOCTH CKOJBLXEHHMd TaKuxX Omnoi3Helt (g
BEpPTHERAIILHOM CeUYeHUH IO HalpaplIeHHIo OIONI3HEBOTr O
cMellleHusi) o6bldHO GMHU3KO K AYyre OKpPYXXHOCTH.

2.6, [nga ycrynoe (OTKOCOB) C NpAMONMHERHEIM NpO—
busieM 1 OQHOPOAHBIM CTpoeHueM (T.e, NpH OAMHAKOBBLIX
3HaYeHUAX DU3HKO-MEXaHUYEeCKHX CBOHCTB BO BCEX TOY~
Kax MaccuBa 1opof) NpU OTCYTCTBMH BOOOHOCHBIX TI'OpH-
30HTOB B MaCCHBE IIOPOHA OUEeHKa YCTOWYHBOCTH  BBIIION—
HaeTCHd B CllefylolleM NOPAAKeE:

onpenenqaorTcd KpUTHYEeCKHe 3HAa4YeHus yrila BHYTPEH-
Hero TpeHHs (%« ) u cuennenus ( C,,) ananopon,
cllarapoimx paccMarpuBaeMsbll YCTYII, B COOTBETCTBHH C
npwi. 1 Hacrogmux PeKomenpauni;

HAXOAUTCH IOJIOXeHue Haubonee onacHoli HOBEpPXHOCTH
ckonbxenusd (cm, nn. 2.7=2.9);

BhIYHCAAETCa XO3PDUUUEHT YyCTOHYUBOCTH yCcTyna
(em. nmn. 2.10-2,14 Hacroawux Pekomengauuii).

2.7, llonoxenue Hanbonee onacHoil NIOBEPXHOCTH
CKollbXeHHs1 (B YCIOBHSIX TJIOCKOH 3adayu-/IMHUH CKOJlb—
KEHHS ) WIS yCTyIa BbICOTON H ¥ KPYyTU3HOW o IPY  OT-
CYTCTBHH RONOJIHUTENIBLHOW NMPUIPYy3KHM U BOAOHOCHBIX TI'O-
PUBOHTOB HAXOOAUTCH, COriacHO pekoMeHaauuam I'.J1, du-
cenxol, cnenyowum obpasom:

onpegengerTcd raybHHa BepTHKAIBHOH TPEWUHb! OTpbl-
Ba Hyy, M, 1o dpopmyne

o Pn
Hgp = 2C,ctg (45° - ") (1)

o of

rae CKP n f.p ~ KPUTHH2CKME BENHYMHBI COOTBETCTBEHHO
cuennenud, Mila, u yria BHyTpeHHEro TpeHud, rpanycsl,
onpepengeMele corfnacHo npwi, 1 Hactosuimx PekomeH-
nauuit; ¢’ - yneibHpti (06beMHBIf) Bec nopop, craraio-
wux ycryn, MH/nv y

no rpapuky (puc. 1) B 38BUCUMOCTH OT BEIUYHH Fon
n ¥P= 9, naxomurca penuuuna Heg M QaTeM BBHIYHCT
nsgeTcs LUhpliHa npuamel obpywenus @ (cm. npu, 2);

Ha paccTOssHUH @ OT OpPOBKKH yCTyla oTKnanpipaeM

e o

lwﬁo ['J1, YcTolluuBccte €EOpTOB Kapbepop H oTBa"
nos. — M. Hepnpa, 1965,
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BEPTHKANIBHLIA OoTpe3ok BE,
PaBHBIH AJIUHE TPEINNHEI H/H o0

. -

—_—

oTpeiBa Hg, (cMm.puc, 2). . /
Ot Touyku £ mnpoBoauM B 2 .
/

Lol

—_—— ——

CTOPOHY YCTyNa TOPH3OHTaJIb- 57
HbIi  OoTpe30K EH, paBubili 20}

T /

o AOlvHe &,¥ OT ero KoH- @b — ' 7
IOB OTKNanbiBaen LEART = /5i—— * /// Dﬂ}.

¢ W1 /// A
o/ HET =45 + __%E. OTpe- /4 ///////
30K FI' npencrasnaeTr Hayalb- ’; 2 I: - A ///W// //f”/
HbIH YYaCTOK JIMHHH CKOJb- ///V/aﬂ/ /
SKEHUS. JlaneHeiiline one- 4 /[/ 2
palliii  3aBHCAT OT Belu- ot P

. "z

yubl P, Mpu¥xp 713 kpy- i
ropass KpuBad CKOJIEM.CHUE 2* sy

BbIXOAUWT B TNOAOUIRY yCTyIa

(Touke M), [lng noctpoeHud ~
3TOR KpUBOH CHadana Impo- Puc. 1. I'paguk TI'.Jl. Ducenko
somns muwio | MV non LA Sieiiems samciioen
Yy IITOM (450 - -:%”L ) K pyUHOM NpU3Mbl OOpYyLIeHH T
NIOBEPXHOCTH ycTyna AM .

BoccrTanapiivEaem  DEPNEHAUKYIAPB! U3 Touky M
Kk nuauu MN u ua cepenausnt 7 otpeaka MF (TO01 MF),
nepecedyeHre 3TUX neprne’aukynapos (rouka O) 6yaeT

HEHTPOM KPYrOBOW IIMHUU CKONbXeHud, 3ateyv u3 Touyku O
MPOBOAKMM paauycoM OM Ayry OKpYy#HOCTH OO TOYKYM F,

DTa Aayra 4 oTpe3doKk FE Oyayr npeacTaeldTh cob60ii MC-

KOMVYIO MUHUIK) CKOMbXEHUS, TNPUMBIKAWLYI, K TpPeuuHe
OTPBBA.

Ecnu Pxp MEHBLIE 13° kpuBad CKONBMEHHH Bb.XO=
OUT HAa NIoulafdKy, MPUMbIKAK0-

yK, K IOAOILBE yCcTyna
(cMm.puc.3) u nepecekaet ee
IO YyrIion (450— _(;KP )

E nannon cmydae moctpoenue
TpelluHbl OTPbBA U BEDX-
Hero yvactka EF 7nuHuwu
CKONh€HUSI NPOBOAUTCH Bhb.=
L€ UBITOMKEHHBIM  CTIOCODOM,

a4 TNOMO¥EeHHEe HUXeneKallej Puc 2 [IloctpocHHe NMOBEPXHOCTH

I CKONDLXEHUA B OIHOPOIHLIX 1O PO-
IOBEPXHOCTH CKOJIbXEHHUd nax no meroumke BHUMM
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Puc. 3. Cxema omnonsug c JIMHUels

CKOJIBXEHHS, TpoxonAwme®t uuxe
FIOOOLUBLI Y CTylla

D

5%
(95~ %)
onpepengeTcd cCcliendalbHbIM pacyeToM B COOTRETCTBHM
C “MeTonuYyeCKUMHK yKasaHHIMHU IO onpepenexuno
YyI'ioB Hak/IoHa OGOpTOB, OTKOCOB, YCTYIIOB B OTBAIOR

CTPOdIUMXCd M SKCIUIyaTHpyeMslx Kapbepos,.-/1.: BHUMU,
1972,

ITpum™meuanu e, [lonoxenne vaubonee onachoi
JIMHUK CKOJIbXEeHUsI AN OLeHKH YCTOWYUBOCTH IpPSIMOJIN~
HeHEIX OTKOCOB OAHOPOMOHOI'O CTPOEHUA MOXHO HaXOOUTE

TaKXe C UCNONL30oBaHueM rpapukos B. (Delmeunycal U
HH6y2 :

2.8, na yerynos (0TKOCOB) NpgMONWHEHHOr0  JipoO-
by, a Takxe NpH UX HEeOOJHOPOAHOM CTPOEHWUHU npu

Hanuyuy OOBOMNHEHHOCTH NOPOA B LeNdaX OnpeaelieHud
Hanboiiee onacHoil NUHUKM CKOJBXEHUS cpe3aluMX ONoN3—
HEell cOopura AonyckaeTrcd HCNOoIIb30BAaTh IIOCTPOEHUE COre
nacHo n, 2.7 nacrogmux Pexomenneuvii o cnegyxuiv-
MK OONONHEHUAMHU

0Nlg YyCTYNOB HenpsaMONUHefHOro npoguigd -~ C yClioB-
HbIM CIPIMIEHUEM HX PO,

ans yCTYNOB HEOAHOPOOHOro CTPOEHUS -~ C  IpoBep-
KOl BOBMOXHOCTU OOpa3opBaHusl Cpes3arwle—~KOHCEKBEeHTHO-
O OMNOJI3HSI CABKWIra U C HUCLOMh30OB8HHEM B ollepanusx,
periamMeHTHpyeMbixX I, 2.7 HacToauux PekomeHpauui, N0~
Kasareneili o6beMHOro Beca, yriia BHYTpeHBero - TpeHus
H cuenjieHud, oCpeAHeHHLIX OJid BCero mMaccusba Nnopou,
cllarawumx yCTyi.

., ey Y . e g,

1CHpaBO‘{HHK 0 KHXKeHepHolt reonoruu. Uap. 2-e. M.
Henpa, 1974, c. 131
2 Macnop H.H. Mexaunka rpyHTOB B npakTuke CTPOH”
TelBpCTBA (ononayu 6opeha c HUMY ). ~ M.: CTpOB~
uanar, 1977, c. 215.
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[ipoBepka BO3SMOXHOCTH o6palaoBaHus Cpe38I0le~KOH-
CEKBEHTHLIX OIIOL3HE™ BBINOITHAETCH B ClydadX I'OLU30H-
TAIBLHOI'O 3alleraHus INopoA WIIK IIPH HAaKJIOHE CJZIOEB B
CTOPOHY nafeHug Ccknoxa, lipu artom B COOTBETCTBUU CII.
2.15, Hacroauux PekoneHaauvil olneHUB&ETCH BO3MOXK-—
HOCTBh YACTU4YHOIO0 COEnafpgeHuss Haubonee omnmacHOl JIMHHH
CKONBXEHHUA C IINIOCKOCTAIMH HAIlNIaCTOB&HUA HIYW BBIXOOAa
3TOHN JIMHUU HaA OHEBHYIO NMOBEPXHOCTH B NpPEA€Ellax OQHOTI O
U3 CloeB, oOpAa30B&HHBIX MAalIONPOYHBIMH IIOpPOAAMH.

OcpenHeHHble nOKa3aTenu 06beMHOro Beca J,, yria
BHyTpeHHero tpeund ¥, u cuemnenuna (., onpenenawrca

P
o gopmyne
— }7.151+h252+'”+hn5n (2)
— 2
CP h7+h2+.-.+ hﬂ
rone  h,, h,,...» h,, — MomHOCTH CllOEB, ANd  NOLOA

crnarampliXx MAcCuB AaHHoro yctyna (oTkoca) m,

Bsy By,...s B, - 3HaueHne paccMaTpHBE&EMOroO NOKAa3a-
teng (o6benHOro Beca, yriia BHYTPEHHErO TpPEHHS UM
CLHEIUIEHUs) M9 COOTBETCTBYIUIErO CIIOH,

B.p - avauenne paccmaTpussemoro nokasarens (4, %, unu

Cyp),OCPENHEHHOr0 ANY BCET'0 pacCMATPUBAEMOro yCTyna
(oTkOCA),

Il pumMedudganusa 1, llonoxenune NMOAOHIBH HHUXw
HEro (s2-ro) CNosA IPUHHMAETCA CHauajla COOTBETCTBYIOLUMM TIOJIO-

)KeHUI0 NOAOLIBLI YyCTYyMNa. ECnH npH MNOCNEeRymIeM OnpeNeneHHH
HauBoJslee ONMAacCHON NUHUU CKONBXKEHHA (CM. M., 2.7) OHA QKaXeTcH
HipKe NMOJOILIBBI YCTyMNa, NOAOUIBA HMXKHEro Cjiof TNpHHUMAETCA Ha
YPOBHe HIDKHEH TOUKH MOBEPXHOCTH CKOJIBXXEHHUA U IIPOH3BOOUTCA
YTOYHEHHUE TIOJIOKEHUA ITOH IMMOBEPXHOCTH C IIOBTOpPHBIM HCIIONb-
3oBaHHeM dopmynst (1) U nocneaywniux onepaui, periaMeHTH-
pyeMpIx 1. 2.7 HacToAuIuXx PeKomMeHaluu.

2. Ilpy HanMuuu BOJOHOCHOTO TOPHU3OHTA B MaCCHBE YCTYIA
00beMHBIH BeC OOBOJHEHHBIX IMOPON HAa yyacTKe, IepeceKaeMoM
NMOBEPXHOCTbI0 CKoOnbkeHuA (cM. puc. 4), cneayer ONpeHenaTh ¢
YYETOM CHJI THAPOCTATHYECKOTO B3BELLIUB4HHA.

HEHMeE. 1. Paccuutats CpenHiOW BelMYKHY  CHENJIEHUA Ui
YCTyma, BbICOTOM 17 M, CJIOXKEHHOTO YETBIPbMA CIOAMH NOPOL
MOLIHOCTBIO 5, 2, 7 ¥ 3 M, [UJiA KOTOpPBIX BEJIMYHUHBLI CUENJIEHHSA
CooTBeTCcTBeHHO paBHel 1, 0,5, 2 u 0,7 Mlla.

Ilo popmyne (2) cpenHsas BenHyHHa CUEIJIEHHS paBHa:

o bty Byl by 3 1+2:05402+3:07
(of + It /7,""}72"')73"'}74 - 5+2+7+3

=13 Mla.
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A 8 Puc. 4. Cxema olON3HA C ITHHUel
CKONBXEHHUSA, liepeceKawlileH Bo-

£ JOHOCHBIR TOPH3IOHT
7 N T 1 — ypogenb NOO3EMHBIX 800,
P J 2 — goooynop
M g 4

£ AN\ e

[lpumep. 2. Omnpenenuts NHPUMEHHTENIBHO K 3a/lau€  OLEHKH
YCTOHYHBOCTH  DacyeTHble  BEJIMYHMHBI  ypgeibHOro (00bEMHOro)
Beca nopon s ciosa 2 (cM. puc. 4),ecnu o6beMHbIH BeC cnara-

HUMX €ro MOpPOA, Bbille M HIDKE YpOBHA  [OA3EMHbIX BOM paBeH
cooTBeTCTBeHHO J;=0,016 1 2,=0,018 MH/m>.

JIna 30Hb1 NEK (B KOTOPOH NMHUA NH ABJIAETCA BEePTHKAJIbIO,
IpOBEJIEHHOH Yepe3 TOUKY I[lepeceueHUsa  BOAOYIOpa C JIMHUEH
CKOJIb)KEHHsA) pacyeTHas BeJIMYKMHA yaelibHOro (006beMHOro) Beca
C yueIroM THAPOCTaTHYECKOTO B3BEUIMBAHHA COCTAB/ACT 3:? I8 ,
rje Jy— ynenbﬂbm (o6beMHBINH) BeC Bollbl, paBHbiii 0,98 1-10° ‘MH=
= 010 MH/m>. Orciopa s 30HbL BEK pacueTHblit OObEMHDIN Bec
paBen: 0,018 — 0,010=0,008 MH/m".

s 30HBI MNHL THe NpU OLEHKE yCTof{qHBOCTH IUIIpOC1aTHUECKOE
B3BEILIMBAaHHE ABJIACTCA BHYTPEHHEH CWIIOH H B pacuere He yui -
THIBAETCA, pacueTHbIf oObEMHBINi Bec paseH: g, = 0,018 MH/m",
HaKOHeu, U1l HeoOBOIHEHHOM 30HbI ABENM pacueTHbI OOGbeMHBI
Bec cocTaBjisieT ¢ =0,016 MH/m?>,

2.9. Ilna npUrpyXeHHmIXx YCTYIIOB M OTKOCOB [OJIOXEHHE HaH-
Oosiee OMacHOH KPHBOH CKOJIBXEHUS OIlpefesiseTcsl B 3aBUCHMOCTH
OT MeCTa NIPHAOKEHUA IIPUrPY3KH (CM. pHC. 5).

Ecny npurpy3ka HaxoO[IMICA Ha BepxHeH IUIOLLAjKe yCTymna Ha
paccTosasHud Oonee 2a@ ot ero OpoBKM ycryna (rue & — 1LUpHHA
[IpH3MBbI OOpYLIEHUA, ONpENes/ICHHAA COrjacHo I1. 2.7 HacTOALIHX
Pexomenplauuil), To ycTyn paccMaTpHBaeTcsli KakK HelmpHIPYKEH-
HBIH.

Puc. 5. CxemMa OCHOBHBIX MNapd-
METPOB PacyeTHOI'0 OTCEKa

! — nosepxHocry ycryna;, 2 ~
AUHUA CKOAbXEHUR
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Ecnyu npurpyskKa pacnonaraercsi B npefenax oTpe3Ka UiHHoi G OT
BEpXHEH OpOBKH YCTyna, BHayasle BBIYMCIIAETCA BeJIMUMHA BepTH-
KaJIbHOM TpEeUIHHbl OTpbIBA B YCNIOBHAX NPHIPY3KH H, M, 1o ¢op-

MYV
‘. __P
Hog = (Hgo'" z-m-g’)’

roe  Hgp— BbICOTAa, BEPTUKAIBLHOH TPELUIMHBI OTPBIBA VIS TOTO XKeE
yCTyna TMnpH OTCYTCTBHH NpPHTPY3KH, OlpelenieHHasi 1o (popMyrie
(1),m; P - BenuumHa npurpysku, MH; 7 — miuna yuactka npu-
NIOXKEHHUA MPUTPY3IKH M; ¢ — yHenbHblit (0OBEMHDBINH) Bec IMO-
pol, CHAramuiux ycrynm, MH/m> (B cniyyaax Kkorpa Hop< 2—;-1—5;—,36-
JIMUHHA Mgy NpUHUMAETCHA PAaBHOH HYIIIO). -y

3aTeM Ha pAaccTOSAHHU & OT GpOBKH ycTyna OTKJafpIBaeTCA 110
BepPTUKAIM BEJIMUMHA TPEUIMHBI OTPBIBA HMgg U OT €€ HHMXKHEro Kpas
POBOAUTCA KpHBAA CKOJILKEHHA JEM JKe Crocobom, Kak s
HEMPUTpY>XeHHOTO OTKOca (CM. 11.2.7).

B cnyvyae pasmelnieHus NMpUrpy3KH Ha pacCTOAHHE OT & 10 2@ OT
OpOBKH ycTyinia HaMboJiee ONacHasg JIMHUA CKOJBXXEHUA HaXOIUTCA
noaHopoOM C BBITIOJIHEHHEM CEpPUH PACUETOB YCTOHYMBOCTH IIpUMeE-
HUTEJIBHO K pa3HbIM BapHaHTaM IIOJIOXEHUSA 3TOH JIMHUH B COOT-
BeTcTBUM c 1. 2.15 Hacroamux Pexomenpauuit, [Ipy 31OoM Hike
TpEellMHbl OTpbiBa BEPXHHH YYaCTOK JIMHMHM CKOJIBXEHHSA 3ajiaeTcsA
c yknoHom (45° + %, /2), a B cBOel HUXKHeil TOYKe 3Ta JIMHHUA
JO/I’)KHE TPHMBIKATh K MpOPWII0 NNOBEPXHOCTH 3€MIIU IO YITIOM
(459 — ¥.,/2).

3a Haubornee onacHbIH NPUHKUMAETCA BAPHAHT JIMHHU CKOJIbXKE-
HdA, I KOTOpOro BeNWuYMHa KO3(pPuuueHTa YCTOHUYHBOCTH,
OnpefieNicHHasA pacyeToM B COOTBETCTBHH ¢ mn. 2.10-2.14 nacros-
IHx PexomeHaanyu, OyaeT HaUMEHbiIIeH,

2.10. Pacuer ko3ddunueHTa yCTOHYHBOCTH  HEOODBOIHEHHBIX
NPAMOJIMHEHHBIX YCTYIIOB (OTKOCOB) OHHOPOAHOIO CTpPOEHUA
Ui Clly4yaeB, Korja HauOoJiee ONacHasA JIMHUA CKONBbXXEHHUA IIOB-
CEMECTHO HAKJIOHEHa B CTOPOHY NHOJAOLUBBI YCTYNA H MpH OTCYTCT-
BUH CEHCMHUYECKHUX BO3[CHUCTBHH, [OINYCKAETCHA BBIMOJHATL MO op-
MyJle

K —_— ’
yer= J g (lpxp cﬁp (3)

rne ¥, C — cOOTBETCTBEHHO Yrojl BHYTpEHHEro TPEHHA H Cliell-
JICHWE [UIA NOopoH, clarawiiux ycryn;,  %xp, Cxp — KPUTHUECKHE
BENIMUKHLI YyIJla BHYTPEHHEro TpeHUA M CUEIUICHUA, OlpenesleHHbIe
[N TOrO e YCTymna B COOTBETCTBHH C NpHIl. 1.

1 ocTanpHpIX Cly4YyaeB pacyeT YCTOHUUBOCTH PEKOMEHJIYeTCA
BBIMIOAHATD METOLOM aJIrebpanyeckoro CIOXEHUS CHI  IIpHMe-
HUTENIbHO K KOHKPETHOH MHXKEHEpPHO-TE€OJIOrHYeCKOH OOCTaHOBKE
C yueToM (UIBTPAUMOHHBIX CWI H THOPOCTATHYECKOro AaBIICHHUS
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(npu 0oOGBOAHEHHOCTH NOPOM, CNAramiHX YCTYI), a TAKXE CeHCMMU-
YeCKHX BO3deicTBUil (cMm, mm. 2.11-2.14).

2.11. Ina HeoOBOJHeHHBIX YCTYNOB M OTKOCOB (TOYHee, npu
OTCYTCTBHH BOJIOHOCHBIX FOPH30HTOB, [IepEeCEKAEMbIX MOBEPXHOCTHIO
CKOMbXEHHUAA) K TIPH OTCYTCTBUM CEHCMHUECKHX BO3LEHCIBUR BHI-
YHCHeHHEe XKo3(pPHUHEeHTa YCTOHYHBOCTH V1A OUEHKH BO3MOX-
HOCTH O0pa3oBaHMA  Cpe3allUMX OIOJ3HEH CIABUIa NPOHU3BOOUT-
cA 110 popMylie anrebpanuecKoro ciloXeHuda cui’”

ZD cos X, tg¥,+ 2L 1, - IM +£p‘3uzoc
K, = —, (4)

4 Ep.Smoc.

roe p, — BeC L -TO pacyeTHOIO OTCEKa, OrpaHHUEHHOrO BEpPTH-
KaJIbHBIMH I'paHAMH (CM. pHc. 6), MH (B NOJIOIIBE OTCeKa Ayra
JMHHH CKOJIbXKEHUA 3aMeHAETICA OTPe3KOM IMPAMOH JIMHUH, KOJIIH-
YeCTBO OTCEKOB M PAaCCTOAHMA MeXJy HX OOKOBBIMH TpaHAMM
BblOMpaeTcd TakuUM o0O0pa3oM, 4TOoOH! 0Opa3oBaHHAA NOMOIUBAMYM
OTCEKOB JIOMaHas JINHKA [JOCTATOYHO GJIIH3KO COOTBETCTBOBANA AyTe
OKPY>XXHOCTH) ; & ; — yroJyl HaKJIOHA MOJIOIIBbI OTCEKa, Tpaf, JUis
YYaCTKOB, I[ie JIHHHA CKOJIb)XEHHUS HalpaBjieHa B CTOPOHY IajieHus
NOBEPXHOCTH YCTyNa; o€ — yroj HaKJIOHa MOJIOLIBbI OTCEKa, rpa,
JUIA YY4aCTKOB, I'Zie NIHHUA ‘CKOJIBXEHUA HMeeT YKIJICH, oﬁpambm
MaJIeHHI0 TIOBEPpXHOCTH YCTYIa, L, — IJIAHA NOJIOLLUBLI OTCEKA,
M; % ,(;— COOTBETCTBEHHO YIOJI BHyTpeHHero TpeHHus, Ipajl, ¥
cuenneuﬂe MIla, pna nopon, onpeneAnIMX BEIMUYHHY COIPOTHB-
fIleHHA CABHI'Y 1O MOAOIIBE OTCEKA.

Il pumMeuanusa: 1. Ind HelpurpyXeHHbIX OTCEKOB BeEC
OTCeKa

;=M (5)

rie V — IUIOLIadb CeYeHHUs OTCEeKa, M2 e?}: — CpEeQHMH ynenbnblﬁ
(oﬁ'beMHbm) BeC B lipefieniax oTceKa, MH/M

[Ipn HaJIMUMH Ha MMOBEPXHOCTH OTCEKAa COOpYXXEHHH, 000pYyHO-
BaHHUA, HACbIeH M JAPYTHX Harpy3oK MX Bec IpH OIIpeleJIeHHH CYM-
MHpPYETCA € BECOM HOPOJI, Crlaralouinux OTCeK.

2. Benmuunpt o; M o IPHHUMAIOTCA 110JIOXKHTEIBHBIMH,
BEJIMUMHBI O, npu ylcnone IIOJIOUIBBI OTCEKAa B CTOPOHY MajieHHA
ycTylla  CUMTAIOTCA MOJIOXKHICJIBHLIMH, IIPH O00OpaTHOM YKJIOHE —
OTPHUATEJIPHBIMH.

Puc. 6 CxemMa noro)xeHnd Ha#-

H
Gonee onacHoH ”‘;{;{
CKONLXKeHUd [ Ipurpy
HOI'O YCTYIIA




2.12. OGunbTpallOHHBIE CWIBI, NIPENCTaBIAILIHE COGON OJHOBpE-
MEHHOE BO3/1eHCTBHE TI'HMAPOCTATHUYECKOro B3BelUWBAHHA ¥ PuJib-
TPAUUOHHOTO HABICHUA, IpH ONpeaeneHuu KoddbhuleHTa ycroi-
YUBOCTH HEOOXOAUMO  YYHThIBATh [JiIA YUYaCTKOB IIOBEPXHOCTH
CKOJIBXXEHUA, HAXOOALIUXCA B NpeJieNIax BOOOHOCHOIO FOPU30OHTA.

I'magpoctatHueckoe B3BelLIMBaHHE YMEHbLIIaeT BepTHKaJIbHBIE
Hamnps>KeHHA B cKeJieTe OOBOQHEHHOH MOPOIbl H YUCIIEHHO paBHO
BeCy BOabl B 0ObeMe paccMaTpUBa€MOM YacTH  BOIOHOCHOIO
ropu3oHTa. OUnpTPallHOHHOE JIaBJIEHHE HANpaBJIEHO NO JIMHUAM TO-
Ka BOJbI U paBHO A KaXOAoH eAWHHUBI o0beMa BOJOHOCHOIO
rOpU30OHTA [IPOU3BEICHHUIO rufpaBiyyeckoro (HamnopHoro)
rpajueHTa 3TOro ropH30HTa Ha 0ObEMHBIN BEC BOJIBI.

Hpu Hanuyuu PUWIbTPAUUOHHBIX CWJI B YCIIOBHUAX OTCYTCTBUA
ceiicMHuYecKkux Bo3aelcTBud dopMyna (4) BUIOU3MEHSETCHA Clle-

OYIOUIMM 06pa3zoM:

. Elpicoss, s 3T in(f ) Wltg 4 L e Cpisina

Yy = ’ (6)
! . ; _
2p.sina+ Xy wl cos(f;- o, )iu
rie p; =(p;, - FsW; Im ) — Bec OTceKa C y4eTOM FHpOCTATHYEC-
KOro B3BelyBaHusa, MH; P, — Bec oTceka 6e3 yueTa rupocTa-

THYEeCKOro B3BelMBaHusA, MH; @, — ynenpHbiii (06beMHbBIi) Bec
BOAbl, paBubin 0,01 ngma; {J; — nnoiuanb ceveHud o6BOHeH-
HOH YacTH oOTceKa, M (cm. puc. 7);  {; — rumpaBnHuecKui
FpaZiueHT B mpeaeitax OTCEeKa,; OC - — yToJ1 HAKJIOHA IOAOILBLI
OTCeKa, rpajli (BeNnHuMHa O¢, IIpM YKJIOHe [TOJOUIBbI OTCEKa
B CTOpOHY NaJieHUA YCTyTla NpHHUMAETCA MNMOJIOXKUTEIIBHOM, NpH 06-
PaTHOM YKJIOHe — OTPHUATENIbHOM) ; /3: — YroJi HAKJIOHA paBHOJIEHCT-
BylllueH QWIbTPAIlHOHHOTO [JaBJIEHUA, TpajJ  (BENHYHHBI B, HpH
HalpaBJieHUH PUWIbTPAUMOHHOIO MOTOKAa B CTOPOHY NAaJCHHUA YCTY-
fa [PpUHHMATCA NOJIOXKHUTEIBHBIMH, NpH 0OpaTHOM HallpaBfIeHHH
MOTOKA — OTPHULATENIbHBIMH ) ; OCTallbHbl€ 3HAYEHHA — HPUHATLI IO
dbopmyne (4).

YKNOH paBHOAEHCTBYHWOWENR (UIBTPALIMOHHOrOo MHaBNEHUA IpH-
HHMaeTcsd paBHbIM: [ BGe3HANOpHLIX BOO — CpeJIHEH BEeNTUUMHE
MEXIY  YKJIOHOM [IENPeCCUBHOW IOBEPXHOCTH  (IOBEPXHOCTH
ODBOHEHHOH 30HBI) M YKJIOHOM TIOJOUIBbI  BOJIOHOCHOIO TFO-
PHU30HTa, /18 HAlIOpHbLIX BOJ — CpeAHeHd BeJIMUMHE MEX]Ty YKJIOHA-
MH KpOBJIM Y NMOIAOLIBbLI BOOOHOCHOTO TOPU3OHTA.

['mpopaBnyueckHil rpajieHT [AOMYCKAaeTCA MpPHHHMATb PaBHbLIM
OTHOLLUEHUI0O Pa3HOCTU OTMETOK HENPECCUOHHON WIM (U1 Hallop-
HbIX BOJI) Ibe30OMETPHUECKOH NMOBEPXHOCTH BOJOHOCHOI'O rOPU30H-
T2 Mex/ly npaBoOH H JIEBOHM T'paHAMMH OTCEKa K [JIMHE OTpe3Ka, Npo-
BCIIEHHOI' 0 Yepe3 cepelHHbl ODBOOHEHHOH 3OHBI Il YIIOMAHYTHIX
FpaHed otceka (Hanpumep, oTpe3ok AM Ha puc. 5).

Il pumeyaHnue. g orceKoB, NOAOLIBA KOTOPbIX HE NIEPECE-
KaeT 00BO/IHEeHHY10 30HY (HanpdMep, A OTCEKA ABJIE na puc. 5),
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Puc. 7. Cxema pacyeTHoro or-
cexa B TIpelesiax BOJOHOC-
HOI'0 TOPU3OHTA

I — ypoesenv noodzemuvix
800; Z — pasHooeucT8yIowan
PUALTPAYUOHHO20 OadAeHus;
3 — NOBEPXHOCTb cCMeweHua;
4 — nodow8a B60OOHOCHOZ20
2OpU3OHTA

IIpH KCNOJIb30BAHHH POpMYNbl (6) BMECTO BEJIMYMHBI P. crefyer
IIOJCTABJIATH 3HAUEHUA A, .

2.13. TI'uppocratHyeckoe [aB/ieHHe IIpH ONpefeNneHHH Ko3d-
dHUUHEHTA YCTOMUMBOCTU TpeOyeTcsi YUYUIBIBATE B OBYX THIIMUYHBIX
Cllyuasx:

eCJIM 110 KpOBJie HAIIOPHOI0 BOAOHOCHOIO TI'OpH3O0HTA 1IPOXO-
[IUT NOBEPXHOCTh OMNOJI3HEBOIO CMEIUECHUSA;

€C/IH Ha [IOBEPXHOCTH YCTyla WiH OTKOCa HMEKTCA 3aroJiHEH-
Hble BOJOH BepTUKaJIbHblE WU KpYTOHAKJIOHHbIE TPEIUHHBI, JI0XO-
JAude JO MOBEpPXHOCTH OlIOJI3HEBOIO CMellleHHUA (IpHYeM TpellH-
Hbl TI'HpaB/iHUeCKU pa3o0illeHbl U 3aKJilpueHHas B HMX BOJa He
obpa3yeTr e¢AUHbIH BOINOHOCHBIM FOPH3OHT).

B nepBoM cnyuae BO3AEHCTBHE HANIOPOB BhI3bIBAaET IUPOCTATH-
yeCKOe B3BEUIMBAaHME  BbIlLE3aJIEramuMx MOpod, C YY€TOM YEro
dbopmyna A onpepesieHuss KodpdHuMeHTa YCTOHYHBOCTH IpHUHH-
MaeT BHU/L

_F(pg _c?;hfli'fM)CGSCxi tg (i_{-_j ZE‘ZLJ{+ Zﬂ‘-.Sfﬂoc;’

K e ) (7)
y Zp;Sino’, ’
rae 2, — yienbHbiH Bec Boasl, paBHbid 0,01 MH/m3; /7,; -

CpelHsis BbICOTa Hanopa I[OA3€eMHBIX BOJ OTHOCHTEIIBHO MOOOLI-
Bbl OTCEeKa, M. OCTajibHbie 3HaYEHHA MPKRHATHI 10 popmyie (4.

Bo BTOpoM cCriyuae  3allOjIHEHME TpELIHHBI BOJIOMl BbI3blBaeT

[I0AiBJIEHHE  CWIbl 'MIIpOCTaTHYECKOI O naBrieHuA,
HallpaBJICHHOH MO HOPMAJIH K NOBEPXHOCTH TpEUIMHbI H paBHOH
2
Fa H - Im
E ,

Hg — BbICOTA CTOJIDA BO/pB! B TPEUIMHE OTHOCHUTENIBHO 110BEpXHOCTH
OIQJI3HEBOT0 CMeELLlEeHHA.

lIpH oueHKe BO3MOXHOCTH 00pa30BaHHA OlON3HA, OXBarTbIBalo-
l{ero BeCb pacCMaTpUBaeMbIH yCTyll (OTKOC), CUly THOpOCTaTH-
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YeCKOro [aBJIEeHUA HeOOXOOMMO YYMTBIBATh TONBKO VIS TPEILlHH,
obpasywuwHuxca Mo BepXHEH IpaHHLE  MOTEHIUMaNbHO HEYCTOMYH-
BOH YaCTH MaccuBa nopoj (T.e. VA TpellHH 3axkona). Ha ocrans-
HOH TEppUTOPMHM HEYCTOHYMBOH YaCTH MacCMBa CHIbl TMAPOCTa-
THYECKOrO [aBJIEHHUA BOJIbl, 3alOJIHALIEH TpEelHHbI, OKAa3bIBAIOT-
ci BHYTpEHHHMHU M He BIIHAIOIHWMH HAa BO3MOXXHOCTbh 06pa30BaHUA
ONON3HA, OXBAaTbIBAKWILEro BeCh YCTYI. OOHAaKO NPH HAJIMUUH B
HH30BOH YaCTH YCTYTIA TpeLMH, 3allOJIHEHHBIX BOJ/IOH, CHJIbI TH/IPO-
CTaTHUECKOIr0 MHaBJIEHHUA MOryT CIOCOOCTBOBATh OTWIEHEHHIO He-
OOJIBHIMX  ONOJI3ALIUX OJIOKOB € MNOCHASAYIOLU{MM TOCTENeHHbIM
pacnpocTpaHeHHeM MOOBOUHBIX OTWIEHEHUMH BBEPX MO YCTyNy.

2.14. CeACMHYECKHE CHIbI BbI3BIBAIOT [IONOJIHUTEIIBHBIE TOPH-
30HTaJIbHbl€ M BEPTHKAJIbHbIE HAarpy3KH B MaccuBe NMOPOJ, IpHiYeM
pOJib BEPTHKAJIbHOM COCTAB/IAIOILEH CEHCMHYECKOH CHJIBI CPAaBHH-
TeJIbHO MaJia U MOXET HE YUUTBIBATLCA IpH OLEHKE ycroﬁquaocml.

[Ipn onpepenenuu KoapdpHIMEHTa YCTOHYHBOCTH CEHCMHUYECKHE
CHJIBI YYHUTBIBAKTCA [OJIA CEHCMH4YECKH aKTHBHBIX PaHOHOB (C 3eM-
neTpsaceHuaMHu 6 OamnoB M Gonee). HanpaBneHue ropu3oHTanibHOH
CECMMUYECKON CHIIbI TIPHHUMAETCA  COOTBETICTBYIOLMM Hampasjle-
HHI0 BO3MO)KHOI'O OIOJI3BHEBOI0 CMEIIEHHA, a €€ BeJIMUHHA VI KaX-
IOF0 OTCeKa — paBHOW IIPOM3BEHNEHHIO Beca oTceka (g ob6Bof-
HEHHBIX MOpoJ; ©e3 NMOoNpaBKH Ha FHAPOCTaTHUECKOE B3BEUIMBaHHeE)
Ha KO3(p(PHUUUEHT CEHCMHYHOCTH /72, OlpedensieMbid Mo T1abn.2
B 3aBUCHUMOCTH OT pAacUETHOH CEUCMUWUHOCTH IS pavoHa BBINOII-
HAEMBIX H3bLICKAHMH.

Tabnuima 2

———— —— —— — —

PacyetHad cecMUYHOCTL | 6 7 8 9 10
B Oannax “

Ll ——- A e bl

Kosdduuuenr cefcmMuy-
HOCTH 171 0,01 0,025 0,05 0,10 0,25

BenyvunHa pacyeTHOM CEHCMHMUYHOCTH OIIpefienseTca o KapTe-
cxeme, nomeureHHoH B rnase CHull 1o npoeKTHpOBaHHIO CTPOH-
T€JIbCTBA B CeHCMHUYECKUX palOHax; IIpU IiyOHHe TI'pYHTOBBIX
BOI MeHee 4 M 1A YCTYHOB (OTKOCOB), CIOXXEHHbIX I'MTHHUCTBIMH
NOpPOAAMH M TIECKaMU, pacuyeTHas CEHMCMMYHOCTb  yBeJIMYMBaeTcs
Ha OIUH OTHOCHUTENIBHO cpefiHero Oansa [id JaHHOTrO paHoHa.

GopMynbl g olipedelieHuss  Kod3dpHUUHEeHTa YCTOMUHBOCTH C
YYETOM CeHCMUYECKHX BO3JeHCTBUH HMEKT BH/I:

IIpH OTCYTCTBHH BOJJOHOCHBIX FOPH3OHTOB B MacCHBE 1opop,

_ZP; (coso.~-msinx)tg¥+EC1 Im +Ep, sina;”  (8)

H .
4 ZpEancc£+Zp£mcosac‘. »
IEMEH_MHOEQ____E.H- (OCHOBHBIE 3aKOHOMCEpPHOCTH OIIOJI3HEBO-

ro nponecca.—M.: Henpa, 1972,
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NpH HAIIWYWH BOJOHOCHOIO TOpPHU3OHTA (BOAOHOCHBIX I'OPH3OH-
TOB), IllepeceKaeMoro JIMHHEH CKONIb)XCHHA ONOJI3HA

L[ picosec + gw I - tusin(f, - o) = p,msino; |

Ky~

T —

ZP;,' 8”’7 u’: + Z%%I;COS (ﬂ‘ - CI'.:‘.)

N xtg¥, +ZC;L.-Im+ Zp sinec , ©)

Im + Z p.1mcos

rne  p; — Bec OTceKa Oe3 yuera rHpOCTaTHUECKOro B3BELUHBAHHA,
MH; P, — Bec 0TceKa ¢ y4eTOM [MOpOCTaTHYeCKOro B3Be-
iuBanuAa, MH (oA orcekoB, mopouiBa KOTOpbiX HAaXOIOUICA B
fipefiesiax BOJOHOCHOIO TI'OpPH30HTA); /12— KOIPPHUUMEHT Ceii-
cMHYHOCTH. OcrtanbHbie 0003HaueHus NpUHATHI MO dopmyrie (6).
[1pumeuanue. IINg orcekoB, MoACILIBA KOTOPBIX 3ajeraer
BhIllle WIX HWKE BOJOHOCHOIO FOpH30HTA, B dopmyne (9) BMecto

3HaueHMi P/ CrlefyeT TOJCTAB/IATH BEJIMUMHBL 0, ©  [IPH 3TOM

. =0.

Ouenka BO3MOXHOCTH 00pa3oBaHHMA KOHCEKBEHTHbBIX
H Cpe3aillie-KOHCEKBEHTHRIX ONOJI3HeH CABHIa

2.15. KoHcekBeHTHbI¢ OMNOJI3HK ClBHIa o6pa3yorcs NpH HaKJIO-
He HMEIOLIUXCA B IPYHTOBOM MacCHBE HOBepXHOCTEH (30H) ocnab-
JIeHUA B CTOPOHY MajieHUA YCTyna IIoJ YrJIOM, [peBbilIaol 1M
BeJIMUUHY yrJla BHYTpEHHEro TpeHHA I MOopoapl Ha IIOBEPXHOCTH
ocnabneHusa, Cpesamwlle-KOHCEKBEHTHbIe OIIOJI3HH COBHMI'a MOTYT
BO3HUKATh [IpH pAa3/IMYHON KPYTH3HE [IOBepXHOCTEH ocnabneHu,
NPEHMYIIECTBEHHO B C/IyYagX TOPH3OHTAIIBHOIO 3aJleraHuA TaKHX
MOBEPXHOCTeH WIH NpH HX HAKJOHE B CTOPOHY flaflcHHA yCTyIna
(0oTkoca) nop yrjioM, MeEHbIUMM BeJIHYHHB! YIJIa BHYTpPEHHEro
TpEHHS [UIA MOpOJ HA NOBEPpXHOCTH OCIIADeHHA.

Ecny B rpyHTOBOM MaccuBe Yycryna (o1Koca) MMeeTcs O[HA
IIOBEpXHOCTh OcnabieHus (Hanpumep, IIpH CIoe OeIIoBUA Ha KpOBJe
KOPEHHBIX [OpOA), MpOBEpACICA  BO3MOXHOCTh  00pa3oBaHHA
OIIO/I3HA C NOOOUIBOH, MOJIHOCThI0 WIH YaCTHUHO coBHajawLe
[IOBEpXHOCThIO OciiabneHusA. Ilpu HanuyMH HECKOJIBKHX I1OBEpPXHO-
cren ocnabneHUsA NOCNEeNOBATEIBHO  OUEHHMBAETCRA  BO3MOXHOCTH
CMELLIEHHA 110 KAKIOH U3 3TUX NTOBEPXHOCTEN.

2.16. IloBepXHOCTh OXXHIAEMOI'0 CMEIUeHHA 3anaerci B BHAC
OTHOH WIM HECKOJIbKHX IPUMbBIKAIIIHX IUIOCKOCTEH (B BEPTHKAJIb-
HOM CEYEHMH 3Ta NOBEPXHOCTh MMEET BHJ COOTBETCTBEHHO npAMOH
WIH IOM3aHOH JIMHHH) .

Teno oxupaeMoro onon3Hs paspgesiserca BepTHKaJbHLIMHM I'pd-
HAMM Ha pacueTHble OTCEKH TaKMM o0pa3om, yroGpl KpyTH3HE
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Puc. 8. Bapuautet (4, b, B, I') Puc. 9. Cxema ycTymna, NOKPLITOrO

BO3MOXXHOI'0 NOJIOXeHUs Hauboree C IIOBepPXHOCTH C1aDbIM CIIoEM
ONMacHOH JIMHHHK CKOJIbXEHUH 1 — caoll orHocureabKo caabo-
l — Oeawsugavhvre oraowenus (¢ RPOXKOU nOpoosl;, 2 — NPOYHAR
NOGEPXHOCTbIO OcCAabaerun, npo- nopooda

xo0auen no ux noodowege); 2 —
KOpeHHblEe NOPOObI

NIOJOUIBLI OTCEKA B €ro npenesax He U3MeHAnach. TakiM obpasom,
MHHHMQJIbHOE KOJIMYECTBO  OTCEKOB  PaBHO YHUCNY  YYacTKOB
MOBEPXHOCTH CKOJIBXEHHUA, OT/IMYAIOUIMXCA BEJIMYMHOHN €€ HAKJIOHA.
[loka3arenu  CONPOTHBIEHHUA TIOPOJ] CHOBUTY, a TAKXKE YCIOBUA
BO3OEACTBUA MOMN3EMHLIX BOO HOJIKHBI ObITh OIOHHAKOBBIMH IO
BCEH [UIHHE IOMOILIBBI pPacyeTHOrO OTCEKaA.

Pacuer ko3 pHUMEHTa YCTOHYMBOCTH TIPOM3BOOUTCA B COOT-
BeTCTBUM C KOHKPETHBIMH HHXXEHEpPHO-TE€OJIOr HIECKHMH YCITOBHA -
MH 1o popmynam (5), (6), (8) u (9).IllpuMeHurenbHo K IOC-
KHM TIOBEpXHOCTAM CKOJBXEHUA [AaHHBIH CIIOcOob omnpenereHus
CTEIIEHH  YCTOMUYHMBOCTH HMEHYETCA METOOOM IPUCFIOHEHHOT O
orkoca”. [lpumep pacuyera gaH B Hpui. 3.

Ina onon3sed ¢ JUHUAMH CKOJIB)XEHHA B BHIE TIOMaHoOH
JUHUYA pacueT YCTOWUYUBOCTH [ONYCKAETCA MNPOU3BOIUTE TAKXeE
M rpadOoaHasIUTHYECKHM MeTOOOM “MHOrOYTOJIBHHKA CHIT, H3J10-
KEHHBIM B NpuIl. 4 HacToAlUUX PeKoMeHIauu.

2.17. Jina ycTynoB (OTKOCOB) CTYHEHYaToro npodguia olpee-
JIEHHe HauboIee OMACHOro IIOJIOKEHMA JIMHHU CKOJIbXXEHUA CIIeAyeT
NMPOBOAMTL C Y4Y€TOM BO3MOXXHBIX BAPMAHTOB YAaCTHYHOTO (Bapu-
aHT b — cM. puc. 8) unu pgaxke monHoro (Bapuvanrel B, I' Ha puc. 8)
HECOBMAOCHUSA 3TOH JIMHKYU C NTOBEPXHOCTHIO OCIabjieHUA.

2.18. Ecin Ha ycrtyne (oTKoce) MNpAMOIHHEHHOro MpOoQHIA
3ajieraeT cinod  6onee cnabplX NMOpoA, MOHACTUIAEMbBIH MPOUYHOHU
mopogon (cM. puc. 9) kpurvueckasa rnybHHa NogouiBel cilaboro
CNosi onpenensaeTcs 1o gopmye

b= Ccos ¢
F oS Sir (o~ ¥)

AP

(10)

rne  /x, — KpHTHYECKas riybuHa nojouBel ciaboro crnos, 3aMepeH-
Has MO BEPTHKAIU OT NOBEPXHOCTH YCTyIa, M; C, ¥, & —co-
OTBETCTBEHHO clerjieHHe, Mlla, yron BHyTpeHHero tpeHHs, Ipaf,
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u o6bemHublil Bec, MH/M>, ans nopon cnaBoro crosi; o€ — KpyTH3-
Ha NMOBEPXHOCTH YCTYIA, rpaj.

Ecnu rny6uHa nojouiBel ciaboro cnos /7 NpeBbllIaeT BeJi-
unHy A xp, HauOboslee ONACcHAA JIMHMSL CKOJIbXKeHHA Oyner npoxo-
JIHTh Bbilie nomouiBbl chaboro cnos. llpu A < Ay, Hanbosee
ONacHasas JIMHUA CKOJNBbXEHHA NPOXOAUT MO nojouiBe cnaboro
cloA.

Ipumevannna: 1. Eciv KOHTAaKT CnabbixX M NMPOUHLIX [OpOL
ABJIFETCA TMOBEPXHOCTbIO ocnabienusa, 1o B ¢dopmyny (10) B3a-
Med C 1 ¥ HeoOXOoOMMO IIOACTaBATH 3uaueHuss £'w ¢ npepn.
craBjifgwouive coDOH COOTBETCTBEHHO BeJIMUWHBI CUEIUIEHHA H YIila
BHYTpEHHEr O TPEHUsA 110 NTIOBEPXHOCTH OCNabrieHHnA.

2. Ilpu Bennuude C 0 nanbosiee onacHast JIMHUA — CKOJIBXKCHUS
MOXeT NIpOXOJUTh Ha 1100oH riiybuHe B Ilipeliesiax €fiaboro closi,
KpyTH3Ha yCTylla ip¥ ITOM He MOXET IIPEBbIIUATh BENHUHHY O, = ¢

Ouenka BO3MOXHOCTH 00pa3oBaHHs BA3ZKOIUIACTHUYECKHX
onoJsi3HeH

2.19. BsaskomacTuueckue ONOJI3HM (CIUIbIBbI, ONOJI3HH-IIOTOKH
H OIJILIBUHLI) BO3HMKAOT B YBJIAXKHEHHBLIX OTHOCHIEIIBHO Mano-
IUTOTHBIX TIOPOax, IOABEPXEHHBIX MpoUEccaMm Hosi3yuyecTH. I TakuMm
NOpoJIaM MOIYT OTHOCUTBCH OINOJI3HEBBIE, JE/HBHAJIBHO-OTIOJI3HE-
Bble, [eJII0BUAJIbHbIC, aHTPONOIeHHbIE (TeXHOI'€HHbIE) HaK JIUICHUS,
OTJIOXKEHHA 30Hbl BbLIBETPUBAHUA IJTIMHUCTBIX [OPOJl,, MOPCKHUE
CNabOYIUIOTHEHHbIE TJIMHUCTBIE M MIIMCIbIE OCAfKH, a IpH ollpefe-
JICHHbIX YCJIIOBHAX TaK)XXe JIeCCOBbie U JIeCCOBUIHbIE OTIOXKEHHS.

2.20, IlpumenuTtesibHO K BO3MOXKHOCTH oOpa3oBaHusa  BA3-
KOIUTAaCTUMECKHX ONOJI3HeHn Ko3hPuUMeHT YCTOHUMBOCTH oOlipejie-
nsercs 110 popmyilie

_ 21 Chon i
Ky=577. (11)

roe [; — AAMHA yyacTKa TOMOIUBHI  MOTEHUKABHOIO BA3KOMJIA-

O
. .= .+ . - -
CTUYECKOrO OI0JI3HA,, M; Coni = Uhoni T Nytg ¥, — nopor noi

3yYecTH 1MOpoJ| Tella ONOJI3HA [JUIA TOrO K€ y4acTKa IO/iOUIBBI
onon3usa, Mlla; N:, T ; — CpellHHEe BeJIMYHHbI COOTBETCTBEHHO
HOpPMaJIbHOTO U TaHI'€HUHAJIBHOTO HalpsiXKeHUA [JIA TOro e ydacT-
Ka MooliBbl onosizHs, Mlla; mon ( — Hopor non3syvectu, MIla,
onperieNeHHbl i HCIIBITAHHAMM TEX e NOPOl Ha ’cBOOOIHBIA CHABHUT
T.e. IIpH HyJIeBOM HOpMaJibHOM HanpsokeHunu (N, = 0); ¥ —
Yyroit BHYTpPEHHEro TpeHUs IOpol [Ulg TOrOo e ydacTKa MoJoLU-
BbI OIIOJI3HA. Ipajl.

Qopmyna (I1) npumeHsercs TolbKO Wi nopoj, obinajaomix
nojdyyecrbro. Eciim Ha KakomMJiubo ydacTKe 1OoiBbl ONOJ3HA

Nopojia He MNOJBEpXKEHA NMOJI3yuecTH, B3aMed Ty, V1A ITOTO
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yyacTka B popmyny (11) crenyer NMOJCTABNATD 3HAYCHHE Tppeg; =
=C;*N1g ¥, rae €, — BeNMYMHA CUEIUIEHUA U1 pacCMaTpHBae-
Moy noponpl, Mlla.

Benwuuwnet Z,,,,,%, ¥ £, oNpenensAoICs NPHMEHHTEJILHO
K COCTOAIHMIO NTOpold, HabiwHawiieMycs B Haubonee HeGIarolpusr-
HBIH 110 YCIIOBUAM YCTOHUMBOCTH CE3O0HHBIM NEPHOA rodad; B CIy-
yasix BO3MOXHOCTH OOpa30BaHUA OIUIBIBHH — [UIA COCTOAHHA NO-
poabl NpH Ce30HHOM OTTaMBaHHH.

2.21. TlopomiBa BA3KOIUIACTHYECKOTO OINOJI3HA OOBIYHO IpHY-
poueHa K HHXKHEH YacTH CJIOA TMOBEPXHOCTHBIX MaJIOYTUIOTHEHHBIX
HaKOIUIEHH# pa3NiMyHOro reHesunca (cMm. m. 2.19) u Kk rnopgoiuse
HaHOonee CHABHO YBIaXXHEHHBIX NpPOCIOEB B 3THX HaKOIUIEHHAX.
[logomiBa OIUIBIBHH HaxOIMTCA BOJIM3W HWKHEH TI'paHULBI 30HbI
CE30HHOI0 NNpoOMep3aHu4.

2.22. Ecnu nopor mon3ydectd Ipu ¢cBOOOMHOM COBHIeE [JiA OIOJI-
3aloIUX nopoy pasen Hymw (te. 2,5, = 0), 710 BenuuuHa
KO3ppHIHeHTa YCTOMYUBOCTH BbIpaxkaeTCyn GOpMYyIioH

2

) 4

K, = ——— - :
Y X3 bl co8K, SITA

roe [; — JUIMHA MOJOMIBBI [JIs1 3IEMEHTapHOro OTCeKa B Iipele-
JIaX OIIOJI3aI0Ilero HOBEPXHOCTHOIO Cjlofd, M, OC; — YIOJ1 HaK-
JIOHa MOJOLIBBI TOTO )K€ OTCeKa, rpald;, o, ,f1; — cpeHHe BeHu-
YUHBLI COOTBETCTBEHHO 0OBEMHOro Beca nopon MH/M?, u rinyGuHst
MOHOUIBRI OMON3HEBOTO CJI0A, M, JUIA 3NIEMEHTApHOTO OTCeKa; ¥ —
yroJl BHyTpeHHEr0 TpeHUs [U1A 1Oopo[, OIMON3aKIIero cnos, rpa.
It OgHOPOMHOTO  OINON3aUIero CJlof ¢ IOMIOIUBOH, Iapa-
JIeNIbHOH NNOBEPXHOCTH ycTyna, ¢gopmyiia (12) npuHUMaeT BHI

tg ¥
Hy=?f—&') (13)

rae ¥ — BenMuMHa yrna BHYTPEHHEro TPEHHA OMNOJN3AIOL{UX NO-
pol, rpap; ¢X — KpYTH3Ha yCTyla, paBHas YIJIy HaKJIOHa
[IO[IOLLIBLI OTIOJI3AKIIETO CIIOA, Ipafl.

2.23. OueHkKa yCTOHUMBOCTH OTKOCOB BpPEMEHHbIX CTPOHTEJIb-
HbIX BbIeMOK (KOTJIOBAHOB, TpaHulel), 3arnybrnseMbix B Te€J10 gg3-
KOIUIACTHYECKOrO OMOJ3HA B IMepHOJ, Ce30HHOH CTaDWIM3alUH ero
MOABWKEK, CJlellyeT BbIIIOAHATL METOJIOM TPHCIIOHEHHOrO OTKOCA
(cM. n.2.16) ¢ oUeHKOH BO3MOXHOCTH OOpa3oBaHUA Cpe3aroLlero
H Cpe3arolle-KOHCeKBEHTHOTO ONO3HA (JUIA cpe3arlile-KOHCEKBEHT-
HOT'C OIONI3HA C NPOBEPKOH BO3MOXXHOCTH CMELIEHHUsA IO MOMOIIBE
epeMATBIX ONON3HEBbIX HaKoIlUteHU). [Ipu aToM HMeeTcs B BH-
[y, 4TO CTpOMTeJIbHaA BbleMKa OyleT 3acpimaHa OO Hauyasia ouepejl-

HOro Ce30HHOrO MepHoaa aKTHBH3aUMHU BA3KOIUIACTHYECKHX OMNOJI3-
Hewy.
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OueHkKa BO3MOXXHOCTH 00pa30oBaHHA ONOJI3HEH
Ir'HApOIMHAMHYECKOr o BhIHOCA

2.24, Onon3Hu  rupgpodHHaMuyeckoro BbiHOca (cyd¢o3non-
Hble M THAPOLUHAMHUYECKOrO BBINOpa) BO3HHKAlOT B pe3YJIbTATE
BbIHOCA OTAENbHBIX YACTHUIL TPYHTA WIH LEJIOTr0 OOBOIHEHHOI'O Mac-
CHBa 1Opof IMOJA BO3deHCTBHeM WIbTpalMOHHOrO maBneHusA. la-
KHe ONOJI3HK MOTYT BO3HHKATh:

MPH NPOXOJKE UCKYCCTBEHHBIX BbIEMOK (KOT/IOBAaHOB, TpaHILeEH
H JIp.) Haj FOpU3OHTAMH HAIIOPHBIX MOA3EMHbIX BOJ;

[IpH NpOpbIBE TJIMHUCTOIO 3KpaHa, TPHKPBIBAIOLLETO BBIXO/ BO-
[JOHOCHOI'O TOPH30HTa Ha JHEBHYIO IOBEPXHOCTh, B pe3yJibTaTe Ipo-
XOOKH HCKYCCTBEHHBIX BBIEMOK WIH OIOJN33aHHA, BBI3BAHHOIO
NeHCTBHEM IIPUPOOHBIX (HAKTOpPOB. IKpaH MOXeET ObITh NPECTaB-
IeH OIOJI3HEBBIMH, [EI0BHAJIBHO-ONOJI3HEBbIMHY U [IeT1I0BUAJIbHbIMHU
[JIMHUCTBIMH OTJIOXKEHHAMM.

2.25. Cydpdo3vonHsie onon3Hu oOpa3ywicd 10c/ie INpOopbiBa
I03€MHBIX BOJ 4epe3 KpPOBA0 BOAOHOCHOTO FOpU30HTA WIH I'H-
HUCTbIM 3KpaH (CM. m. 2.24), korga B BOJOHOCHOM CJl0e THJIpaB-
JIMUECKHE TPaJHUEHTHI IPEBbIIUANT KpUTHYeckoe 3HAueHue. KpUTH-
yecKasA BeJIMUMHA THAPABIMYECKOI'O I'pajiMeHTa, IIpH KOTOPOH Mpo-
MCXOUT BbIHOC 4acTUU NOpoapl (PWIBTPALUOHHBIMH CWIAMH, CO-
crapisger I, =09 — 17

PazBute cy¢d¢o3uoHHOro BeIHOCA, CONIPOBOXIA0LIECECH (POPMHU-
pOBaHKHeM CY(}(PO3UOHHOrO ONON3HA, HPOHOIKaeTCA BBepX 110 HO-
TOKY IIO[3eMHbBIX BOJ A0 MOMEHTa, KOIrfa IpH NOCTEIleHHOM YIIO-
JIOXKEHUH KPUBOH LElpeCcCHH BEJIMUMHBI IMIPaBIIMYECKOIO I'paiUeH-
Ta He OKaXYTCa MeHee [p.

2.26. Ha o110i13HeBpIX CKJIOHaX HpPH OTCYTCTBMH HUCKYCCTBEHHbIX
nojpe3ok penbeda cyddo3HoHHBIE ONON3HA BO3HHKAKT B pe3yilb-
TaTe pa3spylIeHUsl IAHHUCTOrO JKpaHa ONnoJI3HAMH caBura. s
YKa3aHHbIX YCJIOBHH OLEHKa BO3MOXXHOCTH CyddPO3MOHHBIX OIIOJ3-
HEH CBOOUTICA K ONpedesieHHI BO3MOXHOCTH 00pa30oBaHuA B BOOO-
HOCHOM CJI0€ IMIpaBIMYECKHX T'PafMeHTOB BeludnHon [ > fyp 1ioc-
Nie OnOJI3aHMA JIKpaHa. Pacuer ycTOHUHBOCTH 3KpaHa TMpH 3TOM
clielyer NpOBOAKHTIbL MeETOJIOM ’NPHMCIIOHEHHOro orkoca’ (cMm. II.
2.16) B aByx BapuaHTax:

C YYeTOM CHJIOBOro BO3[EHCTBHUA IIOL3EMHBIX BOU, (PWIBTPYIO-
LIUXCA Yepe3 IKPaH;

6e3 yuera GHINBTPaUMOHHBIX CWI, HO C pacCMOTpEeHHeM BIIHAHHA
THAPOCTaTHYECKOro jaBjlieHHA (cM. 1. 2.13) Ha 3KpaH co CTOpOHBI
BOZOHOCHOIO I'OpPH30HTA.

PacuyeTHplit KOIQIHUIMEHT YCTOHUMBOCTH INPUHHMMAETCA COOTBET-
CTBYIOHIUM HaHMeEHbIIEMY H3 3HaueHHH Kod(dduupeHTa ycTOHYH-
BOCTH [Jif Ha3BAHHbIX BapHAHTOB.

— el

'Cm.: Macnos H.H. MexaHHka rpyHTOB B NPaKTHKE CTPOHMTEIIbCTBA
(ononsuu ¥ 6opbba ¢ HuMHU) . — M.: CTpoiuagar, 1977.
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2.27. i OLEHKH BO3MOXHOCTH 0Opa3’0BaHHA ONOJI3HA THUOPO-
OMHAMHUYECKOTO BBINOpA CliedyeT MNPOBOAMTbL pacyeTbl YCTOHYM-
BOCTH TPHUMEHUTEIIPHO K OLEHKE YCTOHYMBOCTH IIIMHHCTOIO 3KpaHa
(cM. m. 2.26), a Tak)Xe K BO3MOXXHOCTH BO3HMKHOBEHHA CPEe3alo-
IEFO OMOJI3HA CABUIa C IOBEPXHOCTHIO CKOJIBXEHUA, NPOXOHALIEN
B BO/IOHOCHOM TropHu30HTe. Pacuer yCTOHYHMBOCTH [JIA YCIIOBHH Cpe-
338101ETO ONOJI3HA C[ABHIa BbINOIHAETCA C YYeTOM (QHIbTPAUHOH-
HbIX CHII.

OueHka BO3MOXHOCTH 00Opa3oBaHHA oNoOJI3He
BHE3aMHOr0 pa3xHKEHHUN

2.28. Bo3MOXHOCTh 00Opa3oBaHUsA ONOJIZHEH BHE3aIMHOTO pas-
KWKEHUA OINpedeNIAeTCA B CllyyaAaX, Korja Iopojlbl, Ciaralouye
pacCMaTPHBAEMBI YCTYn (OTKOC), MOABEpXe€Hbl BHE3aITHOMY pas-
PYIUEHUI0O CTPYKTYPHBIX CBfI3€H H Pa3XKMWKEHHI B ODBOXHEHHOM
COCTOSHHH.

Cneayer yuYdTBIBATh, YTO ONOJI3HH BHE3AMHOrO pPaKUKEHUA
apnsaiorcs peakuMu. Ha reppuropu CCCP oHM OTMeUYaniuch TOJIBKO
B COHHHYHBIX CJiy4aax B JeccoBbiX nopofax CpenHedn A3WMH H B
ITIMHAaX XBanbIHCKOro Apyca (paitoH Bonrorpana).

2.29. Ha onon3sHeBbIX CKIIOHaX MOPOMAbI, CIIOCOOHBIE K BHe3all-
HOMY Ppa3XWKeHuio, OOBIYHO 1epeKpPhITHl IIOKPOBHBIM UYEXJIOM
OMOJI3HEBBLIX M [ENBHAJILHO-OIOJI3HEBBIX HAKOIUIEHMH, HE ODna-
HalIHX TaKHM CBOHCTBOM. Pa3BHUTUE ONOJI3HEH BHE3ANMHOIO pas-
XKIDKEHUST Ha KPYThIX ycTynaX (OTkocax) B JIaHHBIX YCJIOBHAX
IPOUCXOUT TOCTIE TOTO, KaK NOABEPXKEHHDbIE Pa3XUMKEHUI0 TTOPOJIbI
OK@XKYTCA OOHa)XEeHHbIMH IO NMOBEPXHOCTH CKIJIOHA B pe3ylbTare
ONOJI3aHHUA  TIOKPOBHOro uexma. BoO3MOXHOCTD BO3HHKHOBEHHSA
TaKUX ONOJN3HEH CJellyeT OlEHHBATh pacuieToM YCTOHYHBOCTH
IOKPOBHOI'0 yexsja M BCErQ MacCHBA NOPOM, CHAramwilero ycryil,
IPUMEHUTENTBHO K OMON3HAM CIABHTA.

YKa3aHHBIA pacyeT peKOMcHRYETCA OCYIIECTBIATh. JIA MOKPOB-
HOrO Yexsia — MeTOAOM TPHCIOHEHHOro otkoca’” (cm. m. 2.16),
JUIi BCEro MacCUBa YCTyIla — METO/IOM anredpanyecKoro CIoXeHUs
CHJI C TIpeAnoyIaraeMoOH KPYroBOH JIMHHEH ONOJIZHEBOIo CKOJIbXe-
Husa (cMm. nn. 2.11-2.14 nacroammux Pexomenpamui). Ilpu 3tom
NoJIOKEHHe Haubonee OMACHOH IOBEPXHOCTH CKOJIbXKEHHWA ollpee-
JISeTCA NoO00OpOM.

b. OLUIEHKA YCTOWUHUBOCTH BCET'O CKJIOHA

2.30. KonnuecTBeHHasdA OleHKa YCTOHYMBOCTH  OITOJI3HEBOTO
CKJIOHA B HEJIOM NPOM3BOIUTCH MOCJE BBHIMOJIHEHHA pacyeTa YCTOH-
YHBOCTH MMEKIUHUXCA Ha CKJIOHE KPYTBIX YCTYHOB H OTKOCOB (CM.
. 2.4—2.29 nacroaumx PexomeHpauuii) H BKAIOYaeT pPAacyeThl
YCTOWYMBOCTH KOPEHHOrO MaccHBa (T.e. mopod, He 3aXBauyeHHBIX
OMNMOJI3HEBLIMH CMENIEHHAMHU ) H CKJIOHOBBIX HaK OIUICHHUIA.
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B nensx oueHKH YCTOMUMBOCTH CKJIOHOB CHOXXHOTO Te0JIOrHyec-
KOTO CTpPOEHHA IIpH COCTaBJ/IEHHH HHXXEHEPHO-TEOJIOTHYECKOrQ
0DOCHOBaHUA [JiAd HNPOEKTHPYEMBIX OOBEKTOB BBICOKOIO KIlacca
KalHTAJIkHOCTH [IOTYCKaeTCA HCNOJIb30BaTh JIabOpaTOpHOE MOIEITH-
poBaHHE U NpH HOCTATOYHOM, KOJIMYECTBE CKAOHOB-dHAJIOFOB — Me-
TOA reoJIOTHYECKOro nogodbma “.

B pesyrnprare BHIIIOJNIHEHHS OLEHKH YCTOHMYMBOCTH  JOJIKHBI
ObiTh oOnpenesieHbl BEJIMUMHBI KO3(QdHUMEHTA YCTOHUMBOCTH [IJIst
CKJIOHA B 1EJIOM (MPHUMEHHTEJIBHO K BO3MOXXHOCTH 32XBaTa KOpPEH-
HOI0 MacCHBa M CKJIOHOBBIX HAKOIUIEHHH ), @ TAKXXe /17151 BCEX OCHORB-
HbIX TeoMOp}ONIOrHUeCKNX 3JIEMEHTOB CKJIOHa (YCTYIOB, OTKOCOB,
OINOJI3BHEBBIX CTYIIEHEH, MEXOMOJI3HEBbIX  rpebHel, OTOeITbHBIX
ONOJI3HEBBIX TEJ).

PacuyeT ycTOMUWMBOCTH KOPEHHOI'0 MacCHBA CKJIOHA

2.31. Pacuer yCTOHYHMBOCTH KOpPEHHOI'O MJCCHMBA HPOU3BOAUTCA
[IPUMEHUTEJIBHO K OUEHKE BO3MOXHOCTH KpYNHBIX OMNON3HEH
BbIIABJIUBAHUA M OIIOJI3HEH COBUra, OXBarbiBawIUMH BCHO TEppH-
TOPUIO CKJIOHA UJIM 3HAYUTEJIbHYI0 4acThb ee.

2.32. O1on3Hu BbIJAABJIMBaHUSL 00pa3yloTca Ha CKIlIOHAaX IIpH Of-
HOBpeMEHHOM COOJHIONEHUM CIIEAYIOLINX YCIIOBHM:

HaJIMUUH BBICOKOTO U KPYTOro IlpHOpOBOYHOrO yCTyna;

NPUCYTCTBUM B KOPEHHOM MACCHBE OTHOCHTIENbHO MaJ10IIpoYy-
HOIO TJIMHUCTOIO CJI0sA, 3ajieralilero Hwke [OJOWIBBI YCTyTa H
NEPCKPBLITOIO ¢ 1MOBEPXHOCTH CKJIOHA OIIOJNI3HEBBIMH HaKOIUIEHHSA -
MH.

[1pn 0OpasoBaHHH ONON3HA BbIJABJIMBAHUA Ha yuyacTKe IIpHOpo-
BOYHOro YyCTylla IpPOHCXOIOMT BblIaB/IMBaHUe cnaboro ciioa 1o
BECOM  BblIUENeXaLMX I[OpoL M OTwieHeHHe OT IpUOpOBOUHOM
II0J1IOCBI HOBOr'O OMNOJIBHEBOro 0AOKa ¢ NMocneldywolHM cMelleHHeM
3TOro ONoKa BMECTE CO BCEH MacCOH UMEBIINXCA Ha CKIIOHE OI10J13-
HeBbIX HakKoIUlieHHH. lIpH 3TOM noBepxHOCTP CMelLEHHA Ha ydacT-
K€ HOBOIO OIIOJI3HEBOro 0JjioKka CeueT KOpeHHOH MACCHB, a HHXe
10 CKJIOHY HpPOXOOMT II0 HMOAOIIBE OII0ONI3HEBbIX HAKOIUIEHUH J10
YUY4CTKa 30Hbl BbIMOpa Yy HHXKHEIO Kpas Oll0JiI3Hs Bbi/IJaBJIUBaHHA.

lCM..,, HanpuMmep: PoszoBckud JI.b., 3emuuckun M.I1. HMnxenepHO-

reoJlIorMyecKHe INpoOrHo3sl M MopeimpoBaHne. — Opecca, OIY,
1975.

2CmM.: Posomckuit JI.B. Baeneue B TEOPHK TEOJIOrHYECKOro Io-
nodusa (npumMeHeHHe MNPHPOAHLIX AaHAJIOFOB H KOJIHYECTBEHHBIX
KpHTepHeB noaobus B reomornu ). — M.: Heppa, 1969,
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2.33. TlpenenpHass BbicoTa npHGpoBOYHOTO ycTyna  Hpg, Npl
NOCTHXEHHH KOTOPOH IPOUCXOOUT 0Dpa30oBaHue lonon:aHﬂ BbIJaB-
fiMBaHuA, onpepensaercsa no gpopmyne I'.E. aykepa .

_ C 8 4 %
Hop = Hg + Tiq 7 > Hytg (1/5 ) (14)
raoe Hg — rny6uHa KpoBAM BbIIABIIMBAEMOI O CIIOA MAanoONpOYHbIX
MopoJ OTHOCHTENIBHO BEpXHeH OpOBKH yCTyma, M; # — cpel-

HAA BelWM4HHA yIeNbHOro (ODBEMHOro) Beca Tonmgu MOpOA MeXAY
BLIHABJIMBAEMbIM CJloeM W OpoBKoOil cknoHa, MH/m s — Cpen-
HUK y[enbHblH Be¢ (OOBLEMHBIH BEC) TOJILMK HOPOJL ME)K,U,)’ MOIOL-
BO# yCTyNa M KpoBNeil BeimaBauBaemoro cnos, MH/M?; €, ¢ — co-
OTBETCTBEHHO BenMuMHbi cueruiedusa, MlIla, u yrna BHyTpeHlero
TPEHHUA, Tpall, oOlpe/el/ieHHbIe OIbITAMHK Ha YCTAaHOBUBIIMHCA iU
[IOBTOPHLIA COBHUI (I1OKa3aTelid OCTAaTOYHOHW MPOYHOCTH HA CIIBUI)
[U1s1 MOPOJ| BbIIAB/IHBAEMOT O CIIOS.

Benepcreue Toro uro JiepopMalMM nipy CMeUIeHHM OINOJI3HS BbI-
NABNYWBAHUA MOYTH IO BCEH ero MnofoluBe ABJINIOTCA AepOpMalHA-
MU CABMIa, OllpefesieHHe KodpUuueHTa  YCTOHYHMBOCTH IIpHUMe-
HHUTEJIbHO K BO3MOXHOCTH T4KOI'G OIOJI3HA [IONYCKAaeTCs BBIIOI-
HATH METOAOM ~IIPUCIIOHEHHOro orkoca’” (cM. m. 2.16 HacTtoAuHUX
PeKOMEHIaLMi) .

[lonoxeHue Haubomnee OMACHOU JIMHUM CKOJIBXXEHHA Ol10J13HHA
BRIJJAB/IMBAHUS B TIpeJiesylax HOBOI'o oTwieHseMoro Onoka (cMm. n
2.18) onpenenserca TNOAIOpOM,  IIpUYEM HMXKE BEPTUKAJIBHOH
Tpeiuiibl OTpbiBa (QOpMa NHHHH CKONBXEHHA HNpHHHMAECICA COOT-
BETCTBYIOIIIEH Ayre OKpY>XHOCTH. Mexxly HOBbIM OTuneHsemMbiM 0J10-
KOM H 30HOH BLINIOpa IMHUA CKOJILXKEHHWA NPOBOAMUTCA IO MOHOIL-
Be MMEKMMXCA Ha CKNIOHE OIOJI3HEBbIX HAKOIUIEHMH a Ha MecTe
Bana BbIIlIOpa — 110 BOCXOMALLEH JIMHUM nof yriioM (45 ;P ) K
[TOBEPXHOCTH penbeda (cMm. puc. 10). =~

[TonoxeHne HWKHEH TOUKM JNIMHUM CKOJBXEHMUS B 30HE BBHINOpA
MPUHUMAETCA  COOTBETICTBYIOIHM BEPTHKAJIBHOMY TMOHNEpPEUYHOMY
CCUCHHI0, B KOTOPOM  MOILHOCTL OMNOJI3HEBbIX HAKOIUIEHMH, M,
OK@XKETCA PABHOH KPUTHYECKOMY 3HAYCHHIO A, ;. Benuunna M, onpe-
nensiercs 1o phopMyne

M _hZ(Nith"‘f"C‘-ZifM"TL) (15)
Hp dnp . fM o ’

rie A; — HopmasibHag Harpy3kKa Ha [OJIOHIBY pPacyeTHOro OTCeKa,
PacrnonoXeHHOro ¢ BEpXOBOH CTOPOHBI OT pacCMATPHUBAEMOT0
BepTUKaIbHOro ceuyeHuss, MH; ¥, , C; — COOTBETCTBEHHO Yron
BHYTpeHHEro TpeHuA. rpad, M cuemienus, MIla, nna nopon 1o no-
[IOLLIBE TOTO ke OTceKa {; — IUIUHA MOJIOLIBLI PACUETHOr O OTCEKA,

'Macnos H.H, OcHoBbi mexanmiu TPYHTOB M HMHKEHEPHOH Teo-
noruu . M. Beiciuaa mikona, 1968, ¢. 350
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Puc. 10 Cxema onion3HA BbIIABIIMBaHHUA Ilepel HayaaioM ero
noaB>xKH (Oeper mopa B r. Opgecce)

I — nodowga onoaA3HA 8 30HE HOBP20 OTHAEHAEMO20 OA0KA;
2 — ypei Mopa; 3 — AURUR CKOAbNEHUA 8 30He 8blnopa;
Nym — meroouueckuii apyc_ (eaunst); Nypn — nonruveckuli
apyc (usgectnaxu); N — @epxnenauouenossie 2auHwl,
Qr-m — naeiictoyenogsre aeccosudnvie nopoost; dp 0, — coe-
PEMEHHbBIE ONOA3HERBLE HAKONACHUR

M; [, —BeJHYHHA C[BHUIAIOLLIUX YCWIHI, OEHCTBYIOLIUX IO HOMOLI-
Be pacyeTHoro orcexa, MH; Cpp — IPOYHOCTH OIMNOJNI3HEBBHIX Ha-
KOIJIEHUH Ha OIHOOCHOe cxartue, MIla.

Unucnurens B 1ipaBoi uyactd ¢opmynsl (15) npencraBnser cobou
CHJIy OIIOJI3HEBOrO [aBJIeHHA, BHIYUCTIAEMYI0 METOIOM * IIPUCIIOHEH-
HOT'O OTKOCa’ .

[IpumMeyuanue. llpy HATUIUH COOTBETCTBYIOLUIHX HCXOQHBIX JaH-
HbIX BeJIMUHHBI H,,; H LIMPHHBI HOBOTO OTWIEHAEMOTO OMOJI3HEBOTO
Onoka, a TaxKe MOJNIOXKEHUE 30HbI BhUIOpA [IOIYCKAETCH onpenendth
METO[IOM aHAJIOTHH 110 pe3yjbTaTaM MCCIieJOBAHHA OIIONI3HEH BblI-
JIABJINBAHHUSA B pallOHE U3bICKAHHH.

2.34. OueHKa BO3MOXXHOCTH pa3pyLIEHUA KOPEHHOIO0 MAacCHUBA
OIIOJI3HEBOTO CKJIOHA Cpe3arnIiUMHU M cpe3alolle-KOoHCeK BeHTHBIMH
ONOJNI3HAMM CABUrA BBLINONHAEICA pacyeTaMy yCTOHMUHBOCTH 110 Me-
TOYy ~TIPUCIIOHEHHOIrO0 OTKOca’ MIIM CONOCTaBAEHHEM TTOJIed  HA-
NpAXEHHH H NIPOYHOCTH NOPOL, KOPEHHOr0 MacCHBa NMPUMEHUTENBLHO
K ONOpHBIM pacueTHhIM CTBOpaM, IHPOBOOUMBIX 110 OCHOBHBIM
YaCTAM NOTEHUMAIbHBIX KPYIIHBIX OIOJI3HEH.

2.35. Ilpn pacuere yCTOWUMBOCTH KOpPEHHOTO MacCHBa METOMOM
NPHCIIOHEHHOTO OTKOCa B COOTBETCTBHUHU ¢ M. 2.16 HacTosuux Pe-
KOMEHJALUHH ITOO00POM HAXOOHUTCA [IOJI0KEHHe Haubonee ollacHOM
JIHHHH CKOJIB)XEHHA M QHpefieiisieTca  BeJIHYMIA KO3(GULMeHTa

YCTOMUMBOCTH IO HeH. BbIOOp BO3MOXHBIX JIMHUH CKOJIBXEHHUA
[IPOX3BOJHUTCA C YUETOM IIOBEpXHOCTEH 0CJ1abrieHUs, HMEIOUMXCA B
KOPEHHOM MacCCHBE, IIPH 3TOM PacCMAaTpUBANTCS BapUAHTbl YaCTHY-
HOIO TPOXOXJICHUA JIMHHM CKOJIbXKEHUA BHE KOPEHHOro mMaccusa
(B upejienax CKJIOYOBbIX HAKOIUIEHHI ) .

2.36. A conmocTaBlieHHA HaNpsXXEHUH W 1IPOYHOCTH TOPOLL
CTPOATCA IMM0JIA HOPMAJIBHBIX M KacaTeJIbHbIX HallpsiXXEeHHH M HOJA
MPOYHOCTH NOpOH [YIA BCETO BEPTHKAILHOIO CEUEHHA ONOPHBIX
pacueTHpIX CTBOPOB.

Hopmansuble M kacarenbHble HalpsOKEHHA CnellyeT HAXOLOHTh
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IIPUMEHHTCIIBHO K IOTEHIMAITbHBIM NOBEPXHOCTAM CMCILUCHUA

pacyeToM IO TNPOCTEHIUUM HOpPMYIIaM TEOPHH anyrocml, a TaK-

Ke MOJIENUPOBAHUEM METOAAMH  HOTOYNPYTOCTH (ONTHYECKHM) U
TeH3oceTku”. Ilpy npoexkTpoBaHuKM 0OBEKTOB BBLICOKOTO KJacca
KAallMTAIBHOCTH B LEJIAX ONpeleNieHHA HanpsHKeHUH [JONYCTHMO
NpUMEHEHHe TPYOOEMKOrO  PacyeTHOr0 MeToda .KOHEYHBIX 3Jie-
MEHTOB W MOJEJIEH H3 3KBUBaNEeHTHBIX Marepuanon3 .

[Ipy mOCTpOEHHUH TIONA NMPOYHOCTH IS KaXK/I0N TOUKH BEpTHKAalb-
HOTO CeyeHHA  BbIYUCIISIETCA BeJIMUMHA COIPOTHUBIIEHHA MNOPOJIbI
CABMIY

= Nt3¥+ &

roe N;,¥. v £; — BenuuMHBI COOTBETCTBEHHO HOPMANBHOIO Ha-
NpAKEHUA, yIlla BHYTpeHHEro TPEHUA H CUEIUICHHA IJIA pacCMaTpH-
BaeMOH TOYKH.

3aTeM C YYeTOM BeJIMUMHbBI TaHTeHUHAJIBHOIO HANpsXXEHUA B
JaHHO# Touke <, BBIOCNATCA 30HDI, IIe COOTHOILUEHHA (S‘/‘q 6y -
OyT HauMeHbilMMU. Uepe3 Takue 30HBI MPOBOAMTCA Haubonee
OnacHas JWHUA CKOJIbXEHHUHA H BBIUMCIIAETCA KO03pEIHUIIMEHT YCTOH-
YHBOCTH I1O0 pOpMYyIJIE

cp
>L;:8;
= S 16
rae l; — naMHA OTHENIBHOTO YYacTKa JIMHHH CKOJIBXKEHHSA, M,

cp . C
Sfftfe— cpellHue 3HAYeHUs COOTBETCTBEHHO BEIIWYMH COMPOTHBIIE-
HHA CABUIY M TAHTEeHIHMAaNIbHBIX HanpskeHw#t, MIIa, gna toro xe

YUdCTKA JIMHHHU CKOJIbXCHHUA.

PACYET YCTONUHUBOCTHU CKIIOHOBBIX HAKOTHUIEHUA

2.37. YCTOMYMBOCTh CKJIOHOBBIX HAKOIIEHHUA Clie[lyeT OLIEHUTD
NPUMEHUTENIBHO K BO3MOXHOCTH KOHCEKBEHTHbIX H Cpe3amnlile-
KOHCEKBEHTHBIX OIOJi3HEH COBUra U BA3KOIMACTHYECKHX OINOJ3-
HEeu.

2.38. OueHka BO3MOXHOCTH CMeEIIEHHA CKJIOHOBbBIX HaKOIIEHUH
KOHCEKBEHTHBIMH U Cpe3alolle-KOHCEKBEHTHbIMU OINOJI3HAMH Bbl-
NOJIHACTCA METOJOM MPHCIIOHEHHOTO OTKOca” (CM.I. 2.16) npuMe-
HUTEJIBHO, K JIHHHH CKOJIB)XeHUA, [OJTHOCTBIO UITH B OOJIBILIEH CBOEH

ICM.: ﬂponop_bcx_}_i_ﬁ H.B. OcHoBanuf U GyHaaMeHTsl.—M.: T'oc.u3a-
BO BOJHOIO TpaHciopra, 1954.

2CM.: HayueHne HanpsXeHHOTO COCTOAHUA MACCHBOB TOPHBIX I10-
POA B HHXKEHEPHO-reosioruueckux uenax.—M.: MI'Y, 1968.

3Cm.: Onbit OLIEHKH YCTOHYMBOCTH CKJIOHOB CJIOXHOIO TFe0Jio-
FHYECKOro CTPOEHUA METO[OM KOHEYHLIX 3JIEMEHTOB U 3KCNEpH-
MeHTaMH Ha mopensax. — M.: MT'Y, 1973.
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YACTH NPOXOLAULEHd IO MOJOUIBE CKJIOHOBBIX HAKOIUIEHHH (IO UX
KOHTAKTY C KOPeHHbIMH HeCcMeleHHbiMU Nopoaamu). B cnyuasax
JBYXCIIOHHOI'O HJIM MHOTOCIIOHHOTO CTPOEHHS TOJIH CKJIOHOBBIX
HAKOIUIeHHH KO3 (PHUMEHThl YCTOMYMUBOCTH HNOJKHBI  IOCIEHOBa-
TEJIBHO BBIYHCIATBCA [UIA JIMHUH CKOJIBXEHUA, IPHYPOUYEHHBIX K
10[0LIBe Kaxaoro cijoA. HanpuMep, eclii CKJIOHOBBbIE HAKOIUICHUSA
NpeacTaBJIeHbI ofoN3umMHy  OJIokKaMH  KOpPEHHBIX NOPpon,
MEPEKPHITBIMU  [EPEMATBIMU LEJTIOBUATIBHO-0MOJI3HEBBIMH  OTJIOXE-
HHAMH, YCTOHYHUBOCTH OlL¢HHUBAEeTCA IMPHMEHUTENBHOK  nBym
BapHaHTaM BO3MOXHOIO CMelleHUA:. [0 MOoAOLUBe CMeLIeHHBIX
OJIOKOB U MO HNOAOUIBE OeNIOBUHANBHO-0OIIONI3ZHEBBIX OTIIOXXEHHH.

Ecny B CKJIOHOBBIX  HAKOIUIEHWAX MMeeTCA BOAOHOCHBIf IO-
PH30HT, OIlIEHKY YCTOMUMBOCTH ClieiyeT MPOBOOMTbH, KAK MpPaBHIIO,
C yueTOoOM (PHABTPALHOHHBIX CUJI BO BCEH 30He OT YPOBHA I'PYHTO-
BbIX BO/ OO NOJOILUBbI CKJIOHOBBIX HaKOIUIEHUH.

2.39. Pacuer YCTOMYMBOCTH CKJIOHOBbIX HAaKOIUICHUH NIpHUMEHH-
TEJIbBHO K BO3MOXXHOCTH BA3KOINIACTHYECKHX OIIOJI3Hed BBIIOJIHA-
eTca ¢ ucrnonb3losaHneM ¢opmynbl (11). Ilpu aToM nogowBy 110-
TEHUHAJIBHOrFO  BA3KOMIACTHYHOIO OIION3HA clieyeT IPHHHUMATH,
KAaK I1paBWJIO, COBIAJApiled ¢ MOJOLIBOM 3ajlerapuero y Mo-
BEPXHOCTH 3eMJIUd CJIOA MEPEeMATHIX OIIOJI3HEBBIX WM ACJIHOBHAIID-
HO-ONOJIZHEBBIX OTIOXEHHH, a BO3MOXXHOCTb OIOJI33aHMA [OJI>KHA
NPOBEPATECA C OXBATOM Pa3JIHYHbIX TeOMOPPOJIOTHUYECKUX 3JIe-

MEHTOB, BKJIIOYasl OTHOCHTEJIBHO IOJIOTHE OIIOJI3HEeBbIE CTYIEHH,
NPUMEHHTEIBHO KAaK KO BCEH MO0JIOCE YKa3aHHbIX OTJIOKEHMH CBEp-
XY BHM3 I10 CKJIOHY, TaK U K OT/E/IbHbIM YACTAM ITOHU NTOJIOCHI.

3. IOKAJIbHbIU ITPOTHO3 YCTOMUHMBOCTU CKJIOHOB

3.1. JlokanpHpiil NPOrHO3 YCTOHYMBOCTH KaXKJOr0 CKoHa ocy-
HIECTBNAETCA B JBa I10CJIEN0OBATEJIbHbIX JTANA:

IIPOrHO3 H3MEHEHHH HHXEHEPHO-TE€OJIOrHYECKON OOCTaHOBKH
(penbeda, Harpy3oK Ha CKJIOH, CBOMCTB NOpoAd, THApOreosioruye-
CKHX H JpPYTHX YCHOBUH) HA paccMaTpUBAEMOM CKIIQHE,

pacueTs! YCIOHUHBOCTH CKJIOHA M OTHENbHbIX €ro Mop(gosoru-
YECKHX IJIEMEHTOB INPUMEHHTEJIBHO K H3MEHEHHAM pelibeda, BHEL-
HHX HArpy3oK ¥  BO3/EHCTBHH, MHpeJlyCMOTPEHHbBIM IIPOEKTOM
X03AHCTBEHHOIO OCBOEHHA pacCMaTpUBaeMoy TeppHTIOpHUH, a TaK-
K€ K 3allpOorHO3MpPOBAaHHBIM Ha IpeIIeCTBYOIIEM JITalle U3MEHEHH-
AM HH)XX€HEPHO-TE€OIOTHYECKOH 0OCTaHOBKH.

3.2. 1lporso3 u3MeHEeHHH HHXXEHEPHO-Te0JIoOTHYeCKOoH 0OCTaHOB-
KH JOJDKER YUHTHIBATh BJIMAHHE HamMeuaeMOH IPpOEKTOM HHXXEHeEp-
HO-XO3HCTBEHHOH OEATEJIBHOCTH B NMEpHOM 3KCIUlyaTalMH CKJIOHA,
a TAKOKEe Ppe3ynbTaThl IPOHOIKAWIEroca BO3ACUCTIBUA  IIpUPOH-
HbIX IK30Ir€HHbIX FeORMHAMHYEeCKHUX HpOLECCOB (IPpO3HOHHBIX,
abpa3HOHHBIX, OIIOJI3HEBbIX, BIBETPHBAHUA U [ip.) Ha paccMaTpHBae-
MBIH CKJIOH.
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[Iporso3 monxeH BLIMONHATLCA Ha BEChb CPOK 3KCIU1yaTaluM Co-
OPY KeHHH, HMEIUINXCA M NPOEKTHPYEMBIX Ha CKJIOHE, a TaK>Ke HA
IEpHO]l BPEMEHHOTO M3MEHEHHA HMHXXEHEPHO-TeOJIOrHYECKHX YCRO-
BHH, BHEIHHHX BO3ACHCTBHH M Harpy30K B TEUEHHE CTPOHTENbHLIX
H 3eMIAHBIX paboT 10 OCYUIECTBIEHHIO NMPOEKTa XO3AHCTBEHHOrG
OCBOCHHA CKIJIOHA.

[Iporio3 u3MeHeHuM penneda

3.3. Mlporuo3 wn3MeHeHu# penbeda HEOOXOAUMO BLITIOJIHATH
A T€X CKJIOHQB WM YYaCTKOB CKJIOHA, Ha KOTOPLIX MpH NPOEKTH-
pyeMOM XO3sHCTBEHHOM OCBOEHHH PaCCMAaTPUBAEMOH TEPPUTOPHH He
MpeayCMOTPEeHbl MEPOIIPHATHA 10 3alUTe OT BO3NCHCTBUA peilbedo-
oBpa3youiux ApoLeccoB — 3JPO3MOHHRIX (6oKoBasg U JOHHaA 3po-
3us), abpa3HoHHbIX (Ha Oeperax Mopei, 03ep U BOOOXpaHWIHIL) U
OIIONI3HEBBIX.

3.4. Hpu HanvuuM IpO3MH MM A0pa3vMH NPOTHO3HPYIOTCA pe-
3yNhTaThl UX HEMOCPEHCTBEHHOIO BO3JACHCTBHA (rnybHHa IpO3HOH-
HOrO Bpe3a U BeJIMUMHA OTCTYIHaHUA BeperoBOro 3pO3HOHHOrO MU
abpa3MOHHOI0 YCTyMa), a TaKXe BO3[OEHCTBUE HA pefibed OMon3-
HEBBLIX IIPOIECCOB, BHI3BAHHBIX WIH AKTHBUIHPOBAHHBIX 3pO3HEH
Wi abpa3ued.

3.5. HenocpepncreenHoe Bo3feiicTBHEe Ha penbed 3pnN3uu (peuHoH
U OBpaxHO#H) U abpa3uu (Ha OGeperax MopeH ¥ 03ep) OLECHUBAETCA
0 CKOPOCTAM OTCTYNaHuA OeperoBOoro ycTyna HIH CKOPOCTAM
yrinyOneHus 3pO3WOHHOrO Bpe3a, ONpeaensaeMbIM HaTypHbIMH Ha-
DnoOeHUAMH, a TaKXe [0 pe3ynbIaraM COIOCTaBJIEHHA KpYMHO-
MacCIUTaOHBIX IJ1aHOB, MONYYEHHBIX [ pacCMAaTpUBAaEMOro yuacT-
Ka T1npu TonorpaduuecKod cbeMke pa3Helx ner. [lo BenuunHam
YKa3aHHbIX CKOPOCTEH BBLIYMCIAITCA IUJIAHOBOE IOJNO)KeHue Oepe-
roBOro ycrynma M riybuna 3pO3MOHHOro  Bpe3a Ha BeChb CpOK
JKCIJIyaTalMH, TIpEAYCMOTPEHHbIH [POEKTOM  XO3AHCTBEHHOrO
OCBOEHHA I pacCMATpHBaeMOro CKJIOHA.

Hna neonon3awiuux OeperoBpiX YCTYNOB BOAOXPAaHHIHILE BO3-
encTBHe abpasuu nporHosupylorca merodamu I'.C. 3onortapesa’,
E.I'. Kauyruna (cm. “PexomeHpmauuy Nno H3ydeHuio mnepepaboOTKH
6eperon BofoxpaHunuiy”. — M.. Tocreontexuspmar, 1959),
H.E. KongparbeBa (cM. c. 64-72 B "PexoMenpauusax no pasme-
HIEHHI0 M I[IPOCKTUPOBAHUI0 PACCEMBAIOIIMX BBIIIYCKOB CTOYHBIX
Bogy’. — M.: Crponuspmar, 1981) u pgp. Ilpy Hanuuuud AKTUBHBIX
ONOJI3HEH B DeperoBom ycTyne BeJIMUMHA €ro OTCTYINaHWA NOJ, BO3-
neucTByueM abpasuu onpegensierca Mo clelydanbHOH MeToaHKe “.

[ T—

lBonorapeB I'.C., Kanmunuu 3.B., MuunepBun A.B. Yuebroe nocobue
o HikeHepHok reonoruu. — M.: MI'Y, 1970, ¢. 358—368.

2 Tyxsumckuit 1.0. O METONIMKE IPOrHo3a nepepaboOTKU ONOJI3HE-

BBIX CKJOHOB. — ['MApoTeXHMueckKoe CTPOMTENLCTBO, 1967, N° 4,
c. 34-36. 39



3.6. U3amenenuna penseda ONON3HEBBIMH IIpoOllecCaMH, pa3BHBAI0-
IUUMUCA 1O, BO3ACHCTBHEM 3pO3HMH M abpa3uu IpOrHo3MupylIcA
NPUMEHHTENIBHO K OCHOBHBIM THIaM OXHOAEMbBIX ONON3HEeH (Onons-
HHY caBHMra, BblJIaBJIMBaHHA, BA3KOIU1aCTHUECKHE)

[Ipy 3TOM B MaccuBax HOpOH, paHee He 3axBaTblBaIOLIMXCA
OIIONI3HEBBIMH TNOABH)XKAaMH, BpeMA [POABJIEHUA  Cpe3alolInX
OIIOJI3HEH clielyeT NPHHUMATh COOTBETCTBYKHIMM MOMEHTY, KOr-
na rjiyGHHa 3pO3MOHHOIO Bpe3a WIHM BbicOTa OeperoBoro ycryia
DOCTUIHéT KPHTHUCCKOI'QO 3HAUCHHA, OIIDENCIIACMOIO B COOTBCTCT-
BUH ¢ 11pwi. 1 HacToAwMx PekoMeHOamu.

Bo3MoxxHOCTh 00pa3oBaHHa Cpe3a10llie-KOHCEKBEHTHBIX M KOH-
CEKBEHTHBIX OINOJI3HEH CIBHMra, a TakKxke OMNOJI3HEeXd BhiaBJIMBAHUA
NPOrHO3HpPYEICA C Y4eTOM  IpOrHO3WpyeMoro ofbema mnopop,
pa3sMbpiBaeMbIX B IHpouecce abpa3uu M IpO3UM, INIPHMEHHUTEJIBHO K
NpoBepKe BO3MOXHOCTH HOCTI)KeHMA YCTYIIOM 3pO3HOHHOIO Bpe-
3a, DeperoBbIM yCTYIIOM WIH BCeM OeperoBbIM CKJIOHOM IIpeferib-
Horo paBHOBecHA (A e, = 1) B coorBeTcTBMM C nm. 2.15—2.18,
2.33—2.36 u 2.38 HacToAuMX PekoMeHOami.

BoamoxHocty oOpasoBanys M PadBHTHA BA3KOIIIACTHYECKHX
ONOJI3HEH OUEHMBAETICA ¢ YUYETOM H3MeHeHHH pesibeda 110[ Hello-
CpedcTBEHHBIM BO3[eHCTBHEeM J3po3MM M abpa3uu (cm. n. 3.5), a
TaK)XE€ CKOPOCTH CMEILEHHA OII0JI3aLUIUX MAacC B COOTBETCTBHUM C
nn. 2.20-2.22 u 3.8 Hacrosammnx PeKoMeH1auui.

3.7. Ha OeperoBsix CKJIOHaX BOJOXPAHWIHIL, HaXOOALIUXCA
B nipefieibHOM coctosiumn (A, = 1 ) ¥ 3aXBaueHHbIX ONON3HAMH
CKOMIBKEHHUSA Y BbIJIABJIMBaHWA, CPEOHIOI0 CKOpPOCTb OTICTYyNMaHHA
OpOBKH CKJIOHA HONyCKaeTcsl IPHUHHMATh paBHOH CKOPOCTU OT-
cTynaHus HeperoBoro ycryma nnop Bo3leHdcTBHeM abpa3uu.

3.8. Ecrnu Ha cKJIOHEe B COOTIBETCTBHM C NPOEKTOM €ro XO03fH-
CTBEHHOIO OCBOEHHMA OCTalnTICA  HecTabWIM3HpOBaHHbIE BA3KO-
[UIaCTHUECKHE OIIOJI3HH, cileflyeT [aBaTb IIPOTHO3 YCTOHYHBOCTH
YCTYIIOB, JIPUMBIKAWINUX C BepPXOBOM CTOPOHBI K TIOJIOBHBIM
YacTAM TaKHX OIIOJI3HEH, a TAK)Ke BBIIIOJIHATHL IIPOTHO3 IMOJIOXKEHUA
NOBEpXHOCTH BA3KOIUIACTHUECKOTO ONOJI3HA.

[[pOonoIKUTENLHOCTS HepHOAa 00 MOMEHTA pa3pylueHud ycryna,
IIpUMBIKAIOLLET0 K FOJIOBHOH 4YaCTH BSA3KOIUIACTHYECKOIO ONOJ3HA
(cM. pHc. 11), onpenensaerca no gpopmyne

Hyp—H
T = Kp , (17 )
Yz
riie /  — NpOOOJDKUTENIBHOCTD NIEpHOIa, TOAbI, 10 MOMEHTA pa3-

pYlIEHHA pacCMaTpHUBAeMOro YCTYINa OOJIZHEM CKOJIBKEHHA, Mg
KpHUTHYECKAsA BBICOTA yCTylla, M, OlipedesiieMad B 3aBUCUMOCTH OT
€ero KpyTHU3Hhl H IlOKa3aTened yuensHoro (o0beMHOro) Beca,
yrna BHYTpEHHero TpeHHMA H CUEIUICHHA IIOpOfd, ClaraliiuX YCTYyIl,
B COOTBETCTIBHM C NpHi. | HacTosiinx PexoMeHnaLuii; H - uc-
XO[HadA BBICOTA YCTyna, M; ¥, — BEpTHKaJIbHAaA COCTABJIAIOLLASA
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Puc. 11. Cxema wun3MeHeHuS BLI-
COTBI YCTynma Yy BepXHero Kkpasi
BA3IKOMNACTHYECKOI'0 ONON3HA

1, 2 - npopunu penvedpa cooraer-
CTEEKHO 8 KOHYE u 8 Hauane pac-
cMarpusaemMo20 nepuoda; 3 —
8AIKONAACTURECK ULl ONON3EHD

Puc. 12. Cxema npoduns onons-
HA-TMIOTOKa 32 HogfiopHO# CTeHOH
(mo K.Ul.llagynuy)

l — nodouwea onoaswa; 2, 3 —
NOGEPXHOCTd ONOA3HA COOTEETCT-
8eHHO OO0 U nocae e2o0 crabunu-
3ayuu; 4 — noOnopHan creHa

CKOpPOCTH CMEIEHUA IMOBEPXHOCTH BA3KOIUIACTHMYECKOIO OMOJI3HA
B ero roJIOBHOI 4aCcTH, M/Tofl, onpenesiseMas 1o pe3yJibTaTaM HaTyp-
HbIX Ha0JII0JeHNIi 32 OTION3HEBBIMH MONBHKKAMH HIH 11O dbopmyram
BA3KOMNJIACTUYECKOr 0 TeYeHUss TPYHTOB .

Ecnmu Ha BA3KOIUIACTHYECKOM OIIOJNI3HE, UMEIOLUEM IIPUMEPHO
NOCTOMIHHBIE BEJIMYMHLI MOIUHOCTH H KPYTH3HBI HMOJOLUBBI  OMOJI-
33ILIUX Macc HO BCEH €ro AJIMHe, BO3BOAMTICA NOMIOpHAs CICHA
(puc.12), nonoxxeHne NOBEPXHOCTH OIOM3HA IIOC/E  YCTPOICTBA CTe-

Hbl B COOTBETCTBHH ¢ pabotamu K.l lIllanyHua onpepensaerca ypas-
HEHHEM

A
a+h Ln (f+77-:77: =l(tge -1g%),  (18)

rjae 4 — npupauieHuHe rnyOGHHBI ONONIZHEBOIO CNOA Y BEPXOBOM

- C
I'PaHU CTEHbI, M; /7c* “¥(Sina - COs& Ig $) MOILHOCTb BepxHe-
o CTPYKTYPHOTO CJlO, OIOJI33I0WEero €AHHBIM MacCUBOM, M;

C, ¥ — coorBercrBeHHo cueruteHue, MIla, H yron BHyTpeHHero
TPEHHA, TIpaj, OIpE/eNIeHHbIE C YYETOM [UIMTEJIBHOTO BpEMeEHH

HepOopMHpOBaHUA UIA NMOPO/, B Telle OIOJI3HA, 4’ — YIOenbHbIN
(o6bemublii) Bec nopop Tena omnon3ua, MH/m~; o — KpyTH3-
Ha NOJOIIBHI OIOJI3HA, I'pap; /1 — rnybuHa NOHOIUBSI

OIOJI3aILEro CJIof A0 MOCTPOMKH CTeHbl, M; [ — IUIXHA OIIOJI3HA
OT €r0 BepXHEro Kpas [10 CICHbI, M.

[IporHo3 uamMmeHeHHs1 FTHAPOTeOJIOTHYECKHX Y C1OBHIA

3.9. HeoOxomuMo nporHo3upoBaTh ClHEAYIOLUME TPH OCHOBHBIX
BH/1a H3IMEHEHUA THIPOTeOJIOr HIECKHX YCIIOBHH!

1
CMm., Hanpumep: MacnoB H.H. OcHOBbI MexaHUKH TpYHTOB M HH-
)KEHepHOH reonoruu. — M.: Boiciuas mikona, 1968.
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noiop NOA3¢MHLIX BOI Ha OeperoBbiX CKJIOHAX NPH CO3JAHUU
BOJIOX paHIITHILL;

NOATOIIEHHE TEPPHTOPHUU — TIOBBLIUIEHKHE YPOBHA IPYHTOBBIX BOLJ
WiH 00pa3oBaHHE HOBBIX BOJOHOCHBIX TI'OPM3OHTOB  BCJIEICTBHE
yTeYeK H3 BOJOHECYHIMX KOMMYHMKAUMH M TOJMBAR 3€NeHbIX Ha-
CAXKIEHHMH, 4 TAKIXKE U3-3a YMEHbBIUCHUA HCMAPAECMOCTH C [IOBEPXHO-
CTH FPYHTa NpPH 3acTpOHKE U aCPaJIbTHPOBAHUH;

CHIKEHHE YpOBHA U Hanopa NON3EMHBIX BOJ B pe3ynbTare CO3-
AaHus JpeHaxcedf, 3 TAKXKe B MepHof, CTPOUTENbHBIX paboT Ha CKIO-
He NpH BOAOOTIMBE U3 KOTJIOBAHOB M TPaHUICH.

3.10. U3ameHenne ypoBHA Nof3eMHBIX BOJI IIPH 3aTOIJIEHHH HUXK-
HUX yacTed OeperoBblX CKIIOHOB B pe3ynbTare CO3HaHUA  BOJO-
XPaHUIHLL POTHO3UPYETCA METOMAMHM  OHHAMUKH NMOMA3EMHBIX BO/JI
B COOTBEICTBHMU ¢ ~MeTOonuueCKUMH peKOMEHJAUUAMY 10 pacueTy
noafiopa rpyHTOBLIX BOH, NOATOIJIEHHUA 3eMellb U NoTeph BOIbI Ha
dbUNBTPALMIoO B pailoHax KaHanos ¥ BogoxpaHunuws” (M.: BOIT'EO,
1980). IIpu nporHo3e cneayeT YUYMTHIBaThb MONOXEHHE YPOBHEeH U
BEJIMYUHBI Hanopa [OA3¢MHBIX BOJ TNpPH NPOIOJIKUIEIIbHBIX
CTOHHHAX YPOBHA BOHOXPaHUNUIIAZ (NpU HOpMATbHOM NMOANOPHOM
YPOBHE, ypOBHE 3WMHEH CpaboTKM U T.J1.), a TAKKE H3IMEHCHUA

Tabnwuua3

Cocran MoupocTs I'nybusa KomndectBo |CKoOpOCTE
Bofocomnep-| Bogoconep- Y POBHA BOObI, NoTpeb-{nonnemMa ypoBHs
KAMX f10- | XKALMX Nopon, | TPYHTOBR naemoft rpo- JrpyYHTOBBIX BOM,
pox, f1oj- M BOMI, M MbILITIeHHBIM |33 Nepabic 10 1eT,
CTHHACMBIX pegnpuaTH- M/ron
BOQOYNOP- eM, M/CyT Ha
HEIM CJ10eM 1 ra nnoiagy
HeccoBrle Ho 15 10-15 500--80000 0,5-1,0 u 6onee
MaKpollo-
pycThlie 50-500 0,3-0,§
CYTNMHKH U
CYIIecH Menee 50 0,1-0,3

Bonee 15 30-50 500680000 0,1-0,3

Meuee 5000 0,1

Cyrnuakuy o 18§ no 10 5000-80000 0,5-0,1 u Gonee
M cynecu
Oe/IiOBHATb-
Hbie, NEeCKH 500-5000 ¢,3-0,5
dnwpBHoOrNA-
[ManbHble Menee 500 0,1-0,3
Cyrnuuxu  Jio 10 §-10 3000~80000 0,5—1,0 u Gonee
nerKue,
cynecd H
IECKH Menee 50000 0,1-0,3
aJIJIIOBH-
anbHble
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YPOBHA ¥ TMIIPaBJIMUECKHX TPA/IMEHIOB [IO[3eMHBIX BOJI NIpH pe3-
KHMX Clajax B BEPXHUX M HIDKHHX Obedax BOJOX paHIIMLLL.

3.11. Ilpy npoeKIMpyeMOM pa3MellleHUH Ha CKJIOHE WIH NPHMBbI-
Kapllled K HeMY TEeppUTOPUM TpPaKJAHCKHX U IPOMbILLIIEHHBIX
00BEKTOB TIpPOrHO3UpOBAHME  IIOBBILUEHMA YPOBHS TIPYHTOBBIX
BOJI cJiellyeT TpPOBOJUTE B COOTBETCTBMM ¢ ~"PeKOMEHIAMAMH 110
IIPOrHo3amM HONATOIUIEHHA NPOMBIIWIEHHbIX IUIOIAA0K TpYHTOBBI-
mu Bogamu”’ (M.: BOIOTEQO, 1976).

OpUEHTHPOBOUYHBIA TIPOTHO3  CKOPOCTU IIOBLILLEHHA YpPOBHA
TPYHTOBBIX BOJL, HAa NIPOMBILUIEHHBIX IUIOLIGAKAaX B TeYeHHE IepBbIX
NECATH JleT MX 3IKCIUIyaTaluy JONYCKAeTCA BBUIOJHATH C UCIOJIb-
30BaHHEM Tabn. 3.

3.12. Iipx nporHo3e yCTOHMYMBOCTH CKJIOHOB cnefyeT IpHHUMATh
ypOBEeHb M BEJIMY4HHY HAIIOPOB MOA3€MHbIX BOM, IPEHYCMOTpEHHbIE
IPOEKTOM XO3AKCTBEHHOIO OCBOEHHUA TEPPUTOPHUM B IEPHOJ IKCII-
JlyaTauMd  JIpEHAXXHBIX coopyXeHu#d. IIporHosmpoBaHne ycToduH-
BOCTH OOpTOB BpPEMCEHHbBIX CTPOHTECJIBHBIX BbIEMOK (KOTIOBAHOB,
TpaHllied) HeOOXOAMMO BBINONIHATH NPHUMEHHTENIBHO K YpOBHAM
M HallopaM MO/13eMHBIX BOJ, OKHIIAEMbIM B MpoOlilecce BPEMEHHOI O
BOIONOHMXEHHA, NPOBOAHMOrO HpH BBINOJIHEHUH  CTPOHTEND-
CTBa Ha ONOJI3HEBOM CKIIOHE.

[Ipors1o3s u3mesnenmii CBOMCTB nopoz

3.13. WameHeHne ¢u3NKO-MEXaHHYECKUX CBOMCTB TNOpPOLL
IIpOUCXOLUT B DONBUIMHCTBE CJIy4yaeB IO CIIEAYOUIUM IIpHUHHAM:

H3MEHCHHE CTelleHH OOBOOHEHHOCTH II0pOJ BCJIEACTBHE H3Me-
HeHHMH BeJIMUMHbI MHQUIBTPALMH, 2 TAKXKE M3-3a TIO[{beMa WIH
CHWKEHHsl YPOBHA I'PYHTOBBIX BOJ,

BO3/Ie{CTBHE BbIBCTPHUBAHUA;

BO3IeHCTBHE BUOpaLUH.

Cnenyer Tak)Xe MMeTh B BUIY, UTO IIpH CTPOMTEIIbHO-XO3AMCT-
BEHHOM OCBOEHHUM TeppUTOpHM OOBIYHO Ha ollpellelleHHbIX Yy4acT-
KaX YKJaOpiBalOTCA HMCKYCCTBEHHbIE IPYHTbI (HachlllHble, HaMbiB-
Hpie) . CBOHCTBA TAKUX IPYHTOB [JO/DKHBI OBbITH 3a/laHbl B NPOEKTE
OCBOE€HHMs1 IRaHHOro CKIIOHa.

3.14. Ilpu nporHode wu3MeHeHuss OOBOIHEHHOCTU [IOPOJ] OCO-
Goe BHMMaHHe HeOGXOIUMMO 0OOpalilaTh Ha YBeJIHUEHHMe ecTecTBeH-
HOH BJIAXKHOCTH, NpUBOJfAlLEe K YXVIILEHUIO MPOYHOCTHLIX
CBOHCTB IIOpO/L M YBENIMUeHHUIO HX 0ObeMHoro Beca. Hepenko ysenn-
YCHHE BIIAXXHOCTU COMPOBOKIACTCA ABJICHUAMH BbILLEIAYHNBAHUA,
UTO BbI3bIBAaeT [JONOJIHUTENIBHOE pa3yNnpOYHEHHUE ITOPOJIbI.

CrniegyeT UMeTh B BMY, YTO Ha OMOJIZHEBBIX CKJIOHAX IOPOJibI
10 MOBEPXHOCTAM OclablieHHa HOUTH Bceraa NMoJIHOCThI0 BO[IOHA-
CbILIEHBI, MMO3TOMY B KAayeCcTB€ pacueTHpIX TI0Ka3arelied [IpOYyHOo-
CTH TpeDyercAa NpUHHUMATb 3HAUEHMA, COOTBETCTBYKOILHE IOJIHO-
MY 3al1OJIHERHIO 1TOp I'pYyHTa BOLOH.
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3.15. Pa3Butue npoueccoB BbIBETPHBAHHA MPHBOAUT K MOCTe-
NEHHOMY YBEJIHYEHHIO [TOPUCTOCTH H TPEeUIHHOBATOCTH, pa3pylie-
HUI0 CTPYKTYPHBIX CBS3€H H CHIDKEHUIO IPOYHOCTH NMOPOH KOpeH-
HOH OCHOBBI, OKa3aBIIMMHCA OOHAKEHHBIMH HA [IHEBHOH IMOBEpPX-
HOCTH. CKOpPOCTh BHIBETPHBAHHA, a TaKXe XapaKTepHCTUKH Qu-
3UKO-MEXaHWYECKUX CBOHUCTB TOpPOL B 30HE BBIBETPpUBAHMA IpH
OTCYTCTBHM COOTBEICTBYHOLUUX SIMTEPATYPHBIX HAHHBIX pPEeKOMEH-
HyeTcA onpedenaTs [0 pe3ynbTaraM HCClieOBaHHH HATYpPHbBIX
OOHa)XEHUN YCTYTIOB,

3.16. Bubpaumoryoe BO3eHCTBHE OT padOTAILMX MALIHH W
MEXAQHU3MOB HNPHUBOAHMT K CHHXEHHI0O [POYHOCTH NOpOH, BO3-
pacTajolieMy 10 Mepe YBENIHUCHHA YCKOpPEHHUs Konebauui, co3aa-
BacMbIX MaUIMHAMH H MeXaHu3MaMu. B ycnoBuax Bubpaliuu,
cornacHo naHHbiM AM. JlemMuHa®, BenHuMH2  CONPOTHRIIEHHA
coeury  §'Y, He 3aBMcAlUlas OT HanpaslleHUA KonebGaHuH, cOCTaB-

nAer ' - Al

§'=8e 8,
rie § — CONpOTHBIIEHME CABMTY B CTATHUECKHX YCIIOBHAX;
€  — OCHOBaHHe HATYpa/IbHBIX NOTrapHPMORB; Ag — KO03(-
(pUIHEHT, xapaKTepnaymmuﬁ2 CIIOCODHOCT,  TIOpPOA, OKa3blBaTh

COMpPOTHBIEHHE BUOpaumu, c“/cMm; 4 — yckopeHue koneba-

HU#H, C“[cM;
JIng necuaHHoO-rNMHMCTBIX INOpON BenuywHa A g paBHa 23~
x10 CM/CZ; 1A MTeCYaHbIX NOPOL 34. 10—35 szCM,

BeinonneHye NpOTHO3HLIX PacyeToB YCTOMYHBOCTH
CKIIOHOR

3.17. JloxanpHblil OPOrHO3 YCTOMYHBOCTH CKJIOHOB BBINIOJIHA-
€TCA TEeMM X€ pacueTHbIMM METOOaMM, YTO M JIOKaJlbHAafA OIlCHKA
YCTOHYUBOCTH {(cM. rn. 2 Hacrosauinx PexomeHpmammit). OgHako
B KauecTBe MCXOIHBIX [JAaHHBIX [JIA pacyeTOB MCHOJbIYIOTICH
pPe3yNbTATRI IPOTrHO3a HIKEHEPHO-TEONOTHYeCKHX YCIIOBHH (CM.
nn. 3.1-3.16),a takxe TOT Npodunb penbeda U Te AOMNOITHHTEND-
Hbi€ Harpy3K¥ H BO3JIEHCTBHA Ha CKJIOH, KOTOpblE NIpeaycMoTpe-
Hbl YIPOEKTOM  CTPOMTENbHO-XO3AUCTBEHHOrO OCBOEHHUA JaHHOWU
TEPPUTODPUH.

3.18. Ilp® HaJIMUUU TMPOHOIDKAIOMETOCA BO3MEHCTBHSA 3pO3HHU,
aDpa3nH, ONON3HEBRIX NMPOLECCOB HEOOXONHMO PpacyeTHbBIM MYTEM
ONpeJiefiATh NMPOMNOJUKUTENBHOCTh NMEpHoAa OO MOMEHTa, Korpa
BO3HUKACT ONACHOCTh HAapyUIEHHA YCTOHUUBOCTH KAKOT0-iHbo
COOPYEHMsA, TNpPEeAYCMOTPEHHOIO HpOEKTOM B Hpedenax pac-
CMATpUBaeMOro CckJioHa. CpOK, Ha KOTOpbIH COCTaBNAETCA IpOT-
HO3  BO3ICHCTBHA YKAa3aHHBIX MNpPOUECCOB, HOMXKEH ObiTh  He

g — i —

lllemm{ AM. YcrofuMuBOCTh OTKPBITBIX TOpPHBIX BhIPAOOTOK H
orBanos. — M.: Hepa, 1973.
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MeHblle TIOJIHOTO CpOKa 3KCIUIyaTallMH COOpYXXEHHH, yCTaHOB-
JIEHHOT O TIPOeKTOM OCBOE€HHA CKJIOHA.

3.19. IlporHosHyl OUEHKY YCTOHUYHBOCTH Ha IIEPHOJ, OCYILile-
CTBJIEHHA Ha CKIJIOHE CTPOHUTENIbHBIX (B TOM YKCJie 3€MIIAHBIX)
paboT HEOOXOIMMO BBINJOJIHATE C Y4eTOM  CE30HHBIX yCJIOBMH,
XapaKIE€pHbIX [JIA HaMEUEHHBIX NPOEKTOM CpOKOB IpoBeNeHHA
3TUX paboT.

111 BpeMEHHbIX BbIEMOK (KOTIIOBAaHOB, TpaHillel) clemyer
OLEHMBaTh HE TOJILKO YCTOHYHMBOCTD HMX GOpTOB, HO M OIIpejie-

JIATH BIIMAHHE yKa3aHHbIX BbIpaDOTOK HA YCTOMYHUBOCTH BCEro
CKJIOHA.

4. CIOCOBbI ITOJIYYEHHA UCXOOHbIX JAHHBIX
117151 JIOKAJIbLHOW KOJIMYECTBEHHOHN OLEHKH
U IIPOTHO3A YCTONYHBOCTH CKJIOHOB

4.1. CocTaB HCXOIHBIX HH)XXEHEPHO-TEOJIOTHYECKHX [JIAHHBIX,
TpebyeMbiX 1A BBINIOJIHEHHA KOJIMMECTBEHHOH OLEHKH M Ipor-
HO3a YCTOMYHBOCTH OIIOJI3HEBHIX CKJIOHOB, IpHBedeH B m. 1.11
HacTOAIIUX PeKoMeHaauMiA.

N3pickatensckue paborel B HeNAX THOJYYEHHSA YKa3aHHBIX
JaHHBIX [HOJIXKHbI BBHIIIOJIHATECA B COOTBEICTIBUHU ¢ ~PekomeHpa-
IMAMH TI0 MHXEHEPHO-TEOJIOrHYeCKUM H3bICKAHUAM B OIOJI3He-
BpIX paioHax (M.. [IHUHUHUC, Pyupamentnpoekrt, 1969) n "Hu-
CTPYKLHeH IO IIPOeKTHPOBAHUIO H CTPOHUTEIILCTBY IPOTHBOOMNOI3-
HeBBIX M IPOTHBOOOBaNBbHBLIX 3aUMTHBIX coopyxeuun”’ CH
519-79 (M.: Ctpoiiuznar, 1981).

Ocoboe BHUMaHHE IIpU 3TOM cCJIeAye€T YHENATH BhIABIICHHIO
IOBEepPXHOCTEH M 30H ocnalneHuss B MacCHMBax  ONOJI3HEBBIX
CKJIOHOB U OlIpeie/IEHHI0 IIpOYHOCTH NOPON, Ha CIHBHI.

4.2. [loBepxXHOCTAMH M 30HaMH  ociabsieHusa MOT'YT
ABNATBCA TPELyMHbl TEKTOHMYECKOIO M OIIOJI3HEBOTO IPOHCXOXK-
NEHUsA, NOBEPXHOCTH TEKTOHHUYECKHX pa3iloMOB, 30Hbl TEKTOHH-
4eCKOro JipoOsieHHs1, MPOCNOM ¥ 30HbI MAJIONpOUHBIX Mopon, (B
TOM YMCIle 30HbI ONOJI3HEBOro M TEKTOHHYECKOIro CMATHA, 30-
Hbl BhIBETPpUBAHMA ), KOHTAKTHI CIOEB M I1aYEK MOPOA.

H3bickaHnaMH JOJDKHO ObITh ONpelesIeHO IOJIOXKeHHe M Halpas-
NieHHe HaKJIOHA MOBEPXHOCTEN M 30H ociabneHus BO BceX JIMTOJIOTO-
reHeTHUeCKMX KOMIUIEKCaX IMOopo[d, CnarapumMX KakOpid H3y-
YaeMBIii CKJIOH, COCTaB H (PU3UKO-MeXaHHYEeCKHE CBOHCTBA INOPOH
110 NOBEPXHOCTAM H B 30Hax ocnabnenus. Cnenyer Takxe BbIABIATL
HalMuMe BOJOHOCHBIX TOPH3OHTOB H OIpedenATh THUII OMNOJ3He-
BbIX CMewIeHui (cM. Tabn. 1), NpHypoueHHbIX K YKa3aHHBIM IIOBEpPX-
HOCTSIM H 30HaM.

4.3. llonoxeHwe M HaKJIOH INOBEPXHOCTEH M 30H ocJabneHusn
OHpenensercst IpeMMyulleCTBEHHO MeETO/AaMH HAaTYpHBIX HCCIIedOBa-
HHHA. Ing cBeXXMX M HemaBHHX OJIOKOBBIX ONOJI3HEHd CABUIa U BHI-
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MaBJIMBAHUA NMOJIOXKEHHe UX MOMOUIBBI, ABIAOLUICHCA, KAK TIPABHIIO,
OIHOH M3 OCHOBHBIX MOBEPXHOCTEH OCNabneHus, MOXeT ObITH yCTa-
HOBJIEHO TaK)Ke U aHaIMTAUYECKUM METOIOM COBMEUEHHBIX PO~

dunei penseda.

MeTonasl HaTypHOTro H3YYEHHS NOBEepXHOCTEH
4 30H ocilabneHus

4.4. HarypHble HCCIIEIOBAHUA, TPOBOAUMBIE B LIEJIAX BbIABJIIECHUA
NIOBEPXHOCTEN M 30H OCNadlIeHUsA, BKIIIOYAIOT HHIXKEHEPHO-reOJIOrH-
YeCKYI0 CBheMKy, OypenHe (KenaresibHO C H3BJICUEHUEM OPHEHTH-
POBOYHOrO Ke€pHa), MPOXOHKY TOpHbIX BbipaboTOK, HabmrOHAeHUA
10 IOBEPXHOCTHBIM U INyOHHHBIM penepaM (BKAWUYaA NOBTOPHYIO
HHIJIHHOMETPHIO 1A ONPENEIIEHUA TJIYOMHBI IIPOHOIDKAIOIINXCA
OMOJI3HEBBIX CMEMIEHHA 110 MCKPUBIIEHHIO CTBOJIOB CKBaXHH),
reopusrueckue padoThl.

4.5. TeodusnuecKue MCCIEHOBAHUA CHEAYyeT NPOBOAMTH NyTEM
KOMIUIEKCHOTO HCIMOJIb30BAHHUA HECKOJNIBKHX METOMOB — Ha3€MHbIX
(3J1IeKTpONpPOPUITUPOBAHUE, BEPTHKANbHbIC NIEKTpUUYECKUE 3OH[IU-
POBaHUA, CEHCMOPA3IBEIKA, IMAHAILMOHHAA CheMKa) M CKBaXKWH-
HbIX (QJIEKTPHYECKUX, CEHCMHYECKHX, TEH3OMETPUUECKUX, sifiep-
HbIX ) .

4.6. Ilns obHapyXeHUA M INMPOCHEKUBAHUS HAKJIOHHBIX K KpPY-
TONA/AalIUMX 30H pPa3pbIBHBIX HApYIUEHHUM U KOHTAKTOB CIIOEB
PEKOMEHIYETCA HCIMONIb30BATh MHOFOPa3HOCTHOE IJIEKTPONPOHIl-
poOBaHKe.

B CIOXHBIX reoaNIEeKTPHUYECKHUX YCIIOBMAX CJIEyeT TIPHMEHATh
coyeTaHHMe IJJIEKTPONPOGWIMPOBAHUA U BEPTUKAIBHOIO 3JEKTpPH-
4ECKOTo 30HAHPOBAHHA N0 METOAY JXBYX COCTABIAOUIUX L,

BeisiBlieHHe W TpOCHEXHUBaHHE KPYTONANAIIMX 30H pa3pbiB-
HbIX HapylUIeHUH MOXHO OCYUIECTBIIATH Ha OCHOBE HEINPOMOJIbHOrO
CEHCMMYECKOro NpoQWIHPOBaNUsg ¥ KOMIDIEKCHOH JM4HAIMOHHOM
W ra3soBOH CheMKH (IMOCNe[HAA 3aKI0UaeTCA B OlpeHesieHHH Cofep-
MAHUA paloHa, METaHa, YIJeKHCIOro rasa, KHCIopojaa, CepoBo-
gopona B nmpobax noYBEHHOrO  BO3/yXa).

4.7. lna u3yyeHud U3MEHeHHH ¢ TNAyOHHOH aHU3OTPOITHH [OPO/]
M Npeobiafialoilero HamnpaBJIeHUs TPEHHHOBATOCTH PEKXOMEHIYETCH
NPOBOMMTL CEHCMHMUECKHE 30HAMPOBAHHA (IIPU  PacNoONIOKEHHH
NIYHKTOB yJlapa Ha 6—8 paguansibiX npodunax gnuraon 50—100 m)
B KOMIUIEKCE C KPYTFOBBIMH BEPTHKAJIBHBIMH 3OHIHPOBAHMAMH
HNY BEPTUKAJIbHBIM 3NEKTPHYECKHM 30HIHPOBAHMEM METOMIOM
IIBYX COCTaBJIAIOIIIHX.

A p—

]Me'ronqucxoe PYKOBOACTBO MNO 3INEKTpONpoPHIIHPOBaHHI0 Ha

OCTOAHHOM TOKE€ MO MeETONy MOBYX cocraBinsioumx. Tpynsl
I[THUMHC, 1. XY. — M.: IMHUC 1972.
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4.3. Hng [eranbHOTO PpacWIEHEHUA TIe0JIOrHYECKOLO pa3pesa
11eJIECO00pa3sHO NpPOBOAUTH HabN0OAEHUA B TrOpHBIX BbIpabDoTKax
(CKkBaKMHaX M uiypdax — BEPTHKANbHOE CeHCMHYECKOoe npodu-
JMPOBaHHE, CEHCMOKAppPOTaX, AKYCTHYECKHA M 3JIEKTPHYECKHIl
KappoTax, CEHCMHUECKOe NPOCBEYMBaHHE TIOPOH MEXY I'OpPHBIMH
BpIpaDOTKaMHU, AOEpHBIE METOJIbI.

4.9. BriBeieHHe B reONIOrHYECKOM pa3pese CKJIOHAa TOpPH3OHTAIIb-
HbIX M TOJIOFOHAKJIOHHBIX IPaHHll MOXXHO OCYLUECTBJIATh METOIaMH
BEPTHKAILHOTO 3JIEKTPHYECKOIO 3O0HAMPOBaHHA M INPOHOJNBHOIO
CeHCMHYECKOI o NpodhIHPOBaHKA.

4.10. I'mybuna cmemieHHss aKTMBHBIX OIOJI3HEH MoOXeT onpe-
NIeNIATECA HA OCHOBE TEH3OMETPHUECKHX HaOmiopeHwit (o pe3yiib-
TaTaM M3yuyeHUS HaANPSDKEHHOrO COCTOAHMA TOPOJ B CKBaXKWHAX),

a TakXKe IIyTeM 3aMepa CMeELIEHHWH MarHMTHBIX penepoB, 3aKJia-
[IbIBaeMbIX B T€JIO OMOJI3HA.

PacueTr NMoJ1oXeHHusa Noa0oBbI OJI0OKOBBIX ONOJNI3HeH
METO/I0M COBMelileHHbIX npoduneit penseda

4.11. Metrox coBMemeHHbIX npoduneit penbseda HCIONB3yeETCH
[UIA ONpeHeieHUsA pacyeTHbIM IIyTeM MOuHocTH (riyOHHBI TIO-
IOUIBbI) OIOJI3HEH, COABHHYBLIHXCA €QMHLIM MacCCHMBOM IO OIHOMA
noBepxHocTH cMeueHusal. JlanHplii MeTol npuMeHuM Ul ONOJ3-
Hed CBOMra H, B onpefesleHHON CTElleHH, [JIA OIIOJI3HeH BbiIaBJINBa-
HHA (32 mpejesaMH 30HBI, B KOTOPOHM NMPOH3OLUIO BbIJaBJIMBaHHE
nopon) . Meroj1, coctaByieH 1A YCIIOBHM IJIOCKOH 3aJ1auM.

B kauecTBe MCXOJHBIX [MaHHBIX [UIA HCHOOJIB30BAHUA MeToda
TpebyloTcs coBMeleHHbie NMpodmim penbeda MOBEPXHOCTH 3EMIIH,
COCTaBJICHHbIE HAa MOMEHTHI Ie€pel HaYallOM M IIOCJie 3aBepLIeHUsA
MOABIDKKH pPacCMaTpUBaeMoOro OINON3HA; I DoJjiee TOUYHOIo pe-
111IeHUA HeoOXOIIHMBI [OIOJIHUTENIbHbIE CBEIEHHA O BEKTOPax CMellle-
HUS ONpeHeNieHHbIX TOUYEK Ha NOBEPXHOCTH ONON3HA B pe3ynbrare
3TOU TOABIDKKH, a TaK>XXe [aHHple O IUTOTHOCTH TIpYyHTa nepen
OIOJI3HEBBIM CMELEHHEM H ITOCIIE CMELLCHHUA.

4.12. Ilpu nmomymieHWH, 4YTO IUIOTHOCTb TOPOH, B pe3yJibTaTe
OIOJI3HEBOr0 CMEIEHHA HEe HU3MEHAETCA, CpeldHsAA BelIMYMHA MOI-
HOCTH OMOJI3HA Ha yyacTke kA (rile A M k' — monoXxeHue KaKoii-
m60 TOYKH Ha NIOBEPXHOCTH OMOJI3HA COOTBETCTBEHHO B Haudjie H

-l

I Tuxeunckuiit M.0. PacueTHbiil MeTONI onpenesieHds NpopHIA Mo-
BEPXHOCTH CMEILEHHA OlOJI3Hed 10 H3MeHeHHAM B penbede
CKJIOHa. — B ¢0.: mbKeHepHbie M3bICKaHWsA B CIpouTenberBe. Pe-
deparusHas uHopmamua. Bemm. 7 (60). — M.; IMHHC T'occtpos

CCCP, 1977, c. 18-22.
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Puc. 13. CxeMsl usmenenus penbeda B BepxHedt yacTH onon3us

I, 2 — penveg coorgercraeHO 30 U nocne onon3Hesoil nodsuxku; 3 — no-
00 W8 a ONON3HA

NoCJie 3aBepUICHUA ONONI3HEBOH TMMONBYKKH CM. puc. 13, a) Oyner
paBHa:

- F

rme Q,F — wiomamy, M2, MEX/y HauanbHbIM M KOHEUHbIM (I10CHe
NOABIDKKH) npoduinaMu penseda C BEPXOBOH CTOPOHBI CKIIOHA
A0 BEPTHKaJIH, NPOBEICHHOH Yepe3 IepBOHaYaIbHOE NOJIOXKEHHE pac-
cMaTpMBaeMON TOYKM, B 30HAX, THe HEePBOHAYANbHBLIH NPODUIL
coorBercTerHo Boiue (Q, U Hipke (£, JxoHeuHoro npoduns; § —
BEIHYHHA BEKTOpa OIION3HEBOro CMelleHHda, M (paBHa [JIHHe
orpeaka k4’ — T.e. PaCCTOAHMIO MEXAY HaUalhHBIM U KOHEUHBIM
TIOJIOXKEHHEM PacCMaTPUBaeMoOi TOUKH ).

Ecmmu paccMmarpHBaeMass ToOYKa k& [0 MNOABHKKH HaXOIHIaCh
Bblile Tnipoduna penbeda, 0OpasoBaBlIIErOCA HOCHE ONON3IAHUA
(puc. 13,6), 10 £, =0.

MOLIHOCTEP ONON3HA HOMYCKAeTCA BHIYUCIIATL H NMPUMEHHUTESTHHO
K YaCTH CKJIOHA, pacroJIOKeHHOW HMIXKe PacCMaTpUBaEMOH TOUKH
(puc. 14). ®opmyna (13) BUAOH3IMEHAETCA NPH ITOM CIIEAYIOIHUM
obpa3om:

Fr -~ Q)
T~ 2
/ 7 S
e £ ,@, — nnowanu, M2, MEXIy HavalbHbLIM H KOHEUHBIM NpO-
bUAAMH penbetha ¢ HUZOBOH CTOPOHBI CKIIOHA /10 BEPTHKAIM, Mpo-
SJIEHHOHM uepe3 IMepBOHAYaJIbHOE TOJIOXKeHUe paccMaTpUBaeMoOM
TOYKH K, B 30HaX, Ijl¢ NepBOHAYaNbHbIN NPOGHIL COOTBETCTBEHHO
HIDKE ( £, )n Bbie (" @ ;)Kone‘moro npodns; octanbHbie 0003Haue-
HUA — NPHHATHI o popmyne (19).
B cnyuae HayanbHOro IMONIOXKEHHA TOYKH % B 30He, IIe Hayailb-
HbI#l npoduns penbeda HIKE KoHeuroro, ¢/, =0.

Haubonsuieil BeSIMUMHa MOIIHOCTH onoy3Hsa Oyner Ha YyYacTKe,
NPUMbIKAIOIEM C HH3OBOH CTOPOHBI K TOYKE IepeceueHust Hayaiib-
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Puc. 14. (Cxema H3MEHEHHUA
penkeda B HOKHel YacTH OMNOJI3HA
l, 2 — peavedh cooT8ETCTEEHHO
00 U nocae ONnoA3IHesou Noo-
SUNKU

Puc. 15. Cxema H3IMEHEHHA
penpeda B npenenax BCero Tena

OTNOJI3HA
1, 2 — peasedh cOOT8eTCTBEHHO
00 U nocie OHoA3HeaoU noo-

BUKKU

Puc. 16. Cxema monoxeHua (Ipu-
BelicHHOTO Ipoduns penveda

I, 2 — penveg coorgercreerHO
00 U NOCne ONOA3ZHEBOU NOOBUN-
Ku; 3 —  npusedeHHblil RNpO-
H11ar neppeha

HOro M KOHEYHOro npo¢puiaen ckioHa (Touxa 0 Ha puc. 15). Jas
YyKa3aHHOIO YYacTKa CpefHAA MOIIHOCTb OINOJI3HS paBHa:

'8 4
Moz"g":_j"’ (21)

rme @ u F — miowanu, M2, 30H MeX/I1y COBMELIEHHbIMH PO-
$dHIIAMH CKJIOHa, B KOTOPbIX NEepBOHAuYaJIbHbIN NMpOdHIIb COOTBET-
CTBEHHO BbIlIE M HIDKE KOHEUHOro npoduwisa (1pyd APpUHSITOM JLONY-
IICHUH paBEHCTBA IUIOTHOCTH IIOPOJ O M NOCJIE ONOJI3aHKA BeEJIU-
umnbl wiowaned G M F  1OJpKHBI OblTh paBHBI MeXay coboil) ;
O — BeJIMUMHA BEKTOPa OIIQJI3HEBOTO CMeLlIeHUSA, M.

4.13. Ilpu yMeHblIEHUH TUIOTHOCTH NMOPOL B IIpOLECCe  OI0JI3a-
HUs itomwagm 304 ) 1 F (cm. purc. 15) HaxopAaTcs B COOTHoOLLIE-
Huu (< F. Jlnda paHHOro Cjiyyas pacyetr MOIMIHOCTH CMECTHBLUHXCA
MacCC MPOU3BOAUTICA B CHEAYIOLIEM NOPALKE:

CTPOHTCA NPHUBEACHHbIH HavyaneHblii npodpwis penseda (JIMHHUA

ABOC Ha puc. 16) Takum oGpa3zom, yro mnowaab KoHrypa ABOCE
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6pora papia 2°FL , rpe @ m F — BenuunHbI IUIOWATH CO-
OTBETCTBYIOLMX 30H, M2, 0003HaYeHHbIX Ha puc. 15 u 16. Mupuna
( 4 M) nonepeu”Horo ceueHHs yKa3aHHOTO KOHTYpPa B KAXKIOM I10-
NEPeYHOM CeUeHHHM Tejla, BOBJIEKAeMOIo B CMeNIeHUe, IPHHHMAaeTCH
B NEPBOM HNPUONMKEHUHM MPONOPUHOHAIIBHOH BEIMYMHE HAYAIIbHOW
MOILIHOCTH M, INA KaXOOro NONEpEeYHoro CeueHus 3ITOro Tena;

NanpHeHlMe onepaiuy 0 BBIYUCIICHUIO MOIIJHOCTH TeJla ONOJI3HSA
BHIMIONTHAKTCA B COOTBETCTBHMH ¢ M. 4.12 HactoAumx ~PekoMeHa-
4t C onpefieneidem obveMoB <, (3 , F M F, APHMEHHTEBHO
MPoBeieHHOMY HauallbHOMY lipoduiTo penbeda.

4.14. Ecnu Ha coBMeEIEHHbIX TIpodUIAX wiouiaab 30Hb () 607b-
e IWIOWaAH 30HBI F, METOH COBMEIEHHBIX NpoduiieH penbveda
HellpUMEHNM (B [aHHOM CJlyyae HCXOMHBIE JIaHHBIE HenpelCcTaBH-
TeJibHBl N0 OMHOH U3 CNEAYIOINMX HNPUYHH: HENpaBHIBHO H3MEPEHbI
H COBMeUleHbl TIpoPHIH penbeda; HanpaBjieHHe NpoPHIIA HE CO-
OTBETCTBYET HAallPaBAIEHUIO CMELEHHA ONOJNI3HA, OII0JI3eHb HMeEEeT
HEIOCTAaTOYHYI0 ULIMPHHY IHPHMEHHUTEIIBHO K YCJIOBUAM INJIOCKOH
3a/1aY4, OTIOJIZHEBOE CMeHIeHHe NIPONCXOMIIO He eJIMHBIM MacCHBOM,
a 110 ABYM WIH HECKONBKHM NOBEPXHOCTAM CKOJIBXEHHUST ).

4.15., B OonbIMHCTBE ClIyyaeB  BbIYUCIEHHUS  MOIIHOCTH
ONoJI3HA M, npennoyTureiibHee BLINOHATD AJIA BEPXHEH €ro 4acrty,
e M3MeHEeHHa penbeda I0Cse ONoJI3HeH TOIBWKKHU BBIPAXKEHBI
Gonee pe3ko (M B CBA3M C 3THM MeHbILUAA BO3MOXHOCTb OIIKMOKH
NpH COBMENIEHHH Mpoduiiell NOBEPXHOCTH 3eMJIH [0 U nocie obpa-
30BAHUA OINMOJI3HA) .

4.16. llocne BLIYMCICHHA BeNMUYMH MOIUHOCTH oron3ua M, (cMm.
mi. 4.12 u 4.13 Hactroawmx PexkoMeHmauuii) NnpousBoOagICaA Cile-
ayoupie rpapuyeckKye NOGTPOEHHA ¢ LEITbI0 ONPENeUTh MOJIOXKEHHE
NOOOUIBbLI ONOJI3HEBOro Tena (cM. pHC. 17, Ha KOTOPOM TOYKH Kk H
k'0603HaYa0T NOJIOKEHHE PACCMATPHBAEMON TOUKH B Hayasie M KOH-
1le ONIONI3HEBOH NMOABWXKKH, Akd U Dbk — BepTHKaNM, NpPOBeeHHbIE
yepe3d 3TH TOUKM , S; — BEKTOP CMeHIeHHS TOUKM 4 (paBHbIH
JUIHHe oTpe3ka k£°).

Puc. 17. Cxema onpepenenus nono-
' XKEHHA TMOMOILBLI OMON3IHA Fpaduyec-
KHM MEeTOIOM
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Ot cepeguubl € O0Tpe3ka @4’ NPOBOAMM BHM3 OTPE3OK €f L kL'
(uMHa OTpe3Ka &f = M,). 3aTeM uepe3 TOUKY £ NPOBOIHM OTPE30K
npsAMoO e’ Il kA’ (OTpe30K  orpaHHYeH TOYKaMM NepeceyeHU s
¢ BBILIEYNIOMAHYTHIMU BepTHKaNAMK). JanHblil orpe3ok c¢’'byner
ApedacTaBiiaATb CODOH NODOWIBY Tejla ONOJI3HA, MPHYEM IUIOIIAML
orceka ononsua dek'crc Gyner paBHa npoussefleHus M, S, . Eciu
OTPE30K & 4’ HenpAMONUHEHHbIH, TOUKZ € 3ajjaeTcsd HECKOJIBKO
BbILIE HIIM HHXKE cepeUHbl HAHHOI'O OTPEe3Ka C TaKUM pacyeTom,
4roObl BEJIMYMHA TIPOM3BEIEHHA NNMHbI € f (paBHOH M, ) Ha S
OKa3ariach paBHOIl IVIOIWA/IN OTCeKa d ek ‘c'rc.

4.17. OpHEHTUPOBOUHYID MOIIHOCTH OIIOJI3HA CIBHIa MOXHO
BBIYMCTIATH U NPH OTCYTCTBHH 3aMepOB CMEIIEHHA pelnepos, €Cliu
uMeloTcsa npodgunu penbeda Ha HEPHOABI JO M IOCHE pacCMaTpH-
BAEMOH OIIOJI3HEBOH TMOOBMXXKH. BenuumHy OMNOJI3HEBOIO cMetle-
HUsg S IUIA TAaKOro CJiyyasst MOXHO IIPMHMMAaTh PaBHOH B IIEPBOM
npubIIDKEHUN BeJIMUMHe CTEHKH CpbiBa (T.6. JUIMHE JIMHHH aa’ —
cM. pHC. 13).

I ydyacrxa BOIM3M TOYKH nepecedeHHs Ipoduiieii CKJIIOHA
10 ¥ rociie noaBHXKH (Touyka (0 Ha puc. 15}, cpedHsasa MOUIHOCTS
ononsua M, 1pH HEH3IMEHHOW IUIOTHOCTH HOPOJ, B MNpoluecce
ONMOJI3aHUA omnpedenseIcs ¢ Hcnojb3osadveM dopmynsr (21), a
[IpU yuYeTe YMEHBLICHHA TJIOTHOCTH OIIOJI3HEBOIO Tejla B pe3ylibTaTre
ITOIBDKKH 10 hopmyIie

_ 03’,4*‘?0(3"32) 77
%m—-—r . —Jka—i———: (22)

rme @ ¥ F — mwiowanH ceueHus 30H (MeXIy MpeHooa3HeEBbIMU U
OCIIEONOJIZHEBLIMH NTPOUIIAMH CKIIOHA), B KOTOPBIX IlepBOHAYAIIb-
HeIH Tipoduiib pelibeda COOTBETCTBEHHO BHILIE M HIXKE IIOBEPXHOCTH
ONOJI3HA;  (J,— TUIOLIA/lb CeYeHWsA BEPXHEH YaCTH ONOJI3HA J10 Bep-
THKAJIM, TPOXoaAulen uepes Touky €0 (cM. puc. 15).

MouiHoCcTh ONOJIZHA MOXHO PacCUMTaTh HE TOABKO [N yyacTKa
ToukH 0, HO M ansa moboro Jpyroro yvacrka, rlie MOBEpXHOCTb
CKOJIDKEHMs B IIpejenaxXx BeKTOpa OIOJI3HEeBOro CMelleHHs JJocTa-
TOYHO TOYHO alNpOKCHMHUpyercs INpaMoH nuHuen. llpu stoM Be-
JMYUHY CMEWEHHA § MOXHO IMpUHUMATh TIOCTOAHHOH Ha BCEM
[POTSHKEHUM OIMOM3HA, HMCXOUA U3 YCJIOBUA HEpa3pbIBHOCTH
OIOJI3HEBOTO TeNa 1o ero nomouise. s w00 TOUKH A, 33/IaH-
HOH Ha nepBoHayanbHOM npoduiie CKIIOHA, ee MOJIOXKeHue £ ' TocIe
CMELIEHHA JIErKO OIPeeiIiTh, POBENA U3 TOUKH KA JIyTy OKPYX-
HOCTH PaguycoM 7= O [0 IlepeceYyeHHs ¢ NMOBEPXHOCTHIO OJOJI3HSA
(puc. 15).

HanbHelume onepauyy IO BbIVHCIIEHHI0 MOUIHOCTH TNPOBOAATCS
COTNIACHO BBIUIECTIPUBEAEHHOH METOOMKE, HUCIIOIb3YIoHIEH 3aMepbl
CMeLlIeHHUN Penepos.

4.18. B HexoTOpbIX Ccliyuasix MeToJ, COBMeUIeHHbIX NpophuiIeH
penbeda NPUMEHHM H TPH HAJIHYHH MaJiblX OIOJI3HEH BTOPOIO

St




Puc. 18. CxeMa cMmetieHHA penepoB IPH HATHYHW ONON3-
HEROH IMOABHXKH B Telle KPYNTHOIO ONOJI3HA

1, 2, — peaved CcOOTEETCT8EHHO OO U NOCAE ONONAIHEBBIX
nodauxex; a,b u a,b’— noaoxenue penepos cooreer-
CT8EHHO 00 U nocae onoasHesbvlx nooguxex (a, A’ - pe-
nep Ha KPYNHOM ONOA3NE; b,b” ~ penep na ononsne
2-20 nopaoKd).

nopaaxka B tene Oonee KpymHeiX onoisHew. Hanpumep, ecnm
H3BECTHO, YTO  ©; — BeJIMUMHA NOABHXKKH KPYNHOIO ONOJ3HA, a
S ~ 3aMepeHHBIH BEKTOP CMeEUIEHHA Ha OMOJI3HE BTOPOro MOPAN-
K3, TO BEJHYHHA CMEHIEHHMS MAaJIOro ONOJN3HA IO OTHOIIEHUID K
KPYyfHOMY 2 Gyner paBHa reoMeTpHYECKOH Pa3HOCTH BEKTOPOB
Su S, npHueM B TpeyrojbHUKe BeKTOpoB S, llce” (puc. 18).
(OcHOBBIBAsACH Ha 3HauYeHUAX O; U §' 5, MOXKHO YCTaHORHTH IIEPBO-
HayalTbHOE MOJIOKEHUE MAJIoro ONON3HA B Telie KPYMHOro M 3areM
BbIllleoXapakTepu3oBaHHbIMK cnocoBamu  (ecMm. nn. 4.12, 4.13,
4.16) onpenenyuTs NonoXeHHe NOLOWBLI 06ONX ONON3HER.

Onpepenenne noka3sarenen CONPOTHBIIEHUS NOPOJL
CIBUIY

——
L

MOXHO THNONYy4YUTh J1abOPATOPHLIMU H TI0JIEBbIMH  UCHBITAHHAMH,
a Tak)Ke OOpaTHLIMHM pacueTaMHd YCTOHMYMBOCTH CKIIOHOB, YCTYINOB
H OTHEeJIbHbIX OMOJI3HEH.

4.20. JlabopatopHbI€ U TIONIEBble MCIBITAHWA COTPOTUBIICHUA
NOPOo/ CABUTY JOJDKHBI BBINOMHATLCH NIPUMEHMTENIPHO K YCJIOBUAM,
MOAEMHPYIOIMM HaTypHbIE 3aKOHOMEPHOCTH pPa3BUTHUA ONOJI3HE-
BbIX mOABWKeK. B uYacTHOCTH, TIIpU HUCIMBITAHUAX HEODXOAHMO
obecrieunTs COOTBETCTBHE (DUIMYECKHX CBOHCTB M HaNpsLKEHHOTO
COCTOAAHUA NOPOJ] HaTYPHBIM YCIIOBHSIM B 30HaX  HeQOpMHPOBAHMA
ONOJI3HEN.

[lonesbie HCHBITAHMA CONPOTUBIEHUA [OPOA CABHUrY BbIIIOI-
HAIOTCA, KaK NPaBHIO, [N OLUEHKH YCTOHYMBOCTH CKJIOHOB CJIOX-
HOFO reOJIOrHYECKOro CTPOeHHA NpH 000CHOBaHMM NPOEKTHPOBAHUA
001BEKTOB BBICOKOI'O KJIacca KAmMTallIbHOCTH.
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4.21. Jlabopatopibie HCHBITaHHUA CRedyeT BBINONHATh TPEUMY-
HECTBEHHO METOAOM O[AHOIUIOCKOCTHOIO CIABHra, a TakXe Oonee
CJIO>XHBIMHM METOJIaMH KOJIbLIEBOT'O CABUTa M TPEXOCHOT O CxKaTus. Luis
OIpEedeNICHHA COIPOTHBIICHHA COBHIY IIOpOMd, codepxaiux Ooliee
20% KpynmHOOOIOMOUYHBIX BKJTIOYEHHM, CleyeT HCIONb30BaTh
kpynHorabaputhsie jaboparopHble NpUOOPHI M TONEBbIe METONMI.

4.22. B 3aBUCHMMOCTH OT ILleJIed HCCIIeNOBaHHi LenecoobpasHo
MCITONIb30BaTh CNEAyIUMe CXeMbl J1abopaTOpHBIX U NOJIEBHIX MCIIbI-
TaHHH Ha CIBHI:

a) cpe3 oOpasuoB (WM LEJTUMKOB) TpyHTa HeHapylUeHHOHN MpH-
POOHOMN CTPYKTYpbI H IPRPOIHOH BIIAXHOCTH;

B) cOoBMr IIo NPEABAPUTENBHO TOATOTOBJIEHHONM TIOBEPXHOCTH,
T.€. CHBHr 1O INOBEPXHOCTH paHee BBINQIHEHHOTO CHBHIa HIIH
CABHUI pa3pe3aHHoro obpasua 110 NNOBEPXHOCTH pa3pesa;

B) COABHI Ha TIPEABAPHTENIBHO NOATOTOBJIEHHON H JOMOJIHHUTEb-
HO YBIIQXXHEHHOY NNOBEPXHOCTH ;

r) COBHMI IO HMemotueicss B oOpasue (UenHKe) NOBEPXHOCTH-
ocyabienys.

UcnpiTanua mo cxemMe ’a” M YAaCTHYHO 110 cXeMe 6’ OTpaxaroT
YCIIOBUA pa3BUTHA [OedopMauuil nipd oOpa3oBaHMM CThe3alolmXx
ONOJI3HEH CIBHMIa, 3 OMBITHI NQ cxemaM 67, "B, ’r”° — ycnosus
GopMUPOBAHHA KOHCEKBEHTHbBIX ONOJI3HEH CIBUTA.

[Ipu mnoseBBIX HCIBLITAHHUAX CONPOTUBJIEHHME MOPOJH CABUTY PEKO-
MEHIyeTCA M3yyaTh METOOOM TMNpAMOro CABHIA B 33aHHOWN
IUIOCKOCTH.

4.23. PacuerHble BCIHYHHBI CHEIUICHHA, NOJMYYEHHbBIE CPE30OM
o0pa3lioB  (HENMKOB) TpPYHTa HEHAPYUIEHHOH CIPDYKTYphI WIIH
ONbITAMH HAa TPEXOCHOE CXaTue, IIPH OLEHKE BO3MOXHOCTH 0Dpa-
30BaHUA CPE3aloILMX OIOJI3HEH CHBMIa Cledyer BKIIOUaTh B PacueThl
YCTONYHMBOCTH TOJIBKO [/1f HIDKHEH IMONOBHHBI JIMHUH CKOJIBXEHHA,
a JJIA BEpXHEH NOJIOBHHEBI 3TOH JIMHHUM pacueTHas BeJIMUMHA CLEIUie-
HUAT TNPUHUMAETCA pPaBHOM HyJw. TakuM o00pa3oM yuHMTHIBaeTCH
YaCTHYHOE HapyllleHHe CTPYKIYPHBIX CBA3€H B MacCHUBE€ IOpojd B
HaYaJIbHOK CTaiMM (QOPMHUPOBAHMA Cpe3alUX ONOJI3HEH CHBMIA.

4.24. Ilna coBpemeHHbIX (roj10LEHOBBIX) OMONI3HEBBIX CKIIOHOB,
HEe MMEKIHX B CBOEM OCHOBAaHHM €CTECTBEHHbBIX MM HCKYCCTBEH-
HbIX KOHTPGOpPCcOB (IPHUCIIOHEHHBIX Teppac, KOHTpOaHKeTOB) H
HaXOHAINMXCA, KaK NMpPaBHWIO, B COCTOAHWH, ONIM3KOM K Ipenesib-
HOMY paBHOBECHMIO, IMOJIyUEHHbIE HAaOOPATOPHBIMH HIH IOJIEBbIMH
HCIIBITAHHAMH TMOpOJ pacyeTHble BeEJIMMMHBI NOKa3artelied Comnpo-
THBJICHUA NOPOJ COABHIY CIEAYeT MPOBEPATH NYTEM HCIOJIb30BaHUSA
3THX BENHWYMH B KOHTPOIIbHBIX pacyeTax YCTOHUMBOCTH, BBIIOII-
HAEMbIX NPHUMEHHUTENBHO K OLEHKE YCIIOBMH PaBHOBECHA MO MOJIOLI-
Bé O[ION3HEBbIX HAKOIUIEHHH B KOHKPETHOH HHXEHEpPHO-TeOoNnoru-
YecKol o0OcCTaHOBKE paccMaTpHBaeMoro ckioHa. Ecn¥ Bejnumnbl
KO3ddunyeHTa YCTOHUHBOCTH COIJIaCHO KOHTPOJIBHBIM pacyeram
Oymyr orimmuarsca or 1,00 Gonee uem Ha 5—10%, Tpedyerca kop-
PEKTHPOBKA MWCXOOHBIX NaHHbIX. [dakasd KOPPEKTHPOBKA OCYylile-

53




CTBJIS€TCH HONOJIHUTENbLHEIM aHANM30M IIPaBMIIBHOCTH yuera dax-
TOPOB ONOJI3HEOOPa30BaHUS H B Cnyuae HeoOXOAMMOCTH HONOJIHN-
TeJIbHLIMY J1TaDOPaTOPHBIMU M TIONIEBBIMH MCCIIEIOBAHUAMH CONPO-
THBJIEHUA TIOPON CIBHTY.

Ocofboe BHHUMaHHE CIIENyeT YIEeNATh NMPOBEPKE PacUeTHON BeJIH-
YHHBI CIHEIUICHHA, TaK Kak JIaDoparopHbie UCIBITAHUA B OOIbIIHH-
CTBE CIIy4aeB [Aal0T 3aBbIIEHHbIE 3HAYCHHA 3TOI0 MMOKA3aTells.

4.25. OOpatHple pacueThl YCTOWYMBOCTH 33KIIOYAlTCA B OIpe-
NeJieHU TaKWX BelMUMH CONPOTUBIEHMA COABUTY, KOTOpBIE CO-
OTBETCTBYIOT TIPEAENbHOMY PpAaBHOBECHIO CHJI it KOHKPETHBIX
paccMaTpUBaeMbiX ONON3HEH, CKJIOHOB WK YCTYNOB. BenmuvuHb!
Ko3ddHIHEeHTa YCTORUMBOCTH MNpPH YKAa3aHHBIX YCIIOBHSX TPUHU-
MarTCA PABHLIMH EHHULE.

Pacuetsr BRITONHAIOTCA NHOO O GOPMYNIaM,  HCHONb3YIOUHMCH
IUIA  BBbIVMCIICHHA KO3(pPHUMEHTA YCTOHWYMBOCTH  (cM. pa3fd. 2
HacToamux Pexomengaumit), mubo mno rpaduxaM 3aBUCHMOCTH
BLICOTPI M KpPYTH3HBI CKJIOHOB (OTKOCOB, YCIYNOB) OT Xapax-
TEPUCTHK NMPOYHOCTH CJIaTAIONMX HX INOPOJ Ha CABUT (cM. npwi.l).

4.26. Ilna omoni3Hel yCcHOBHMAMHU HPENENbHOrO pPaBHOBECHA CO-
OTBETCTBYIOT MOMEHTHI Hayajia H 3aBeplICHHRA OIIOA3HEBBIX IMOM-
Bikek. OOGparHble pacueThl BHITONHANT NPUMEHHTENILHO K NPOHCXO-
JMBIHUM B Hatype ONON3HAM CABHIA U BbIIAaBJIMBAHUA C HCIIOJIB30-
BaHUEM METOHOB anredpauyecKoro CHOXeHUs CHJl M JIPUCITIOHEHHOI'O
orxoca (cM. pasg. 2). i KaXIoro W3  paccMaTpUBaeMbIX
ONOJN3HeH HeOOXOAUMbI B KauyecTBe MCXOOHbIX NAHHBIX BCE pacyer-
Hhie Tokazarenu (KpoMe XapaKTePHCTHK COIPOTUBIIEHHS TOPOJ
CIIBUTY), BXONAIME B pacyeTHyo GopMyJly U OTpaKallife Haryp-
Hbhle YCIIOBMA KU ACHCTBYIOUIME CHIIBI Ha MOMEHT Hayalla MM 3aBep-
IIEHHA ONOIZHEBOr0 CMEUICHHUS.

4.27. Ecnu uUMeTCA CBeHeHUA TOJIbKO 00 OIHOM ONoJi3He,
Oo0paTHLIM pacieTOM MOTYT ObITh BBIYHCNEHBl TOJNBKO CpEIHHE
JHAUCHHS XAPAKTEPUCTHK COIIPOTHBIIEHUS CIBUTY JIJIS BCEH IIOBEPX-
HOCTY CMenieHdsa (Be3 pasfieneHus Nno ClosM, B KOTOPBIX o0pa3o-
BaJicd ononseus). g NaHHOTO cnyyaas B NepBoM npHONKEeHUH
MOXKHO TIPHHHUMATh, YTO CUEIUIeHHEe B KOHUE MOIBYNKKY ONON3HIA
paBHO Hymio (BCENCTBHE paspylUeHUs CTPYKTYPHBIX CBA3CH B
MOPONAX MpH OMNON3HEBbIX [edopmanuax), a BeMYHHBL YIIia
BHYTPEHHErO TPEHHA B Haudsie U B KOHIE MOABHKKH paBHbI MeXILy
COO0H.

Ilpu sTOoM ARs Npocrediero BapMaHTa (s HeoODBOTHEHHBIX
CKJIOHOB IIPA OTCYTCTBHM JONOJTHUTEJIBHBLIX NPUIPY30K H BO3[eH-
cTBMi1) corilacHo ¢dopMmyie (4) B MOMEHT 3aBeplieHHs NOIBHKKH

Iy
tgp= ZPiSNK, (23)
L p;c0so,
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a JUIi MOMEHTA Ha4ajla ONOJI3HEBOIO CMeille Hus

m ) 77
- _ZDI;S!ZTOQ* L p;cos . tgP
2 Ll;Tm

’ (24)

rae ¥, C —BenuunHbl yIiia BHYTPEHHErO TPEHHsA, rPa, H CUeIsIeHH A,
Mlla, B cpenneM [ BCed NOBEPXHOCTH CMeElIEHNA; P, — Bec pac-

yeTHOro orcexa, MH; O, — KPYTH3Ha NOROUIBBI OTCEeKa, rpar
(BeIMYMHBI  ©OC; TIPH YKIJIOHE MOJOLIBBI OTCEKA B HanpaBJieHMH
OBIDKEHNA OMNOJI3HA NPHHHMAIOTCS TOJIOKUTENBHBIMH,  qipH o6pat-

HOM YKIJIOHC — OTPHII,EITEJH)HI)IMH) . ZL- — INJIMHAE MO OHIBLI oTceKa,
M, /2 s — YACIO pAaCU€THRIX OTCCKOB Ha MOMCHT COOTBETCTBEH-
HO 34dBCPDINCHHUA H HAYaJia MOABMXKH OIIOJI3HA.

Buauarnie, ucnons3dya dopmysty (23), HaxonuM BeJIMYUHY TaH-
reHca yryia BHYTPEHHEro TpenHdA, a 3areM no ¢opmyne (24) ompe-
nelisieM BeJTUUMHY CLEIUICHUA.

Ilpp Hanmuuuy BO3LEHCTBHA HON3€MHBIX BOI M CEHCMUYECKHX
Harpy30K B KauecrBe MCXOAHBIX HCNOJb3YIOTCA dopmylbl (6)—

9).

4.28. Ecnn umeroTcs cBedeHMst Mo OBYM (MM HECKOJIbKHM )
CPE3aIMM OIOJI3HAM CJIBUra, oOpa3oBaBUIMMCA B OOHOM CIIOe
(M1 B OJHOM KOMIUIEKCE JIOpOll), BeJMYMHBI TaHreHca yria
BHYTpeHHero Tpenusa g ¥ u cuerwieHua € onpenensorca NyTeM pe-
IIIEHU CMCTEMbBl YpaBHEHMii, COCTAaBJICHHbIX Ha MOMEHTbI Hayana
OIIOJI3HEBbIX HOABIKEK. Pe3ynbrarhl pellieHHA MNMOJIYYaIca rpadu-
yeCKHM MO TOYKAM lepeceyeHus rpaduKoB 3aBucuMoctTH tg ¥=£(C)
(cM. puc. 19), NOCTPOEHHBIX JUIST KXAOFO OINOJI3HA COTJIACHO
OIIHOH M3 COOTBETCTBYIOIIMX KOHKPETHBIM HaTYPHLIM YCHOBHUAM
bopmynam (4), (6)—(9). Tak kak xaxapiii K3 IpapuKOB Ipe.-
crapsiieT coOO# [PAMYI0 JHHUIO, OH JIEFKO CTPOHICA T10 [ABYM
TOYKAM — JI0 HCXOJJHOMY YpaBHEHHIO CHauajia BhIYUCHACTCA BEJIH-
uiHa (g ¥ 1pu 3agaHHoM 3HadeHnd € =0, a 3aTeM — BeJlHUHHA
C npu 3apanxon Bennuuue €9 ¥=0. Ilpu nByx rpadukax cpennue
BenuuHel ig ¥ M € COOTBEICTBYKWT OpOMHAaTe U abcuucce TOUKH
UX lIepeceyeHHsi, IIpM HECKOJNbKHUX Ipadukax — opauHate W
abcuucce UEHTpa TAXECTH [JIA TOYEK HNEepeceYeHHA pa3riHyHbIX
rpapuKoB.

A3nokeHHbIM  cniocoBoM  ONpeHeNAITCA H IOKa3arejiy Ipoy-
HOCTH Ha CHOBMI [JIfi MOBEpXHOCTEH ocnabneHnsa (npu UX aHAJIOrMWy-
HOM XapaKTepe), 0 KOTOPbIM CMENIalnTCA KOHCEeKBEHTHbIE ONON3HH
CHBUra. B 4acTHOCTH, NpPH HANUYMU CBEJEHHUH O IOBTOPHBIX OJ10-
KOBLIX NOJBHXKAaX Ha CKJIOHAX OIPENESICHHOIro CTPOEHHA MOXHO
HaXoure 3HaueHHsas (¢ W lg ¥, XapakTepu3ymuiHe MpoyHoCTs o Mo-
MOUIBE CMENIAI0ILIMXCA ONOJI3HEBbIX HAKOIUIEHHH.
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Puc. 19, I'padbukH 3aBUCHMOCTH
tg¥=¢(f) pna onomsHe# N! |
2 ¥ 3, oO6pa3oBaBUIKXCH B
OOHOM KOMIUIEKCe Hopo

HeobxoouMo yYHTBIBaTb, YTO BCIICICTBHE BapHauM# IIOKa3aTesien
MPOYHOCTH [JIAl Pa3HbIX OMNOJ3HEH HEPEeAKO HEKOTOpble TOYKH
nepecedeHuss rpaduKoB COOTBETCTBYIOT HEpPEaJIbHbIM BeHYHHaM
yria BHyTpeHHero tpeHus (Oonee 35—400). Ipu GonbiioM KONH-
YyeTBe TAaKUX HEXapaKTEPHBIX TOYEK fepeceyeHHs B3aMeH olpenere-
HUA BeltwudH 1g¥ W C rpadudyecKuM myTeM Cleayer UCIONb30BaTh
Crioco0, MpuBeeHHbIH B I1. 4.27 HacToAMX PeKoMeHIanuii.

4.29. Ha MHOIMX OYIOI3HEBBIX CKJIOHaX HAONMW0AAITCA 6IOKOBbIE
ONOJI3HY ABYX OCHOBHBIX THMOB':

CMeELUEHUA 1O MOAOILIBE OHONI3HEBBIX HAKOIUICHN ;

CMEIEHUA C 3aXBaTOM KOPEHHBIX IOpoy M paHee oOpa3oBas-
ILIUXCA ONON3HEBBIX HAKOIJICHHH.

B takux cnyyadax peKoOMeHyercs BbINONHATh ABe cepuu obpar-
HBIX PACUYETOB .

Bravasle i OMnosizHed NEPBOro W3 Ha3BaHHBIX THHOB Pacuer C
MCTIONB30BaHHEM (NPUMEHHTEJIPHO K PacCMaTpHBaeMbIM TNIPHPOI-
HbIM ycroBusam) ¢opmyn (23) u (24) wia (6)—(9) Haxonum
BeJIMYMHBI cuerienusa C' y yriia BHyTPEHHErO TpeHuss P, COOTBET-
CTBYWOIIHE NPOYHOCTH Ha CHBHI 110 NMOOOIUBE ONOA3HEBHIX HaKOI-
JICHHH.

3areM HJis OHOJI3HEH BTOPOrO THHA 1O YPABHEHUAM MNpedelib-
HOro paeHoBecusn ( K, =1) ¢ vcnionb3opatuem dopmyn (4), (6),
(8) wmu (9) onpenemsiem BenMuMHY cuemwneHHa ( H yrlia BHYTpeEH-
HErO TPEHUA YIS KOPEHHBIX MOPOJ B 30HE HOBOTO OIOJIBHEBOIO
3ax0J1a (C Yy4eTOM 3HaueHuit C M ¥’ NojyvyeHHpIX nepBoi cepuel
pacyeToB ) .

Hpumep. Ha obsonneHHOM CKiiote HaGMONANTUCh NBA ONON3HA —
CHayana CMEILEeHHE 110 KpOBJle KopeHHbix nopox (puc. 20, a), B
BIOCTIENCTBMM — OIION3€Hb C OIHOBPEMEHHbBIM 3aXBaTOM KOPEHHBIX
¥ ONOJIZHEBHIX oTNIoXeHu (puc. 20, 6).

CornacHo puc. 204 u dopmynam (23) u (24), sbiuucnsem tg¥’
u C gnsa nonolIBbl NepBOro OXNON3HA.

K . K. N _ .
. Sinote* P, Sinc,+ Py Sinecs

pcos o, + picosa, + py co8oCy
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Puc. 20. @ — cMewenue onOAIRESHIX HAKONACHUU, 6 — cMewenue ¢ 3ax8a-
TOM KOPEHHO20 Maccusa U Oohnoa3veasblx Haxkonaenuli; I1—4 —~ HoMepa

pacueTHbvix Oaokoe;, 3, 6 — peavel COOTBETCTEEHHO OO0 U NOCAE ONOA3-
Hegoll NOOBUNKU

H

H - H. H '
o _Ps Sina, + prsino -(pfcosm1+%cosm2)fg‘fﬂ__’

Q(Zf+Z2)

4 4
rne ¥, C — coGcTBeHHO yron BHYTpeHHEro TpeHMA, I'pafl, ¥ cuerule-
Hue, MIla, 1o moflolIBe ONON3HEBBIX HakomIeHuit; o, pl, pr —
BeC pacueTHbIX OTCeKOB, MH, g ycnoBuH B KOHIEe NOOBHXKH

IEPBOTO OION3HA; pl, p,'— Bec pacuetnbix orcexos, MH, nns
YCIIOBHI B Havyajie TOJBHXXKH TOrO XK€ OMNOJI3HA, oc (%P3 KpY-

TH3HAa TIOJOUIBBI OTCEKOB, rpan; I,, {z — IjMHa NOJOLIBbI OTCEKOR
IS YCIIOBHH B Hauajie MOIBWXKH, M; @ — TOJLIMHA OTCEKa, paB-
Has | M. , ,

Hcronb3ya Haiifienubie 3Havenua g ¥u £, HaxoouM B COOTBET-
crBuM ¢ puc. 20,6 n dopmynamu (23) u (24) senmuunst tg¥u C -

Ly K _. K _, X .
B, Sinoc, + Py Sina, + Dy Smafs uy 2 \ffrimg

t -

plcosa, + p, coscc,

—(p; COS oty + P, COS L4 )Lg P

iy  vag——— P

- / H o Mo H o
T (2t o) M [, sirec, + plisine, + pg sinocs ¢

+ Py Sine, -(p/cosa + plcosoc, ) tg e~ (py cosos +

+ p;'casccq)tg ¢'~C'(1y +24)]

rae %, — cCoOOTBETICTBEHHO yroi BHYTPEHHETO TPeHHs, Fpajl, M Cuell-
. 4 K

nenue, MIla, wia KopeHHbiX NOpol; Py, P, ,Ps, P, — BEC PaCUCTHbIX

orcekoB, MH, mna ycnosuit B KOHIle NOABHXKH BTOPOTO ONOJI3HA,

Py, Py, Ps, P Bec pacuernbix otcexos, MH, ans ycnosuit B Havarne

TIO/IBIKKH TOTO e OMNON3HA P p o — B 30HE 3aXBaTa ONON3HeM
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KOPEHHbIX NOPOM, D' U pl* —B 30HE ONON3ZHEBBIX HAKONMEHHH) |0, ',
o 3,00, — KPYTH3HA MOJOIIBBI PACYETHBIX OTCEKOB, I'pafdl;, 7y,1,, 73,

l,— IUIMHA MOAOILBL]I PACUETHBIX OTCEKOB, M, B Havajle ONON3HEBOM
MOABHAKKH.

4.30. OGpartHple pacyeTnl  yCTOHYMBOCTH CKJIOHOB (YCTYnoB)
e/lecooBpa3Hhl B ClIyyasx, Korfla B pacCMAaTpUBAeMOM padoHe
UMEIOTCA KPYTble H [OCTATOYHO BbLICOKME YCTyNbl B KoMIDIEKCax
nopon, A KOTOpbiX Tpebyerca onpedendts MokKas3aTenyd Mpou-
HOCTH Ha chBur. [lpy stoM B mnopopax, cmarawuyx ycryn, He
AOJKHO HMETBCA MOBEPXHOCTEH 0C/1abneHnsA, HAKIOHEHHBIX B
CTOPOHY NA[I¢HKA NOBEPXHOCTU YCTYNA.

Bbicota TakMx YCTynoB [OJDKHA  MpeBbilaTh NpedesbHYIo
BBICOTY BEPTHKAJIBHOIO 0TKOCA, onipeeNfieMyio 1o GopMyite

2Cc08 ¥
H. ==
90" ¥ (1-8in®) (25)

rne Hgp— NpelenbHas BbICOTA BEPTUKAIBHOIO ycTyna, M; £, ¥, 57 —
COOTBETCTBEHHO cuemienne, Mila, yron _BHYTpEHHEro Tpenns,
rpad, ¥ ydeipHbift (0O6beMHbIA) Bec, MH/m?, mis nopon, cnarao-
LIUX YCTYI.

4.31. Jlna ofparHbIX pacyeToB YCTOMYMBOCTH MCHOJIBIYIOTCA
yCTymnbl, ONU3KHe K npedesbHOMY paBHoBecuio. JlaHHOoMy T1pe6o-
BaHHI0 Haubonee oTBeYaT 0OHAXKEeHHbBIE YCTYIIBI MTPHPOAHOIO IPOUC-
XOXAeH!Ua (3po3noHHbie, abpa3uoHHbIE, OTON3HeBble), BbICOTA U
KpYTH3HA KOTOPBIX HC H3IMECHANTUCH B TCUCHHE OTHOCHTENPHO NPORON-
XUTEJIBHOTO BpeMeHy (He MeHee S ner).

Honyckaerca  ucnons3oBaTey IS pacyeToOB  TakKXe YCTYIbI,
YaCTHUYHO NPUKPHIThIC C MOBEPXHOCTH [AEPHOBBIM [MOKPOBOM HITH
MaJIOMOLHBIMHY OCBINAMU,

OTKOCbl HCKYCCTBEHHOIO I[IPOHCXOXACHHUA B BbIEMKAaxX pa3iidy-
HOTO pojla MOXHO HCHOAb3IOBaTh JIMLIbL JUIA OpPUEHTUPOBOUHDBIX
0OpaTHBIX PacyeToB, TaK KakK oObuHO TpYAHO onNpedeNdTh CTEINCHD
DNKU30CTH TAKHX OTKOCOB K YCIIOBHAM Mpeie/ibHOrO paBHOBECUA.

4.32. PacyerHple 3HaYeHUSA 10oKasaresiey  CONPOTUBJIeHUA ITIOpOL
CABHIY ONpeleNIAITICA 110 pe3ynbraraM oOpaTHBIX pacieTosB, BbIIOI-
HEHHDBIX JYIA TpYIllbl YCTYNOB ¢ OHUHAKOBBIM TeOIOIH4eCKUM CTpoe-
HHEM ¥ OHHOPOIHBIMH TRAPOreOnoryiecKuMu yciiopuamu. lpeanou-
THTEJIbHEE HCIOMb30OBATh Ui PACYETOB HEOOBOAHEHHbIE WM MaJIO
oDBOAHEHHbIE YCTYNbl, TaK KaK HanuuMe MNON3eMHBIX BOO Pe3KO
YCIIOXHAET YCNOBHSA PaBHOBECUA CHIJL.

C uenpio NoNyyeHUs UCXOOHBIX A3HHBIX B PACCMaTpUBAEMOM
PaHOHE BBIOE/ATCA BCE KPYThie M [HOCTATOMHO BbICOKHE YCTYIIb
O[MHAKOBOH CTerneHH OOBOAHEHHOCTH, CJIOXEHHBIE KOMIUIEKCOM
nopoa, M KOTOpbIX TpebyeTCA 0XapaKTepH30Barh MPOYHOCTh Ha

cABUT. Ina kaxporo ycryna onpefensiercs ero Bhicota H U KpyTu3-
Ha of .
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Puc. 21. Cxema ycnoBHoro pacune x

HeHMS ycTyla BbicoToll H Ha HONOII- / S T
HUTEJILHbIE YCTY B! BLICOTOMN Hf U M‘2 / o
Ny
/

BbicOKHE YCTYIILI OJJHOPOAHOrO CTPOEHUS [JONYCKAETCA YCNIOBHO
pa3JlefiATh HAa HECKOJIbKO OTHENbHBIX  YCTYNMoB (C OTCUETOM HX
BBHICOTbI OT BEpXHEero Kpas BbICOKOro ycryna). Hanpumep, B 1oka-
3aHHOM Ha puc. 21 yCTyre BbICOTOH H YCIIOBHO BbldesieHbl ONMON-
HUTeJIbHble YCTYIibl BbICOTOH H, U H,.

[To Benvuinam H ¥ o IJIA BCeX yCTYyNoOB CTPOHTCA rpaduk
3aBUCUMOCTH H = £ (o). IIpy nocTpoeHny 1aKoro rpaduka cie-
[IyeT OpHeHTHpPOBATbHCA HA CpefHeMaKCHMalibHble 3HaueHHS BbICOTbI

NPy OltpelieJIeHHOW KPYTH3HE YCTYNOB (¢ YYeTOM TOT 0, YTO OTHEJIbHbIE
YCTYIIbl He JIOCTHUTIIH NPeieSIbHOTO COCTOAHUA) .

Jina nocnepywouern ob6pabotku MOryr ObiTb  HCMOJIL30BAHDI
TONbKO TaKHe YCTYIbI, IS KOTOPbiX Ha rpadukKe BBIABJICHO 3aKO-
HOMepHOe yMEHbLLIEHUE BBLCOTHI, 110 Mepe BO3PACTAHUA KpYyTHU3HbL
YCTYIOB.

4.33. Onepauyuu 1o obpaboTke pe3ynbraroB oOpaTHBIX pacueToOB
IUIA TPYTINbl YCIYNOB, OTBevariuux tpeboBaHuAM 1. 4.32 nacros-
mux PekoMeHIalmi, ocyieCTBJIAITCA CleAyoiuM obpa3oM.

Ha ogHoM deprexe KaXI0ro U3 yCTYIOB [aHHOW TPYIILI CTPO-
HTICA, KpUBas 3aBUCUMOCTH C =f‘(0f-); roe £ — BeNuYMHA clUeiUleHus,
onpeaesieHHass [JIs PACCMaTpUBAEMOI0 ycTyna 1o rpadpuky puc 23
IPH Pa3HbIX 3a/laHHBIX 3HAUEHHAX YIJ1a BHYTPEHHEro TpeHus nopoy ¥

Cpepnue 3HayeHMs YrJia BHYTPEHHEro TpeHua %pp M CueIUIeHHSA

Puc. 22. I'padpuiu 3aBucumocTH

C=£(¥) mn yerynoe N° 1 —4 ‘ 0

’ 7 70 ! 15
CIIOMECHHBIX XBAIBIHCKUMY I'IlH- J & 47 S
HaMu Yoo



{eo  COOTBETCTBYIOT LIEHTPY 30HBI IIePECEYEHUs KPHBBIX (= (),
NOCTPOEHHBIX JUIA KaXOoro ycryna., B uaeane 3oHa INepeceyeHUs
MOXeET MNpeAcTaBiATh CcoOOM eNUHCTBEHHYID TOYKY, B KOTOPOH
MepeceKarTCa BCe paCCMaTpUBaeMbie K PHBBIE.

Ha puc. 22 nomemes npumep onpenenienuss  Cep M ¥pp 1O
KPHUBBIM 33aBHCUMOCTH L= (), MNOCTPOEHHBIM [UIA YeThIpeX YCTY-
OB aHAJIOMHYHOT'O CTPOSHUA.

S. PETHOHAJIBHBIE METObl OLUEHKH
H NIPOTHO3A YCTOMYHUBOCTH CKJIOHOBR

S.1. OneHka ¥ fIporHo3 yCTOHUMBOCTH CKIIOHOB ITPH PETHOHAJIb-
HbIX MCCIIEOBAHUAX BBIMOJIHAWOTCA I1yTeM COOTBETCTBEHHO HEIO-
CPEOCTBEHHOrO OIpedesieHHA M NPEeACKa3aHUA CTENeHH pasBHTIHA
ONOJI3HEH Ha paccMaTpUBaEMOH TEPPUTOPHH.

B xauecTBe OCHOBHBIX perHOHabHBIX KOJNUYECTBEHHBIX FIOKa-
337eJIed CTeNeHd pa3BUTHA ONOJI3HEN  HCIIOJIb3YHOTCA!

a) Ko3hPHUIHMEHT NOPAKEHHOCTH ONON3HAMHU K, (HA3BIBAEMBIH B

psne paGoT ,,MHTEHCHBHOCTBIO pa3BHUTHS ONOJI3HEH )

f
e £ — CyMMapHas IUIOuiadb aKTUBHBIX (IBHIAIOWIHXCA) H

CTADUIIU3MPOBAHHBIX ONOJI3HEH, KM2, Ha paccMaTpUBaEeMOH »Tep-
PHTOPHHU;,  F — IJIOWAMIb pacCMATPUBAEMOH TEPPUTOPUH, KM™;

6) xKo3bduIKHEHT YaCTOThI OMOJI3HEN

N
— ™ ey ’-
K, 3 (27)
roe N — yucno ononsHed Ha paccmanHBaeMciﬁ TepPUTOPHH, IT.;

F — miouwialib pacCMaTpHBaeMoii TEpPUTOPHH; KM*;
8) K03hPHIHEHT MOPa’KEHHOCTH aKTHBHBIMH ONOJI3HAMH

{

_ Ta

Ke=—F~> (28)
roe f, — MIouaab aKTHBHBIX OIOJI3HEH, KM2, Ha paccMaTpHBAEMOJ
TEPPHTOPHH,  F — miowafb paccMaTpUBaeMOM TEPPHTOPHH, KM ™,

[lokaszaTrene B onpeflelICHHOW Mepe XapaxkTepU3yeT CTeNeHb pacnpo-
CTPaHEHHOCTH OMOJI3HEBBIX CKJIOHOB COBPEMEHHOro (rojsoueHoORO-
rog’ BO3pacra, TaK KakK B DONbIIMHCTBE CAYUYaeB Haxke CTaOUITU3UPO-
BaHHbIE COBPEMEHHbie OIOJI3HEBbIE HAKOIUIEHHWA HaXOOATCA B COC-
TOSIHHK, ONMM3KOM K MpefiesibHOMY PaBHOBECHIO.

5.2. PernoHanbHble oOlLleHKA M MPOTHO3 YCTOMYHBOCTH CKJIOHOB
BLIIIOJIHAKTCA HAa OCHOBE pa3fieNiecHHA U3yyaeMOH TEPpPUTOpHH HA

Al

lCoBQemeHHble reoyioryyecKue Mnpotieccbl  Ha UYepHOMOpCcKOM
nobepexve CCCP. — M.: Hegpa, 1976.
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rpynibl yYacTKOB (30H), oTnMyarwMXCcA MeXny coboit o NpHpos-
HBIM YCJIOBUM (GOPMHUPOBAHHA OMNOJI3HEH, 2 TaK>Ke 110 MHTEHCHB-
HOCTH H XapaKTepy BJIMAHHA UHXECHEPHO-XO3AHMCIBEHHOH JeATe)Ib-
goctu. Ilpu 3TOM B 00fA3aTe/IbHOM IMNOpAIKEe JOJIXKHBI YUYHTHIBATHCA
OCHOBHbIE JIMTOJIOTO-TEHETHYECKHE KOMIUIEKCbI MOpofd, Ccrlaraw-
[HHX CKJIOHbI; WMHTEHCHBHOCTh OCHOBHbIX TIpUPOMAHBIX ONOJI3HE-
obpa3ytowrX MpoueccoB (ocobeHHO 3po3uM W abpa3du); CTelleHb
0DBOJHEHHOCTH ¥ KPYTH3HA CKJIOHOB.

[loxa3zarenu CTCNEHH pPa3BUTHA ONOJI3HEH ONpeleAnICca pajs-
HeNIbHO [UIA KAXKIO0H BbIIENEHHOH TPYMIBI YYacTKOB HJY I'pYIIbI
30H.

5.3. PerdoHanbHy0 OlIEHKY ¥ INPOrHO3 YCTOHYHBOCTH CKJIOHOB
criefiyeT MPOBOAMTbL C YYEeTOM pa3jIHYdH pacCMarpHUBAEMbIX OMOII3-
Heil IO MEXaHHM3MY OIIONIZHEBOIO IPOHECCa M IO reHeTHYeCcKOMY
npusnaky ( cm.m. 1.6 Hactosmmux PexoMeHpaumi, a Takxe IO
pasMepaM  OIIOJI3HEBBIX CMeElieHHH H TiyOHHe 3axpBara CKIiOHa
OITOJI3HSAMH) .

ITp 3TOM OHON3HH Pa3fenAnTICA Mo pasMepaM Ha MaJjibie (0bpeM
no 10000 m?), cpenuue (o6pem 10000 — 100000 m>) kpynHsie
(06beM 100000 m> — 1000000 M) u odens kpynssie (o6beM Gonee
1 miH. M2 1o riyGHHe MOMOLIBLI — HA [IBeé OCHOBHbIE IPAlaLMH: C

ri1y6uHoi 3axBara oo 10 M 1 Gonee 10 M.

Bo MHOTIHX ClyuYasgx I1OJIE3HO PA3JIMUHTh TaKXe OIOJI3HU NOKPOB-
HbiX oOpa3oBaHui (AENIOBHAJIBHBIX, [AEIIIOBHAJIBHO-ONOJI3HEBBIX) H
OMOJI3HH C 3aXBATOM paHee HEeCMECTHBIIMXCA KOPEHHbBIX MOPOA.

5.4. PeruoHanpHas OLEHKA YCTOHUMBOCTH CKJIOHOB BbINOJIHAETCA
[yTeM olipelieleHUA MoKa3atejied CTelleHH Ppa3sBUTHA OROJ3HEH [0
pe3yJIpTaTaM HMHXXeHepHO-IeOJIOrHYeCKOH ChEMKHU B COOTBETCTBUM MO
pe3ysnbTaraM HHXEeHEPHO-TEOJIOTHYECKOR CheMKH B COOTBETICTBMH C
TpeboBaHuAMM I1. 5.1 HacroAwux PexoMeHganuu.

J.5. [lpu pernoHallbBHOM  KOJIMYECTBEHHOM MNPOrHO3¢ YCTOH-
YHBOCTU CKJIOHOB BBIJEIIAIOTCA [IB€ OCHOBHbIE 32[1aUM:

a) npencKasaHue CTENEHH Pa3BHUTHA OMNOJI3HEH U1 TEPPUTOPHH,
re OM0JI3HEBAA CheMKa He BBINOJIHAIIACS;

0) mnpenckasaHue OXHOaeMbIX U3MEHEHMH B CTENeHH pa3BUTHA
OTIONI3HEHR Ha MOCIIeY0IHE NTepHObI BpEMEHH.

I pelieHHA 3THX 33a7a4 NPUMEHAKTCA METO/Abl ONOJI3HEBOTO
IIOTEHIHAaJIa H ar peCCHBHOIO aHaJIH33, BTOpasA 33j/1a4a MOXET peliarh-
CA TaKXe INyTeM aHAIN32 pUTMHYHOCTH ONOJIZHEBBIX IIPOLIECCOB.

YKkazaHHble METOIb! HMEIOT CTATHCTHYECKYI0 OCHOBY. 1103TOMY
PETMOHANbHBIM NPOTHO3 Hejiecoobpa3ed TOJIBKO NPHMEHHUTESIBHO K
ONMONI3HAM MacCOBbIM (MHOTOUYHCJIEHHBIM), LIMPOKO Pa3BUTLIM,
4aCTO NOBTOPAIOLIKMCA Ha JaHHOH TEPpPUTOPHH.
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Meton ononsueBoro noreHuuana

5.6. MeTod ONONI3IHEBOro nmeﬂuuanal 3aKJII0YaeTcss B onpene-

JIEHUW BEPOATHOCTH MPOSBNEHUA OMON3HeHd (W) B 3aBUCUMOCTH OT
BEJIMYUH BEPOATHOCTEH BO3MeHCTBUA (aKTOpoB OIOI3HEODpPa30-
BauA (P, Py, Px,..., P ), npuyeM BenuyHHa BO3ICHCTBUA KaX-
noro d¢axKTopa NPHHAMAETCA HE3aBHCHMOH OT BAMAHHA [APYTHX
$baKTOPOB ONOJI3HEOOPA3OBAHNUA.

[IpuMeHUTENBHO K PperHOHANILHOMY IMPOTrHO3Yy PEKOMEHOAYETCSH
BBIIENIATH CREAYIOLIHE PAKTOPHI OIOJIZHEOOPA3OBAHUA

MOpoiIbl, CHAarawine CKjaoOHbl (JIRTONOTO-FeHETHUYECKHE KOMIl-
JIEKCHI) ;

TUAPOreonoruyecKe yCeioBus;

TeKTOHHYEC CKUe HapYIIEHUHA

CPedHEMHOIOJIETHHE CYMMbI OCaAKOB (rOMOBBIE UJIM 32 Xapak-
TepHbie Ce30HHbBIE MEePUOabI) ;

KPYTH3HA CKJIOHOB;

BO3/ICHCTBHE IPO3UU HIM abpasuu;

aHTPONOTEHHOE BO3JIENCTBYE (BJMAHME Pa3jINUHBIX BUIOB IeA-
TEJIBHOCTH YeTIOBEKA) .

B 3aBHCHUMOCTH OT KOHKPETHbIX PeTHOHAIBHBLIX YCIOBHH COCTaB
dpaKTOpPOB AOJDKEH KOppeKTHpoBarbCcH. EcCnH BO3[ACHCTRHE KAKHX-
MMbo ¢GakTopoB  HJIM OTHOCHTC/IBHO  OJHODPOJHO, WIH clato
POABJISACTCA B HpeHesiaX BCEH paccMaTpHBacMoOH TEPPHTOPHM, ITH
(paKTOpBI He ciieflyeT yUMThIBaTh MpH NPOFrHO3eE.

1A 4yacTHBIX 3afay MOrYT BBOAUTBCHA IOOMNOJIHUTeNbHbIe daKTo-
poi. HanpuMep, BO3MOXHOCTE 00pa3oBaHHA HernyObOKHX ONON3HEH
1EeIECO0OPA3HO MPOTHO3UPOBATHE ¢ YYETOM MOUITHOCTH MOKECBHBIX
CKNTOHOBbIX HAK ONJICHUH.

5.7, Kaxppiii (aktop o0nonsHeoDpa3oBaHus pasfieNsaercs Ha
KJ1acchl, OT/IHYaOLIMecd HHTEHCHBHOCTbIO BO3ENCTBUA HA Pa3BUTUE
OTIONI3HEBbLIX NPOLECCOB.

Yucno KiaccoB ¢GakTopa Mopoibl OObIYHO COOTBETCTBYET HHUCIY
OCHOBHbBIX JIMTONOrO-reHeTHYECKHX KOMIUIEKCOB MNOPOXN, Pa3sBHTbIX
Ha M3yuyaeMOj TeppuTOpuM. Ecnu oBHapyXKUBAEIOTCA JIMTONOrO-TeHe-
THYECKHE KOMIUIEKCHI, [UIA KOTOPBIX CIENEHb PA3BUTUSA OION3HEH
PasiMyacTCA He3HAYMTENBHO, HX CTIeAyeT OOBeMHATH B OJIMH KiiaccC.

Kawxapid 43 gpyrux ¢GakTopoB  eliecoobpa3sHo pasfieniath Ha
TPH-METBIPE KJacca TakKHM  obpa3oM, utoBbl  ClelieHb pa3sBUTUA
ONOJI3HeHd [UIA COCeJHHUX KJIACCOB pasnyyanach He MeHee YeM B
NONTOpa pasa.

Pasnyuusa Mexay KJacCaMH MOTYT XapakKTepu30BaTbCs KayecT-
BEHHO HNM KojiudecTBeHHO.  KonHyeCTBEHHBIMH fOKd3aTeaMU
MOFYT CIHYXUTbh. JJIA TeKTOHHYECKOH HapYIUEHHOCTH — TyCTOTa

ll"yna}c;m K.A,, Kwonruens B.B, Hoctoer I'.I1. Tlpornosuposanue
ontosn3HeBmX 1npoueccos. — M.: Henpa, 1977.
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TeKTOHMYECKHX HapyLUeHUH, A IPO3UU — KOIDPHULUEHT IPO3HOH-
HOH pacujieHeHHOCTH, IA aldpa3uu — cpeaHerooBble BeJTMUUHb]
oObeMa pa3MBIThIX IOpoA, Ha | M Gepera, M rHOPOre0IOrHYECKUX
yCJIOBUH — BOJOOOHIBHOCTh BOJJOHOCHBIX TOPH30HTOB H T.J.

KoHKpeTHbIH HpHMeEp pa3fie/leHHA (QaKToOpoB Ha KJIACChl IIPH-
BelleH B 1a01. 4.

Tadtnuuya 4

dakTop [ Knaccer
1. JInTonoruyecKue KOMIUIEKCh] 1. OxpemHeHHbIe apIrANNNTHL,
Iopoa aneB poOJIHThI, MECYAHHKH

2. Meprend c npociiogaMu Mep-
I'eJIUCThIX aJIeBPOJIMTOR,
apryJIKTOB, MECYaHUKOB

3. Mepreneft c npocnosmMu

1eCYaHUKOB

H3BecTrKoBbie aprHIUTHTLL €

NPOCIOAMH NECYaHUKOB

o

02

. 2=17
7-10
bonee 10)

0-2
2—-10
10—-15
bonee 135

2. MoiuHocTs NOKPOBHBIX
OTNOXEeHM, M

il 2

3. KpyTtuiHa CKIOHOB, rpai

-

b |

o Ul b e

. OT1cyTeTBHe NOO3EMHEIX BO/JI
Cnopaguueckoe pacrpocrpate-

HUE IOAIEMHLIX BOJI

3. [locroaHHbIN IO pH3OHT nop:
IeMHBIX BOJ

4, Tupporeonoruyeckue
YCIIOBUSA

Dod et

3. Jpo3usA KoaddHuHeHT 3p0o3nOHHOH
pacwieHeHHOCTH

5.8 BenuuuHa OIOJNI3HEBOTro NMoTeHuMana W  onpefensiercs Io
dhopmyne

7
w=1-1(1- P (29)

roe /1 — 3Hak npou3BeNEeHUA, /17 — YMCIIO paKTOpOB, AZHCTBYIO-
IUMX Ha JIAHHOM 3JIEMEHTapHOM YYacTKe; P. — BEPOATHOCTb
NPOABJIECHHA ONON3HEN NOJ BO3IEHCTBHEM OJIHOTO U3 m
‘ibaKTopoB (LI,JIH TOro onpedesieHHOro Kjacca 3TOro aKTopa, KO-
TOPbIit HMeeT MeCTO Ha JaHHOM 3/IeMeHTapHOM YH4acTKe).
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IInsa pnocrarouso Gosnbluux mioulagen senuuuHa W Oyner npen-
CTaBJIATh BEJIMYMHY IOPa>XeHHOCTH ONOJI3HAMH Ha TePPUTOPUM, IIe
JAeNCTBYIOT pacCMaTpUBaEMBble daxTopsl” . CnefoBaresibHO,
BeJIHYMHA OMNOJI3HEBOIrO IOTEHUHAJIAa BLIVUMCIIACICA HENOCpPeACTBEHHO
o KapTe OMNOJI3HEBOH ChEMKM M IPUHHMAETCA PaBHOH BelMUUHE
IOP2KEHHOCTH ONON3HAMH I OHOPHBIX YYaCTKOB (TeppHTOpHIl),
HCIIONIB3YEMBIX U1 ONpEeNeNieHUA UCXOIHbIX BEIHUMH BEPOATHOCTEN
NIPUMEFHUTENIBHO KO BCEM  KJjlacCaM  KaXJoro M3 NEeHCTBYIOLIUX
(paxTOpOB.

5.9. Onpepenende BenUYHH BEPOATHOCTER B, [UIA Pas3yiMuHbIX
$aKTopoB cnefyer NpoBOAUTb pa3’fenbHO IJIA KaXJoro H3 Bbife-
JIEHHbIX OCHOBHbBIX KOMIUNIEKCOB MOPOL.

Ha u3yueHHBIX ONOPHBIX Yy4acTKaX (TeppHTOPHUAX), O KOTOPbIM
UMEIOTCA  NiaHHble 0 QaKTopaX OnoN3HeoOpa3’oBaHHA H KOJHYECT-
BeHHbIE MOKAa3aTeNd CTelleHH PacHpOCTpaHEHHOCTH aKTHBHBIX ONON3-
Heit, BBIOENATICA TPYIbl YYaCTKOB C ONpPEHeNiEeHHBIM COYETaAaHHEM
¢aKTOopoB omnon3HeobpazoBaHua (C yueTOM KJlacca KaXporo gax-
TOpa) B IpefesiaX Kax10H Ipynibl.

3ateM Ui KaXIOH rpyniel yyactTkoB no ¢opmyne (26) Bbi-
YHCIAEeTCA 3HaueHHEe OINOJI3HEBOH IMOPAXXEHHOCTH, KOTOpoe Oyner
PaBHO BeENMYHMHE OMNOJI3HEBOTO MNOTEHUMasa CYMMAapHOH IUIOUIANIH
y4acTKOB JaHHOH IPYHIbI.

[TonyueHue 3HaYyeHUA OION3HEBBIX NOTEHUUANOB NPOBEPAETCS Ha
KaueCTBEHHYI [10CTOBEPHOCTb. llpH mnpowux paBHBIX YCJIOBUSX B
30HaX ¢ Oonee HeONaronpUATHBIMHM 1A YCTOWYHBOCTH CKJIOHOB
KJ1accaMH OTHeNIbHOro gpaxKropa ONON3HeoHpa3oBaHMUA [ONXKHBI OT-
MeyaThCA Bonee BBICOKHE 3HAYEHMA ONONI3HEBOro NorteHupana. B
Cllyyae BbIABHBHIErocA HECODIONEHNUA TaKOH 3aK OHOMEPHOCTH [U1A
KaxKoro-inbo ¢axrTopa pe3ynsTarsl NPUMEHHUTEIIPHO K 3TOMY (ax-
TOPY [OJDKHB! CYHTAaThCH HexapakTepHbIMH. llpu 3TOM cCrienyer
MUDO He YyYMTBIBATh MaHHBIN aKTOp NpU AanbHenlleM MPOTHO3e
YCTOMUMBOCTH, THOO NPOBECTH NONONMHHUTEIIBHYI0 NIPOBEPKY Ipel-
CTAaBHUTEJIBHOCTH UCXOOHBIX [JAaHHBIX Ha OCHOBE YBEJIHYEHUA MUCTIA M
JUIONIaiH ONIOPHBIX YYacCTKOB.

Crocobpl JanbHenllero BLIYMCIIEHUA BEPOATHOCTEH HU3JIOXEHBI B
ni. 5.10-5.13 nacroamux PexkoMenpauui.

5.10. JInss Hu3lero xjacca BCeX gJEIKTOPOB, KpOMe KPYTH3HBI
CKJIOHOB, MCXONHAA BEPOATHOCTH «x B NIpenenax TeppuToOpUy

pacipocTpaleHH s JaHHOTO KOMIUIEKCa NOopo. NPUHUMAETCA paBHOM
HYJI0.

L9

Muxpuuckuit 1.0. K BOMPOCY OO0 UCIMONb30BaHUH METONA ONOJI3-
HeBOro mnoreHuvasna. — B ¢O0.: Marepuanbl HayyHO-TEXHHYECKOH
KoHpepeHuun “Pa3paboTka MeToOB IIPOTHO3HOH ONEHKH pa3BUTHA
ONOJI3HEBBIX ABJEHHH B YCIIOBHAX TOPHO-CKNAOYaThIX oONacTeH
anenvidckoro oporeda’” Touwmcu: Meunuepe6a, 1978, ¢. 52-56.
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3ateM BbIABJIAKTICA IUIOWUA/IH, II¢ BCe AeACTBYIOLIME daKTOpSI,
KpoMe KPYTH3HBI CKJIOHOB, NMpEJACTaBJieHbl HU3LIMM Knaccom. Ha
TaKMX IUIOMAdAX BEPOATHOCTh BIMAHHA ONpeldesieHHOro ¢pakropa P
(B HaHHOM Cliyvyae BJIMAHME HHU3LUErO KJIacCa KPYTH3HbI CKJIOHOB)
[IPHHAMAETCA PABHOH BeEJIHYMHE ONOJISHEBOTO NOTeHUMaNa /.

Eciy Ha U3YyYeHHOH TEppUTOpPHHM He ODHAapy>XMTICR 30H, B KOTO-
pbiX (PAaKTOPb! NPENCTaBJIEHbl TONBKO HU3LIMM KJIACCOM, BeJIMUYMHA
U1 HU3IIET0 KJacca KPYTH3HbI CKJIOHOB  33a/1a¢ICA  OpHEHTHpO-
BOYHO, HCXOOA M3 YCIOBHA, YTO Wiy > P > 0,  rne W, —
HauMeHbLlasgs M3 BEJIMUKH  OIIOJI3HEBOro MOTeHLMaJla Ha MJIoIaaAax
pa3BUTHA JAHHOI'O KJIacCa KPYTH3HBI CKJIOHOB.

5.11. Korpa 6ynmer ycraHoBneHa BejuydHa P Uia Kakoro-audo
Kjacca oOmpeneleHHoro ¢akTopa omnon3HeoOpa3oBaHHA (TaKUM
$aKTOpPOM MOXET ABJATHCA HE TOJBKO KPYTH3HA CKJIOHA, HO H
moGoit $haKTop), BEPOATHOCTh APk A KAKOro-mHbo Apyroro
k-ro ¢akTopa MOXHO Haxonuth no popmyne (30). O6azarenbHbIM
yC/IOBHEM IIPpH I3TOM SABJIACICA OJIMHAKOBOE CoOYeTaHWe IOpyrux
dakTOopoB (OMNMpenereHHOro KJjacca) Ha IUIOWA/IAX, 3aHATHIX ¢ax-
TOpaMH 7 H

-

_ I~ W, W, - W,

= T~w,  T1-w, (30)

It

rne W, , /¥, — BeMYMHBI ONOJI3HEBOTO NOTEHLHANIa COOTBETCTBEH-
HO B 30HaX A TOH /72-TO QaKTOPOB NpH OAMHAKOBOM COCTaBe
npyrux ¢akTopoB onosyizHeobpa3zoBaHus.

[Ipumep. HiMewrca nBe 30HBI CO CHEAYIOUIMMH COYE€TaHHUAMH
¢akTOopoB (OykBa Mnu umdpa — HOMep ¢GaKTopa, HHIEKC — HOMEpP
Knaccag B npeeiiax Iiouiazied pa3BUTHA OfHOro KOMIUIEKca NOPOoA .
B nepBoit 3oHe ¢akrtophl Kx,7,,2,,3 3 BO BTOPOH 30HE GaKTOpHI
ny,1,,2,3,. 13BeCTHbI BEeIMYUHA BEPOATHOCTH A I BTOPOro Kiacca
dakropa A (A, =0,2) u BenMUMHBI OMNOJI3HEBBIX NOTEHUUAIIOB
COOTBETCTBEHHO B NEPBOM M BTOpO# 30Hax MW, =071 W,=04.
Bemuuna A, cornacno gopmyne (30) paBHa:

1-0,7 0,7-0,4
£ =02 ————+ - :
1-0,4 1-0,4

= (,6.

5.12. dopmyny (30) momyckaercs HCIONB30BATh U [UJIA HECKOJIb-
KHX coyeranui gaxTOopoB B npenenax Iviouiafei pacnpocTpaHeHUs
k-rou h-ro pakTopoB (c yueToM Knacca) MpH COBIIIONEHHH CIle-
AYIOIHX DONOMHUTENBHBIX TPeOOBAHHUI:

YUHTBIBAXOTCA TONILKO TaKHe 30HBI B Mpelenax Iuiomaneii £ -ro

®  7-To dakTOpa, B KOTOPHIX COYETAHHA APYTHX (PAKTOPOB SABJIA-

FOTCA OLIMHAKOBBIMMU

(c B dopmyrne (30) B3ameH W, u W, ucnonb3ywTcsa NpuBeeHHble
PCIHME) 3HaYeHHMA omONI3HEBOro MOoTEeHLMaa Wfp u W,.”, Bbl-
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HHCIIEHHDbIC [UIA 30H OAMHAKOBOro COYeTaHHA (GaKTOPOB MO Cleaylo-
M dopMynaMm:

m
wP _Z W .
?

v
W' ZWin (32)

ne np

rne W, >, — npuBeeHHbIe 3HAYEHUA OMNOJI3HEBOTrO MOTEHIHANA
COOTBETCTBEHHO A oulaneit pakropa 4 v dakrtopan; Wy, W, —
BEJIMUMHBLI  OITOJI3HEBLIX TMOTEHIMANIOB B 30HAX C OMpeNerieHHbIM
collepxaneM ($aKTOpOB COOTBETCTBEHHO 1A Iuioulalied ¢daxkropa
k wu dakTopa rt; /7 — YACNO 30H C OAWHAKOBBIM COUYETAHHEM
$bakTOpPOB Ha IUIOLIAAH KaXKOOro M3 paccMarpuBaemMbiX (bakToOpoB
k U n.

BoluucrieHde TpUBENEHHBIX 3HAUCHUHM OIOJI3HEBOTO MNOTEHIMANA
MPOHJUTIOCTPHPYEM CNIEAYIOIHM NPUMEPOM.

Ha mnnomafgax pacrpocTpaHeHHs  OJIHOTO KOMIUIEKCa TOpox,
HMEKTCA 30HbI C YKa3aHHbIMU B Tabn. 5 coueTtaHUAMH GaKTOpPOB
(0603HaveHus — T1e xe, YTo ¥ B 1. 5.11). Ilo mpyrum maHHRIM ycTa-
HOBJICHO, YTO BeJMYHHA BEPOATHOCTH BIMAHWA BTOPOro Kiiacca
dakTopa st pasHa A, =0,20.

Tadnuua 5

Homepa | ®akropel Bennyuna onon3HeBoro

30H NnoTeHuuana

l ks, 12, 21, 35 W.{*‘"O,?

2 kJ’ 1-!’ 21’ 32 W2=0,5

3 ks, 15, 25, 35 Ws=08 )
4 N2, 2, 24,335 W;=04 ~

§ nz-, ]. {1 2 19 E-g B W5=0,3 _

6 zs 12, 24, 33 =045

M3 tabnuipr cnenyer, YTO OAMHAaKOBbIe COYeTaHUs (PaxKTOpOB
HMeEITCS B IBYX mapax 30H — N° 1 u 4, 24 5 (4ucrno oAMHAKOBBIX
coyetanuit /m=2). Cpenenus no 3onam N° 3 u 6, rae coueranus ax-
TOPOB HEO[IMHAKOBBbIE, HE MOTYT ObITh MCMONB3OBAHBI [JIst OTIPEMic:
[IEHUA MTpUBENEHHBIX 3HAYEHUH OTOJI3HEBOT O NOTEHIMANa.
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B coorserctBun ¢ ¢opmynamu (31), (32) npuBeleHHbIe 3Ha-
yeHHs ONOJI3HEBOTO NOTEHLHAJIA PABHDI:

w,+mw, 0,7+0,5
W= ———== ~06; W Lot s 04103 435
2 T 2

[To ¢popmyne (30) BepoATHOCTb UL TpeTbero Kiacca dakTopa
K paBHa.

1-06 , 06-02 _ 044 .o

1-035 1-035 0,65

R =0,

5.13. ;s 30H, B KOTOPBIX OKaXYTCA U3BECTHBIMH BEPOATHOCTH
BO3ICUCTBHS BCeX (aKTOpPOB, KPOME OHOIO (¢ -r0), COrnacHo
dopmyne (29), BepoATHOCThL BO3HEHCTBUA 310TO ¢ -TO dakTopa

P. ompe/ensaeIca COOTHOWEHHEM

p = il (33)

rme W — BeJHuMHa ONOJI3HEBOro HOTEHUMaNa JIf JaHHOH 30Hbl;
m - oOuiee uucio aelcTBywoumx dakropos; [/ —3Hak npowus-
BegeHust; A — BepOATHOCTH BO3[ICHCTBUA KaXIOTO H3 OEHCTBYIO-
X GAKTOPOB, KpoMe L -TO.

5.14. ITocse 1Oro0, Kak B cooTBeTCTBHHU ¢ nil. 5.10—5.13 Hacrosn-
wux PexomeHnauuyu oinpefeneHpl HCXOOHbIe BEJIMUMHBI BEpOSAT-
HOCTEH 1A KaXIOro Kjacca BCexX [eNCTBYWIIMX (PaKTOPOB
ONnoJ31e00pa30BaHUA, perdOHabHbli I[POTrHO3 CTeleHH pPa3BHTUA
OMOJI3HEN BbIIOJIHAETCA ¢ UCIosb3oBaHueM dopMyribl (29) c nof-
CTAaHOBKOW B Hee BEpOATHOCTEN BO3[EUCTBUA (PAKTOPOB OIOJI3HE-
0bpa3oBaHuA, COOTBEICTBYIOIIHX CIELUAJIBHO 3aNpOrHO3UpOBaHHLIM
U3MeHEeHUAM WH)KeHEPHO-TeOJIOTHYECKOH OOCTaHOBKM W BO3[EHCI-
BUH Ha CKjoHbi. Ilpy 3tomM HeobxoouMO HMeETs B BHLRY, UTO
METO[JOM  ONOJI3BHEBOrO INOTEHUMANIA MOXXHO  OLEHUTb  TOJIBKO
TaKHe WU3MEHEHUsA YCHOBMH MM BO3MEHCIBUHN, KOTOpbie NMPHBOOAT
K U3MEHEHHI0 KJlacca OHOHOTO HJIH HECKOJIBKHX (pakToOpoB ONOJI3-
HeoOpa3oBaHuA.

NamenunBocts ¢axropon onon3ueobpazoBanna BO BpeMEHH
ODBIYHO NpPOABNAETCA /IJIA BEMMUYMH aTMOCHEPHBIX OCAIKOB M MH-
TEHCUBHOCTH abpasuu (B CBA3M C KONeOaHHAMM BETPOBOIO peXUMa)
H Ha BopoXpaHWIMUIAX, 110 Mepe PopMHpOBaHUa DeperoBoH oTMe-
JIN, 3 TakXe [AJ1A BIUAHRUA HHXEHEPHO-XO3AHCTBEHHOU [eATEJIbHO-
CTH. HcxonHeie BesuMHbl 0C3JIKOB M MHTEHCUBHOCTH abpa3uH Ha
OllpefieneHHbie MOC/IeAYyI0UIHe TO/lbl MOXHO NPOrHO3UpoOBaTh IO Ma-
I€pHanaM mnpemuecTBYIOMMX MHOIOJIETHUX HaOnMoOeHHH. AHTpO-
lIOTeHHbIe BO3AECHCTBUA [POrHO3ZUPYHTCA NPUMEHHTIEIBHO K BHIaM
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H YYaCTKaM NPOEKTHPYEMOIO XO3AHCTBEHHOre OCBOCHHA TEppU-
TOPHH.

BenuuMHbl ONOJI3HEBOro NOTeHUMana, onpefesieHHble o popMy-
ne (29), 6ydyT cCOOTBETCTBOBATh MNPOTHO3HBIM 3HAYECHHAM [1Opa-
XKEHHOCTY aKTHBHBIMK ONOJIZHAMH.

>.15. Ha teppuropuax, rae onoji3HeBass CheMKa paHee He BhITOI-
HANACh, I PETUOHAJIBHOTO IMPOrHO3a YCTOHUMMBOCTH CKJIOHOB B
ipenenax IMiIowaged paclpoCTpaHeHHA KaxXaoro OCHOBHOTO JIMTO-
JIOTO-TEHETHUYECKOIO KOMIUIEKCa Iopo) BBIOEIATICA 30HBI C ONpe-
HeNeHHbIM CcoUYeTaHHeM (aKTOpOB onon3HeoBpa3zoBaHUA. 3aTeM
I KaKAoH 30HBI 1Mo dopmyne (29) onpenenserca BeJUYKHA
ONOMI3HEBOTO IMOTCHUMANA, KOTOpPaR COOTBETCTBYET OXHOaeMOH
BEITHYUHE MTOPAXKEHHOCTH JaHHOU 30HLI aKTUBHBIMH OIONI3HAMMU.

Merton perpecCHOHHOIG aHaM3a

5.16. Meroj perpeGCHOHHOro aHanu3a OCHOBAH Ha OMNpeleNeHHH
CTATHYECKHX 3aBHCHMOCTEl KaKoro-nubo mokasarensa  ([IpHMEHH-
TENbHO K PErMOHAJIBHOMY IMPOrHO3y oOmoa3Hed — Ko3dpuiueHToB
NOpaKeHHOCTH OIOCA3HAMM, YaCTOTbl OHNOJI3HEH H MOPAaXEHHOCTH
AKTUBHbBIMU OINOJI3HAMH OT KOJNMUYSCTBEHHBIX XApaKTEPUCTUK BO3-
HeHCTBHA ¢axKTopos  ONoN3HeoDpa3sOBaHUS M MONYYEHHS  TaK
Ha3bIBa€MbIX CTOXaCTHYeCKUX ( perHeCCHOHHBIX) YpPaBHEHMH Nep-
BO# creneHy Hu Bosiee BhICOKHX cTeneHel (0DbIYHO HE BBILIE BTOPOH
CTeMeHH) ~. FTOT MeTON NPUMEHHMM [UIf MPOrHo3a CTelleHU Pa3Bu-
THS ONON3HEH MPH OXXUIAEMbIX HM3MeHEHHUSAX WHTEHCHBHOCTH (paKTo-
poB omnon3HeoOpa3zoBaHusa, a TaKXe ANA MPOTrHOIMPOBAHUA Mopa-
KEHHOCTY ONON3HAMHM Ha TeppUTOpUAX, Ille paHee OIOoJ3HeBaA
CbeMKa He BbINOJNHANACh (NMPU HAJTMYAH aHAJoOrdd ¢ NPUPOSHOM
00CcTaHOBKOH, A KOTOPOH MNOJIyYeHbl CTOXacTUYECKHE YpaBHeE-
HHA) .

5.17. Meton perpecCHOHHOTO aHanuy3a saABnsercA Gonee cosep-
HeHHbIM MO CpaBHEHHI0 C METOAOM OION3HEBOro IMOTEeHUHana U
He TpebyeT OTHOCHUTEeNIBHO rpy0oro pasfesieHds KaXaoro (paxro-
pa Ha Kknaccel. OgHaKO MeTo[ pPerpecCHOHHOrO aHajaW3a BeCbMa
TpYAOEMOK U TpeOyeT CJIOXKHOH MaTreMaTHuyecKon 00palorky,
KaK [paBHJIO, BbBINOJIHAEMOH C HCHONbL30BAaHUEM 3JJIEKTPOHHO-
BbIUMCITUTENLHBIX MAUIUH.

Meron aHanH3a pUTMHYHOCTH OTI0JI3HEBOTO Npoliecca

2.18. PaccMarpuBaeMblit MeTOl OCHOBaH Ha BBIABJICHHH HEPHO-
JAHYHOCTH AaKTHBHU3aUHH ONOJIBHEBOrO Npouecca U €e CBA3N ¢ puT™Ma-

mlnleg -—

1K2M&EOB HU.C. Hakonneune u o6paborka  HHpopMauyu mMpu uH-
YKeHEpHO-Te0JIOrHYeCKUX uccnenoBainax. — M.: Henpa, 1972.

YerbipkuH EM. Craructuyeckune Mertofpl MPOrHO3HPOBAHMA. —
M.: Cratucruka, 1977.
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MH COJIHEYHOH  aKTHBHOCTH, BbINaICHHEM OC3JKOB M APYrHMH
METEOPOJIOTHUYECKHMH NapaMeTpaMH.

OBOBIYHO TPOC/IEXKUBAECTCA OOCTATOUYHO YeTKas CBA3b KOJIHYECT-
Ba ONOJI3HEN C COJIHEYHOH aKTUBHOCTBIO M MeHee TEeCHadA CBA3b —
¢ aTMOChEPHBIMH OCagKaMH.

JU1A HCIONb30BaHUA MeToHa HeoOXOAMMbI NpefCTaBUTesIbHbIE H
NPOMOIKUTENIbHBIE PAJIbI HaONOOEHUA 33 ONOJIZHAMH H AOCTAaTOYHO
CJIOKHBIH aHAJIM3 C BbIARIIEHHEM KOPPEJIALMOHHbIX b yHK UM 110 cre-
HMAaJIbHBIM IIPOrpaMMaM .

5.19 .BuisiBsieHHBIE KOPPENAUHOHHDbIE QYHKIMH MO3BONAIOT OPHEH-
THPOBOYHO IPOTHO3UPOBATH HA HOCJEAYIOLIHE roapl 0Ollee WMCNO
OMOJI3HEeH M HX IUIOINE[b M BBIABJIATL BpeMA OXUAaeMON IOBbI-
LLIEHHOH OIIOJI3HEBOH aKTHBHOCTH V151 U3YYEHUSA pErHOHa.

Hcnons3oBaHue JaHHOIO MeTO[a aHanM3a PUTMHYHOCTH OIIOJI3-
HEeBOrO IIpolecca  3aTpydHAETCA OTCYTCIBHEM B OOJIBIIMHCTIBE
cliyyaeB AOCTATOYHO IPEACTABHUTEIIbHBIX PALOB HADIOAEHHUN H CNOX-
HOCTbI0 HEOOXOMMON 0OpabOTKH UCXO[HBIX [AHHBIX.

IM&HB B.B. 3akoHOMepHOCTH OIOJI3HEBOTr0 fIpolecca Ha
EBponeiickon Tepputopun CCCP u ero persoHanbHbIf MPOrHo3. —
M.: Henpa, 1980.

llexo A.M. O uuMK/IMYHOCTH TNPOABIIEHHA OIOJI3HEBBIX NPOLECCOB
Ha ceBepo-3anagHoM nobepexse UepHoro mopsa. — B ¢6.: I1poOne-
MBI M MeToapl WHXKEHEPHO-TEOJIOrHYECKHX HccrefloBaHHi. Tpynpl

BCET'MHTEO, Bbm. 76—M.: 1974,
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Ipuaowenue 1

OnpeneiteHre KPHTHYIECKHX [TapaMeTpPOB
OJifg yCeTYNoB (OTKOCOB) OAHOPOOHOTO CTPOEHUH
H NPAMOJIMHEeHHOTO npod i

JLjis yCTYIIOB M OTKOCOB OOHOPOAHOIO CTpOeHUA (T.e. CIIOXHBIX
OJIHOPOJIHBIX TOJILIEN MOPOMd, HE UMELIEH IoBepxXHocTen ocnabre-
HHUA) ONpeaensanTCs:

IpH [IpelleAbHOM MO CTeNeHU YCTOHYHBOCTH COCTOAHHM YCTYIHA
(0TKOCa) — KPUTHYECKHE BEJIHYUHDI €r0 KPYTHU3HbI U BBICOTHI;

Npyd HeNpeUenbHOM N0 CTENEHH YCTOHMYUBOCTH COCTOAHUM YCTY-
na (0TKOCa) — TaKHe KPUTHUECKHME 3HAUeHUs Yy CUETIEHMA (yp W
yIila BHyTPEHHEro TpeHus ¥y, MIA Cnarawux ero nopon, Npu
KOTOPbIX YCTYN (OTKOC) OCTHraeT MNpeesibHOFO COCTOAHUA.

JLisg yCTynoB M OTKOCOB, HaXOMNsLUIUXCA B MPeOebHOM COCTOSA-
HHH, B 3aBUCHMOCTH OT yaensHoro (o6neMHOro) Beca, CLEIUIEHHA
H Yyrjia BHYTpeHHEro TpeHUA NOPOR, CllaraloiiiiX rpyHTOBbIH MacCCHB,
OINpeaeiAoTCA nubo kpuruueckas  (npefiefibHAR) BBICOTA
H., ycTyma (OTKOCA) TpH 3aJaHHOW BeJIMYMHE €ro KPyTH3HbI, MO0
KpHTHYeCKas KpyTH3Ha yCcTyna (OTKoOca) C MCHONb30BaHUEM [pa-
duxa A.M. Hemuna . Ilpu aToM npunumMaercd, 4ro

Hep = H' == (33)
roe Mxp — KpUTHYECKaA BbicoTa yCTyma, M; H'— BeapasmepHas
BeTHuMHa, ornperdenseMana o rpaguxy A.M. Hemuna (puc.23) B
3aBUCMMOCTH OT 33[{aHHOW KPYTH3Hbl OTKOCAZ f3 W BENMYMHBI yrna
BHYTpeHHEro TpeHus ¥ A nopofbl, cnaratoiliedl FPYHTOBBINR Mac-
CHUB C,  — coorBercTBeHHO cuermnenue, MIla, ¥ ynentHbii
(o6bemubiil) Bec, MH/M?, nns mopomsl, cinaramien TPYHTOBBIN
MacCHB.

lpumep 1. Paccunrats kputHYecKyw Bricaty ycryna Hep nipn
ero kpyTiaue /3 =38%, €= 0,015 MIla, #=29°: 2=0.018 MH|pm>.

[To rpapuxy puc. 23 HaxomuM, uro BenuuuHa H npu $=29 u
=38 pasna 22,2. Orciona no dopmyne (33) ennuusa

=y L _ 0,015 _
an H 5 22,2 0.078 - 18m.
lIpumep. 2. OnpenennTs KPHTHYECKYIO KPYTH3HY YCTYIa /Oxp IPH
ero Boicote =23 m; C =0,09 MIla; ¥ =15 ¥=0,0195 MH/m>.
[To popmyne (33) npu H=H,, PaCCUMTRIBAEM BEIIHUHHY

H = C =008 " 7,0.

1 Hemun AM.  YcToiuMBOCTB OTKPBITBIX FOpHbIX BhIpaBoTOK H
oTBasioB. — M.; Henpa, 1973.

70



65
o0 - 1 :
B3
55 | 530
4
!

. T
R
W T

.Z iy M%%%

a

3 25

o)

/)

) @ %
w——— 5%

5 0 15 0 25 X 35 W ¢°

Puc. 23. Tpadux AM. JleMuna pgng npepelibHBIX YCTYNOB
OIIHOPOAHOTO CTPOEHHA U NpAMOIIHHeRHOI'O NnpoduIA

[To puc. 23 onpepensaem, uro npp H'=70 1 ¥=15"Bennuuna

=f3, cocraBut 50°,

Hna Henpenensusix  yctynos (oTkocoB) BhicoToit H M KpPyTH3-
HOH /3 KpUTHYeCKHe 3HAYEHMA CLEIUIeHHA Cxp M yIila BHYTPEHHEIro
TPeHus ¥, orpenenaAnICA ClleayoWMM o6pa3oMm:

1) crpourcs rpagux (puc. 24), Ha KOTOPOM OTKJIA/ILIBAIOTCSA MO
OCH abcuuce 3naveHus TaHreHca yrjia BHyTpeHHero Tpenus tg@,no
OCH OpauHar — Benuuunbl cuertenus C. Ha rpaduke HaxomuIca ToY-
a4 A, ma xotopoit C=C,u ¥=, — BEMUMHBI COOTBETCTBEH-
O CuemneHMA W yrna BHYTPeHHEro TpeHMA MOPOMbI, Ciarajoiuet

I‘ o
pYHTOB“bIH MaccuB. Havajio koopaunar (rouxka O) coepuHsercs
¢ TOYKoi A,
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Puc. 24. TIpadux pgng onpe-
[EACHAS KPUTHYECKHX BeJIMUBH
y cuelleHHs W TaHreHca yrna
BHYTpeHHEro TpeHusi

1
43 tgy

tpsg,p

2) Ha TOM Xe PHCYHKE CIpOHTCSA rpa(pmc?mpﬂmonuneﬁnoﬁ
3aBucumocty (= £(1g¥),oTpaxcaiomuit u3MeHEHHA (B COOTBETCTBHH C
puc. 23) BeIHYUH & Npyd pas3HbIX 3HaYeHUAX ¢ 1A npenens-
HOro YyCTyma, BbICOTda H KPYTH3HA KOTOpPOro T€Xe, 4T0O H Yy pac-
CMaTpuBaeMoOra yCTyna,

3) senmumnbl Lou F, NPHHUMAOTCA GOOTBETCTBYIOIIMMH KOOP-
[MHATaM TOUKH nepeceveHus rpabpuxa 4p c nunuei OA.

{Tpumep. 3. Haiitu Cyp 1 ¥, s yctyna Beicotod  H=20Mu
KpyTH3HOH f3=40° , ClOXEeHHOro MOPOMIOoi, HMEoIEH CuellTeHue
Cy = 0,09 MIla, yron BHyTpensero TpeHus €,=159 u ynensHblit
(o6bemuniit) Bec 2=0,0195 MH/M>.

BoHIONHAEM ClieyIOIHEe ONepaln:

1) Ha rpaduxe (cM. puc. 24) HaxomuM T0uKyA, nna xotopoit L=
= Cy=009Mllau tg¥=1¢%, = tg15°= 0,27,

2) no rpaduxy A.M. Idemuna (puc. 23) ctpoum rpacduk C=(%g ¢)
IUIA NpefeIbHOro yCcryna BRICOTOR 20 MU KpyTU3HOM 40°,

s nepsBo#t To4kKM (T. @ ) npu 3a0aHHOM 3HAYEHUH  CLEMl-
nedus (y =0,09 MIla BbrudcnseM cornacHo ¢opmyne (33), Benu-

HHHY H{__pr?_ _ 23-0,195 = 50
- C o0 T
o

Mo puc. 23 mna H' =50 u f3=40° Bermuuuna ¥= % =8"; cne-
nosatejisHo, 19 ¥,=0,14.

3areM A cnenymolled ToYkH (1. P ) 3anaeM BenMuHHy $= ‘.g=15°
(anauenue 19 %, =0,27). o puc. 23 mis %,=15° uB=40° pennuuna
H'=7,0.Orciona cornacHo ¢opmyne (33) 3HayeHMe Cy= Hp 3

23 +.0,0195 H’
z —————— = (0,064 MIIa:

7,0

3) Coepuuasa ToukH d W p, nonywum rpadux O'=¢(tg¥) wis ycry-

na ¢ Hep =23 Mmu 3 =400. Touka € Ha nepeceveruu Trpadukac

- P
munneii OA  cootBeTeTBYyeT KpHTHYecKkuM 3navenuam () =0,73

MITa;t3%,,=0,22u ¥ =12,40 (cm. puc. 24). P
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[Ipunoxenue 2

Onpenenenne WHPHHBE IPH3IMBI OOpyLHIEHHA

CkinoH (ycryn) BbicOTOH H =25 M cNoxXeH nNopofamMu, U8 KOTO-
phIX BEJIWYMHA CLEILICHUS ¢ = 0,05 Mlla, yron BHYTDEHHErO TPeHHA
¢=20% ynuensHbii (0ObeMHbII) Bec ¢=0,02 MH/m”.

TpeGyercs onpedenuTh HIMPUHY NPHU3MBbI OOpylLIEHUA d 1A [aH-
HOTO CKJIOHA TpH ero KpHTHYECKOH KPYyTU3HE.

BoinoaHAEM Clle[lyI0LLHe Ol PalyH:

1) mo dpopmyne (1) HaxoauM MIyOHHY TpewivHbl OTpPbIBa

2) Haxo4uM OTHOLUEHHE 0 _
HHgo = ""72;‘51“5"“ = 3,9
3) nmo rpaduky puc. 1, onpefensaem, 4ro 1pu ¥=20 4 BenuuuHe
HIH,;3,5 oTHOLLIEHHE a///m cocraButr 0,6;
4) no senuuune &/ Hyp=0,6 HaxoauM LIMPHHY  NpH3MBI OOpY-

LICHKRA a =0:6'H90 :036'7r15 :4!29 M,
IIpunoxcenue 3

PacueT yCTOHYHNBOCTH CKJIOHA
B CeCMHYEeCKH aKTHBHOM panoOHe

CKJIOH CIIOXEH OMON3HEBbIMH HAKOIUIEHHAMH, X NMofoilBa (Jiu-
HUA aexp CM. puC.25) ABNAETCA MOBEPXHOCTbIO OcCnabrneHund, 1o Ko-
TOpOi BeJIMUMHA yIJla BHYTPEHHEro TpeHus cocraBnfer ¥=18(tg -
=0,325), a cuennenne pasHo C = 0,06 MIla. [lomctunawume Ko-
PeHHbIE MMOPOOBI MMEKT 3HAUNUTENbHO OoJiee BHICOKYI0 IPOYHOCTH
Ha C[IBHI, B CBA3M C YeM pacyeT BBIMOJIHAETCA NMPUMEHUTENIBHO K
KOHCEKBEHTHOMY OIOJI3HIO cIBUra (CMelieHHe Mo MOMOILUBE 010J13-
HEBbIX HaKOIUIEHHH). B onosi3sHeBbIX HaKOIUIEHMAX, UMeeTcsa  De3-
HAIIOpHbIA BOJJOHOCHBIH FOPHU3OHT;3€PKasIo ropu3oHTa (JIMHUA mn Ha
PHC. 25) HakJIOHEHO K TOPM3OHTY Mof yrioMm f3=22Y, nofouiBa ro-
PU30OHTA HAXOAMTCA Ha OONBLIKMX IJIyOMHAX HMXKe IOOLUBBI OHOJI3-
HEBBIX HAKOIUJIEHUH. YOelibHbId (0OBbeMHBINI) BecC OMoJ3HeBbIX Ha-
KoluieHu# cocrarnsier @ =0,02 MH/M> kak B npenenax BogoHOC-

HOTO TOpH30HT4, TaK M BbillI€é YpPOBHA mnoja3eMHbIX Bod. CKIIOH
HaXOOUTCA B paNioHe ¢ ceiCMHUYHOCTBI0 7 BasnoB.

u PazbuBaeM MaccHB OMOMI3HEBBIX HAKOMIIEHHIl HA YeThipe OTCEKd
N*1-4, otnnvatowmxcs no kpyTn3te HakjoHa (o, )  cBoeii Mo-
AowBbl (CM. puc. 25). nd KaxOgoro orceka onpejesgeM IUoLab
CCHCHMA V' mtowans oOBOAHEHHOR YaCTH - M JUIMHY NMONOWBL 7
(¢M. 13651, 6). Bbiumciisiem nonHblit Bec OTCEKa p=) 2 1m HBec

OTCeKa ¢ yuyeTOM IMAPOCTATHYECKOTO B3BELUNBAHUA P = P.~Fp @ M
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G, Puc. 25. Cxema K pacuety ycroii-
60 YABOCTH

v/
40
JJ
20

Tadbnnuab

Homep | o¢; , | ¥y | Pis |9y | Pis lotein o e oo
OTcexaj[rpanl 2 [MH ] M ‘ ]ﬂ Smd-JR casm‘-[t‘_.,m

1 60 150 3.00 - 3,06 2,66 1,50 36
2 45 356 7,00 75 6,25 442 442 29
3 1S 400 8,00 170 6,30 1,63 6,10 20
4 ~-20 150 3,00 35 265 =091 249 17

e . e RN e PP R el E— ol s Tl — ey, — L - e pp— i Ay,

L |
1 g — [~ - - —— T —

2 15 23 0,390 0,922 0,11 0,26

3 170 -1 -0,122 0,991 ~0,08 0,63

4 35 42 0,671 0,743 0,09 0,10
Cymma 0,12 1,01

(rme 2% = 0,01 MH/M> — ynensumii Bec BOMBI), a TAKKe Be-

AMuMHbl casuratomx ( P;Sirnec;) p HOpManbHbIX YCHITHIA { P, cOS a});
cO31aBaeMbIX 10 NOoHOoUIBE OTCEKa BECOM BbILIE3ANECTIHOIINX
IOpPOA.

Tak Kak OIl0JI3HEBbIE HAKOIUICHHA [MONAHA}0T B CAMYIG BEpPX-
HIOI0 YaCTh BOJOHOCHOrO TIOPU3OHTA, NMPUHUMAEM, 4YTO I BCeX
OOBOMHEHHBIX OTCEKOB YKIOH paBHOMAEHCTBYIOUlEH PUIbTpauMOH-
HOTO [aBJIEHUA paBeH YKJIOHY 3epKaja ropu3oHTa (T.e. Noj| YrjioM
B, = 3=22°), a BeAMUMHA THIDABIHYECKOrO I'PA[HEHTA PaBHA:
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TaGtnuua 8

orowa ] ﬁf{'] it Fw di’]m “"[Pf’"s"”“f pym cos
1 3,00 60 0,87 0,50 0,07 004 B
) 7,00 45 0,71 0,71 0,12 0,12
3 8,00 15 0,26 0,97 0,05 0,19
4 3,00 -20  -034 0,94 ~0,03 0,07

— A FEpp— p—— A A E—

CymMmma 0,21 0,42

I; = sin 8 = 0,384. B coorBerctBHH ¢ dopmynamu (6) u (9)
HAXOLUM (cM.Tabn. 7) miA Kaxnporo obBOIHEHHOro oTceka
HopMmalibHyww  ( P t”v ) M TaHreHUUAJIbHYIO (ij) COCTaBJIfAI0-
e GHIBTPALMOHHOTIO AaBJIeHUus, rae @Y = dg w; 1, 8in( 3. ~ o)
i 1 P=gpew, [, cos(f;=oc; m.

CelicMMyecKHe CHIIbI (CM. Tabn. 8) BbIYMCIISIEM B COOTBETCTBHH C
dbopmynoit (9). Tlpu 3ToM Bec orcekoB  p; onpemenserca Oe3
yueTa FrMAPOCTATHUYECKOrO B3BELINBAHUA, a KOIPDHUUMEHT CEHCMUU-
HOCTH /. [UlA pacueTHOH CEMCMHUYHOCTH 7 OanioB 1o 1abn. 2 pa-
BeH 0,025.

KoadduipmeHT ycromyuBocrd K, B COOTBETCTBHMH C HOPMyIIOit
(9) Bynet paBen:

E[p/cosoy + Z! - p.msino;JtgP + ECL+ Zp; sine”
Zp.8ir w‘._.’; Zp +Zp.mcosa,

_ (14,51+ 0,12~ 0,21)0,325 + 0,06 - 102 + 0,91
) 8,65 + 1,01+ 0,42

= 1,16,

Ipunoxenue 4

OueHka YyCTOHYHBOCTH OTKOCA
rpauueckKMM MeTOAOM MHOTI'OYI'OJIBHHKA CHJI

Ouexka ycTOHYMBOCTH MfTOﬂOM MHOFOYToOJIbHUKA CHJI, Ipensio-
KeHHpiM I''M. lllaxyHsBueM", BHIIONHSAETCA B chaedywLieM Nopsas-
Ke.

. BbiuepunBaerca npodusib OLEHNBAEMOTO OTKOCa M onpefie-
JIAETCA MOBepXHOCTh CMEUIEHHS C YYeTOM I'€OJIONHUECKHUX YCIIOBUH.

s e

ey,

M‘M Xene3snopopoxHeii nyrs. I'n. 3. — M.: TpaHc-
opt, 1969,
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Puc. 26. Cxema rpapHuYecKHX IOCTPOEHHH MO METORY MHOTOYIONBHHKA
CHN

MaccuB, pacnofIO)KeHHBIH BbIlIe TOBEPXHOCTH CKOJIbXKEHUA, pa3-
OHBaeTCs BepTHKaJbHbBIMU JIMHHAMM Ha pAN OTCEKOB. BenwuwHa H
KOJIMYECTBO OTCEKOB nNOABUparICs B COOTBETCTBHH C FeQJIOTH-
YeCKUM CTpOocHHEeM, MOPPOIOTHEH CKIIOH H (POPMOH TOBEPXHOCTH
cMellleHuss. B ripefenax KaXgoro OTcCeKd IMOBEPXHOCTh CKOJIbXKe-
HUSL TPUHHMaeTCA INIOCKoi (puc. 20).

2. Ha mo0oil BbIAENEHHBIH OIMMCAHHBIM BbIUIE OOpPa3zoM OTCEK
(nanpumep, Ha orcex N° 2, cM. puc. 26) HelicTBYIOT TAaHFeHIMAJILHAS
T, ¥ HopMaiibHasAg N, COCTaBJIAKIIHE CUNBI )y ~— Beca MPU3MBI M1O-
poibl B 0ObeMe OTCEKA, a TAKXKe CHIIbI £, U £, CO CTOPOHEL CO-
CEAHUX OTCEKOB; IO MOBEPXHOCTH BO3MOXHOIO CMelleHus oTce-
Ka OEHCTBYIOT peaKIiHd CO CTOpPOHLI 3TOH NOBEPXHOCTU, PaBHBIE
CHIaM CUENeHusn Cp 1, nTpeHus lg¥,R,, ¥ HOpPMaNIbHaA peakK-
udad R,. PaBHoAeUCTBYOL{aA CUJIbI TPEHHA U HOPMAJIBHOH peak-
MK TIOBEpXHOCTH Gyner pasHa. 8,= V1 +#g ¢, , a yroi ee HaKJo-
Ha K HOpMaJiy NMOBEPXHOCTH CMELEHHA coCcTaBuT yron %,.  Cu-
JITaMHM, CABMTAKIKMH MAaCCHB IO TNOBEPXHOCTH ONON3aHKUA, OynyT
TaHr€HUHAJIbHbIE  COCTaBnAwwne T, cun & ,eCiH OHH Hanpas-
JIeHbl B CTOPOHY BO3MOQXHOIO CMeEUieHHsl MaccuBa. Bee ocransHblie
CHJIbI ABNAKTICA CHIIAMH, HIIM HeloCpe[CTBEeHHO He BIUAKIMMY Ha
yCTOHUMBOCTb (CHJia A, ), WIIM COMPOTUBIAKNLIMMUCA BO3MONHOMY
CMELLEHHIO.

[log xo3pPHIHEHTOM YCTOHYMBOCTH NOHUMAIOT OTHOLIEHUE BCEX
TaHreHUMAIbHBIX CHIT Iyg , CONMPOTUBAAIOUIMXCS CMELLIEHUIO, KO BCEM
TaHT€HIIHAJIBHBIM CHNAM [, , CTPEMALIUMCA BBI3BATH CMEUIEHHUE.
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Jing 1Ooro 4rodbl BeCb MacCUB HMelN K03dPUIMEHT YCTONYMBOCTH
K,HeobXoaMMO, YTOOBI JIA KaXKAOro OTCEKA BBINOJIHAJIOCH YCIIOBME

Tyﬁ - HTE«:AB‘:O.

3. llpu cocraBiienun ycnoBHii paBHOBECHSA BMECTO TAHT€HIMAJIb-
HOH COCTAaBJIAIOUWIEH /; cHIIbl @; IPUHUMAeM BeJIMUMHY AT, , eCIIM CHJIa

7 crpeMuTCs CABUHYTb MaccuB (otceku N° I, 2, 4), u He MeHsel
3HaYE€HHA CHJIbI T, , €CJIH OHA CONPOTHBIISAETCSH CMELUEHUI0 (OTCeK
Ne3).

CnoxHo omnpejgenenne HanpapieHus cun £, Haubornee npocrbim
ABJIAETCA [OOIIylLIeHWe, YTO CHJIbI £ HanpaBlIEHBI TOPU3OHTAJIBHO.
MOXHO TpUHATH YTOJI HAKJIOHA K TOPU3OHTY CUIl E, PaBHBIM YI}y
HAKJIOHA TOBEPXHOCTH BO3MOXHOTO CMEIIEHHA B OTCEKE, B KOTOPOM
HaXOJUTCA LEHTP TAXKECIH BCETro MacCHUBaA.

Ecny u3BeCcTHO HamnpaBjieHHe peaKUMM JI0LJIe PXXUBAOUIETO COOPY-
KEHMA, TO HAKJIOH K TOPU30HTY HalnpaBleHUH cuit £  cienyer
OpaTh paBHbLIM HAaKJIOHY peaKLHU COOPYXKEHUS.

4. IIns KaXxporo orceKka BeJIMYMHA W HarpaBieHue cuit N,T.,C;,1; o
£, u3sectHpl. [Ipy 3TOM cuna £;_, 3BECTHA B Pe3yJbrare peLeHHA
3ajaud Ui TIpe/ibIyLero oTceKa, €eciidi MMETh B BHAY, UTO B Iiep-
BOM oTceke cwia £ ;_4 -orcyrcrByeT. Bemuuunbl cun E; u  S;,
3a/laHHble  CBOMMM HaINpaBJIEHUAMH, ABJIAIOTCA HEU3IBECTHBIMH H
HaXOOATCA B pe3yJibTaTe HOCTPOEHUA IS KaXKAOTO OTCEKa MHOFOQ-
yroJyibHUKa CHJI. 3ajiaua olpelelIEHHA OMOJI3HEBOrO MaBJIEHHA B OC-
HOBAaHMM CKJIOHA IIpH 33aHHOM KO3 dHuMeHTe YCTONYMBOCTH pe-
l1aeTCA [UIA KaXIOro OTceKa [OCJiefoBaTeJIbHbIM MOCTpPoeHHeM

MHOT'OYTOJIBHUKOB CHJI, aHaJOI'HUYHBIX MOKa3aHHBIM Ha puc. 26.

Cuinel E;_ 4 ABNANTCA OOLMMH CTOPOHAMH MHOTOYJIBHUKOB 1)1
JIAHHOT'O OTCEKa U NPEeJIbIyLIEro, ¥ NpH Nepexoe OT OJIHOTO OTCeka

K IPYIrOMY CliefiyeT JIM1b MEHATH HaTlpaBlieHne CHibl £;. ¢ , ABJIAIOLIEH-
Ci peakiuMel NAaHHOIO OTCEKA HA TpedbiAyliHi, Ha obpartHoe, Tak

KaK B 3TOM cjiy4ae cwia ;.4 nepepgaerca OT NpedblgylIero orce-
Ka Ha gaHHbid. Cunma £, onpeesieHHasa [7id MOCJIe[IHero oTceKa,
Npencragnaer cobOH HONHOE OHOJI3HEBOE [aBJIEHHE, KOTOpoe pas-

BUBACTCA B OCHOBAHMH CKJIOHA NpH 3aJlaHHOM K03 pUnpmeHTe yCcTou-
YUBOCTH.

[IpumMeuanue. Eciu npu nocTpoeHUKM MHOTOYTOJIBHHK 2 CUJI
B KAKOM-TO { -OM oTCeKe cHna £; crajja paBHOH HYJIIO HIIK [IpHHA-
1a OTpUUATENBHOE 3HAUYCHHE, T.€. U3Ue3J1a WU CTajia CHJIOW CIBUIal-
IleH BMecTO MOMJiepXKHBawiieid (4T0 HEBO3MOXHO, €C/IH B IpyHTE
HE MOI'yT BO3HMKATh PacTArMUBAIOLINE HATIPAXKEHUs ), TO ITO 110KA3bl-
Ba€T, YTO yacTh MAacCHBAa OT Ha4asia U O IPaHMLIbI I[1e-TO BHYTPH HaH-
HOT'O oTceka uMeeT He TOJIBKO 3afdaHHbld KOIDDUHUMEHT YCTOHUHBO-
CTH, HO gaxe n36bITOK. B TOM Cryuae, korpa cuna uMeeTB  { -OM OT-
C€Ke HaimpaBnieHWe B CTOPOHY CMEILEHUSA, IIPH NOCTPOEHHH MHOTIO-
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yroJlbHHKa CHJI [N cnepytowero ¢+ 1 orceka £; B 3TOT MHOTrO-

YFONbHHK HE BKIIIOYaeTCA, eCNM pacTAruBamouide HanpsHkeHUs He
AONYyCKAKTCA, TpH [OMYLIEHHH  pacTATUBAIOLIMX HaMpAXeHHH
YYMTbIBAETCH JIMLIbL YacTh CHNIbI £, TIPU KOTOPOH PpacCTArHBaIOLINE
Hanps>KeHUA He NMPEBOCXOMAT oMYy CKaeMbIX.

5. llna onpepenenus ko3pduuueHra ycTOMWHBOCTH K OTKOCa,
CjlefyeT 3ajaBafAch pa3NHYHbIMH 3HaYeHUAMHU A, Olipe[ie/INTh 3Ha-
YeHHe £ 1A NMOCNEOHEro OTCeKa IyTeM IMOCTPOEHUA MHOTOYIOJIh-
HUKoB cun [lo nmosyyeHHBIM HJaHHBIM CTPOAT KPUBYIO H3MEHEHUA
E (ona wnocnegHero  orcexka). CremeHb YCTOHYMBOCTH OTKOCA
OyZer  COOTBETCTBOBATh TAKOMY KO3QGHUHEHTY YCTOHYHBOCTH
K, npu koropom E£=0, T.e. HCKOMOH BEJIMYMHON KOIDPHIIMEHTA
YCTORYHUBOCTH OymeT abcuucca TOUKH MepeceYeHus KpuBoH E=£(K)
¢ ocbr abcuuce K. na nocrpoenus xpuBoit E=g(K) cnenyer Gpath
TaKue 3HaueHua K, npu KoTopbiX 3HayeHUe £ OpIJI0 KaK MOJIOXKH-
TEJIBHBIM, TAK H OTPUIIATEJIBHBIM.



COOEPKXAHHE

1. OGLIME IOMOMXKEHHUA . . .+ . « -« v o « o . e e e e e C e e e
2. JlokanpHaA oueHKAa YCTONUYUBOCTH CKJIOHOB . . . . . . . ..
A. PacyeT yCTOHUHBOCTH KPYTRIX YCTYHOB H OTKOCOB. . . . . . .
OueHKa BO3MOXHOCTH o0pa3oBaHHA cpe3alouux olo3Hel
0311230 - 1 C e
OueHxka BO3IMOXHOCTH 00pa3oBaHUA KOHCEKBEHTHBIX H
cpe3awlle-KOHCEKBEHTHRIX Oono3HeA caBura . . . . . . . . .
OueHka BO3MOXHOCTH o00pa3oBaHHA BA3KOIUIACTHYECKHX
OMOJI3HEeH . .. . .. e e e e e e e e e e e e e c e v e e
OueHka BO3MOKHOCTH obpazoBaHua oiton3HeH m,uponu-
HAMUYECKOIO BBIHOCA . . . . .« . « = « . . . e e e e e e e
OlieHKa BO3MOXHOCTH oOpa3zoBaHus ONOJI3HeR BHE3AMHOTO
PAPKHXKEHHA. . . . . . .. . ... e e e e
b. Ouedka yCTOWYHBOCTH BCETO CKJIOHA. . « « v « « ¢ ¢ ¢ v v o o
PacueT ycTOHUMBOCTH KOPEHHOIO MacCHBAa CKJIOHA . . . . . .
PacueTr ycTONYHUBOCTH CKAOHOBLIX HAKOIIJIeHHH . . . . . . . .
3. JlJoKaneHbIN NPOTHO3 YCTOHYMBOCTH CKJIOHOB . . . . . . . . :
[Iporuos uamMeHeHuit penbeda. . . . . . e e e Ce e
[IporHo3 u3meHeHus runpcreouomqecxux ycnunuﬁ .....
IIporuos uameHeHus cBolcTB nopofd. . . . . .
BrirtonHeHHe NpOrHO3HbLIX pacyeToOB yCTOHUYHBOCTH CKJIOHOB
4. CriocoObl NOJIYYyeHUS HCXOOHBIX [IAHHBIX ONA JIOKaJibHOM
KOJMHYeCTBEHHOA OUEHKH M NporHo3a YCTOHYMBOCTH CKIIO-
5 (0 -
MeTogpl HaTypHOro M3yuyeHHs MoBepxHocTelt U 30H ocnab-
3 (5 5 17 5
Pacuer 1nonoxxeHUs1 rnomoiliBbl OMOKOBBIX OI10JI3HER MeTO-
[JOM COBMEIUEHHBIX NMpodureit penseda. . . . . . . . .. ..
OnpeneneHue nokasaresnelt CONPOTUBINIEHHS Topod cunnry
5. PernonansHble MeTOOBl OUCHKH H NPOrHo3a ycTOMYMBOCTH
CKITOHOB « & v v 4 v v v e v e e e e e o s e e n et e e e e o v e :
MeTom, oloJi3HeBOI0O MOTEHUNANA. . . . . . . e e e e e e
Meron perpeccuoHHoro aHanusa . . . . . . C e e e e
MeTton aHaJIM3a PUTMHYHOCTH OIHOJIZHEBOTO npouecca c e

llllllll

-

[Ipunoxenne 1. OnpeneneHne KPUTHYECKUX NMApAaMETPOB [ANA
YCTyNoB (OTKOCOB) OJHOPOAHOTO CTPOEHHUA H NPAMOJIMHEeHHO-
FOMPODMIIA . . . . . o s i e e e e e e e e e e e e e e e e s o s
[Tpunoxenne 2. Onpenenenne LWKHPHHLI TPHIMBL 0GpYyLLIECHHA

[Ipsnoxenne 3. Pacyer ycTOMYMBOCTH CKJIOHA B CeMCMuuecKH
dKTHBHOM palloHe . ... ... .. c e e e G e e e e e e e e
[Ipunosxkenne 4. Quenka ycmilqunocm OTKOCA rpachpuyeckum
METOOM MHOTOYIOABHHKA CHIT & & v « v v v o v o v o v v a o o v s

45
46

47
52

60
62

68
68

70
73

73
75



IMHHUHMUHUC Toccrpos CCCP

PEKOMEHIALIMU 10 KOJTMYECTBEHHOH
OILEHKE YCTONYHUBOCTH
ONOJISBHEBBIX CKJIOHOB

Pepaxkus HHCTpYKTHBHO-HOPMATHRHOH JINTEPATY Phl

3aB. penakuvet JI. . banbvau

Penaktop H.B.JIoces a

Mnanuih pegaktTop O.A.MepkKkynoBa

BHeuiHee ohopMneHre XyNoxHHKa ALA ONeACcKOTO
Texnuyeckuit pepakTop H.E.IlonmnaBsckagA
Koppektop ELP.TepacuMBOK

H/K

[TonnucaHo B nmevyaTtsk 22.63.84 T ~ 13269 ®opmar 84x108 1/32
Ha6op maiunHornucHbI#f  bymara odpcerHas N¢ 2 [levars odceTHas

Yen.neu n. 4,20 Yenkp.-ort. 4,41 Yy.-usp.. 4,31 Tupax 5000 aka.
Usn. Ne XTI -50 Jax. N? 196.  lena 20 xon.

ey,

Crponuspar, 101442, Mocksa, Kansenckas, 23a

Tyneckad tvnorpadgus Cowsnonurpad npoma
np4 N'ocynapcreednnom Komurere CCCP o penaM H3naTenscTs,
nonaurpaHH # KHHXHOR TOproBiu

r. Tyna, npocnexkT Jlenuna, 109



BHUMAHHIO YHTATEJIER!

Briminy 43 nevaru:

PeKOMEHAA1HK MO METOAHKE OUEHKH H NMPOrHola THAPOTrE€O-

AOrHYECKHX YCNOBHHA MPH NOATOIUICHHU FTOPOACKHX TEPPHTOPHiR/
/AHHUHUC. —M.:Crpoituspar, 1983.—16,7 n.

PexoMeHAALMY N0 HHKEHEPHBLIM HILICKAHHAM [ANH TNPOEKTH-

POBAHHA H ycTpo#HcTBa cBaiHbiX gynaamentos/[IHHHHC. — M.:
Crposisanar, 1983.—1,4 a.



