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BBEJEHHUE

3akapcTOBaHHbIE TEPPUTOPHUH 3aHMMAIOT 3HAYHTEIbHY IO
yacts Tepputopud CCCP. [lo3ToMy B CBA3H C NOCTOAH-
HO BO3paCTAKILMMH O0GbeMaMH KalUTAJIBHOTO CTPOMTEJIb-
cTBa, Ae(PHUUUTOM CBOOOAHBIX IJIA CTPOMTENbCTBA TeppH-
TOpUH, a TaK)Xe CYUIeCTBEHHbIM BJIMAHHMEM COBPEMEHHOM
T€XHOJIOTMH Ha HHTEHCHUBHOCTL KapCTOBbLIX INPOLECCOB
OCBOeHHe 3aKapcTOBaHHbIX Tepputopuii B CCCP aBnaerca
BechbMa AKTYyaJIbHOH HAapOZHOXO3AMCTBEHHOH 3amauveil.

[Ipo6nema 3aWMTH 34aHHA H COOPYXKEHHH OT BPEAHOTO
BJHAHHA KapcTa sBJfAETCA QOCTAaTOYHO CJOXHOH, TpeGyio-
e ray60Koro NOHHMaHHsA NPHPOAH KapcTOBOro mpouecca.
3HaHHA CTeNeHH OTBETCTBEHHOCTH 3allHLIaeMOro O06beKkTa
H OCHOBHHIX ero napaMerpoB. O6beMb NPOTHBOKAapCTOBOM
3aUlHTH B Pa3JIHYHHIX YCJIOBHAX MOTYT CYLIECTBEHHO OTJIH-
yaThca. B HeKOTOPHX cJayyasix BHNOJHATL ee Heweaecool-
pa3Ho, B JAPYrHX e CTOHMOCTb NPOTHBOKapCTOBHIX MEpO-
NPHATHA MOXET COCTaBAATL 6oJiee ReCATH NPOLEHTOB CMeT-
HO#t CTOHMOCTH NPOEKTHPYEMOro 06beKTa.

Takum o6pa3oM, npo6seMa NPOTHBOKAPCTOBOH 3aLUHTH
AB/SIETCA He TOJbKO TEeXHHYECKOH HJH HHIKeHepHO-TeoJIOrH-
4eCKOH, HO H IKOHOMHYECKOH.

B «PercMeHAaUHAX MO NPOEKTHPOBAHHIO 3MAaHHH H CO-
opyxeHuii B KapcroBux pafionax CCCP» (M., THHHUUC,
1367) GnJin BnepBble OoNpejesieHH C(epH NMPHMEREHHS pa3-
JIHYHBIX CNOCOGOB MPOTHBOKAPCTOBOH 3alHTHl NJaHHPOBOY-
HOrO, re0TeXHHYECKOro H KOHCTPYKTHBHOTO XapakTepa, 4TO
MO3BOJIWJIO B 3HAYUTEJIBHOM CTerneHHu YHNOpAILOYHUTH Bbl60p
BHAOB NPOTHBOKApPCTOBOH 3auuThl. OnHAKO B 3THX Peko-
MEHAALHAX He yKa3aHo, KakuM o6pa3oMm cJeayeT Heno-
CPeACTBEHHO HCMOJb30BATh TY HJH HHYIO HH)>XeHepHO-reoJo-
rHyeckylo HHdopMauuio. Hcnoapdys 3tH PekoMeHaauun
BBHAY OTCYTCTBHS HOPMAaTHBHOrO AOKyMeHTa no Bol6opy
NPOTHBOKAPCTOBOA 3aL[HTH, MHOTHE H3bICKaTeJbCKHe H MpO-
eKTHble OPraHM3allHH He YYHTHIBAIOT B AOJIKHOH Mepe MpH-
pOAy KapCTOBOro npouecca ¥ HeOOXOAHMHLX €ero napamer-
pPOB npH BbOOpPE RPOTHBOKAapCTOBOH 3aIMHTH, 4YTO 4acTo

NPHBOAHT K CePbe3HbIM OIHOKaM.

Cnencrauem 3THUX OIHUOOK ABJIAETCH HIIH HeJoCTaToOUYHaA

NPOTHBOKAapCTOBasA 3aildra, NpyuBoOAAllafd K aBapHAM WIH
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NOBpeXAEeHHAM 3JlaHHAl K COOPYXeHHA Nnoa JAeficTBHeM Kap-
CTOBHX AedopManHil, HIH Ke, HA060OPOT, HX H3JHLIHAA 33-
UIHTa, KOTOPas BH3HBaeT MNOBHIIEHHEe CTOHMOCTH CTPOH-
TeabcTBa. 1 To n apyroe Bjeuer 3a cobofi cylecTBeHHHE
IKOHOMHYECKHE NOTEepH.

Taxkum o6pa3oM, pelueHHe 3ajayd NOBHIUEHHA 3¢dek-
THBHOCTH HHXKEHePHOM 3allHTH CTPOAIIHXCA M 3KCIJAYaTH-
PyeMbix 06bEeKTOB OT BPEAHOro BJHAHHA KapCTOBHX MpO-
HeCCOB ABJIAETCS BeCbMa aKTyaJIbHOR.

IMox 3¢¢ekTHBHOCTHI0O NPOTHBOKAPCTOBOM 3aIHTH MNO-
HHMAeTCs COOTHOIIEHHe MeXAy (paKTHUECKH NOCTHFHYTHM H
HOPMHDOBAHHLIM B 3aBHCHMOCTH OT CTeNleHH OTBETCTBEH-
HOCTH COOPYKEeHHSl H pacyeTHOro CpOKa ero CJyG6H 3Haue-
HHEM Onpe/ie/ieHHHX NapaMeTpoB ((daKTHUeCKORA M ZOMYCTH-
MOM HaJeXXHOCTbIO, BEJIHUIHHOA BEPOATHOro yuiepba H KamH-
TaJIOBJIOKEHHSIMH B NPOTHBOKApCTOBYIO 3alllHTy, daKTHUe-
CKHM H HODMHPOBAHHHM KO3(}HIHEHTOM ONacHOCTH
TIOJIOCTH H T. A.).

Peanusauus 3pdeKkTHBHBIX pelieHHA NPOTHBOKapCTOBOH
3alMUTH BO3MOXHA JHUbL NPH YCJAOBHH PacCMOTPEHHA BO-
NpOCOB H3HICKAHHA, OUEHKH KapCTOONMAaCHOCTH H NPOEKTH-
pOBaHHSA, a TaKXe TeXHOJIOTHH CTPOHTEJIbCTBA H 3KCIJaya-
TallHH 3[4aHHA H COOPYXeHHA B paMKax eAHHOA CHCTEMH.

C/103KHOCTb TIPHPOAH KapCTOBOrO mpoiecca H MHOrooG-
pa3ne BHAOB NPOTHBOKapPCTOBOH 3allHTH TPebylOT B3aHMO-
yBA3aHHOCTH NEACTBHA NpPE NPOBEAEHHH H3BLICKAHHA M Mpo-
€KTHPOBAaHHH H CBOEBDEMEHHOT0 B3aHMHOrO KOPPEeKTHpPO-
BaHHA.

B cBs3u ¢ 3THM B HacTosillHXx PeKoMeHAaUHAX NpHBe-
JeHb OCHOBHHIE CBeJEHHS O MPHPOAE KapcTOBOro mpouecca
C TOYKH 3peHHSl Ha3HaueHHs BHAOB NPOTHBOKAapCTOBOA 3a-
IIHTH H HX HHXXEHEePHO-TeoJIorHYecKas KJacCHQHKauua. Srta
KJaccHHKaIHA HH B Koell Mepe He NPOTHBOPEYHT HHXKeHep-
HO-CTPOHTeJIbHON KJaccHpHKalHH, NpHBeAeHHOK B «Pexo-
MEHAAUHAX 1O NPOEKTHPOBAHHIO 3AaHHA H COOpYXKeHHH
B KapcToBux pafionax CCCP» (M., IHHHHUC, 1967).
[TpHHUHN NOCTPOEHHS KJacCHOHKAIiH NO3BOJAET HCMOJb-
30BaTh ee HENOCPeACTBEHHO KaK NPH H3BICKaHHAX, TaK H Ha
CTafMAX MPOEKTUPOBAHMA, CTPOUTEIBCTBA M IKCIUIyaTallH,
0CcOOEHHO NpHM OpraHM3auUM¥ KOMIUIEKCHOH HMH)KEHEepPHOMH
3aILMTHI.

Mpu noarotoBke PekoMeHpanuii GHJIO mNpoaHaJH3HPO-
BaHO 60JIbIIOE YHCJO 3aKMI0OYeHHA N0 H3HICKaHHAM B Kap-
CTOBHIX PafiOHax H NPOEKTOB NMPOMHIIJIEHHHIX FPaxKAaHCKHX
H TPaHCNOPTHBIX OOGDBEKTOB, PACMOJIOKEHHHX Ha 3aKapCTo-
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BAHHHX TEDPHTOPHSAX, a TaKKe 3apy6eiKHne nyGAHKaLHH
no stum BonpocaM (I'IP, ®panuus, ®PI, CIIA u ap.).

PexoMeHBaalHH MO MCHNOJb30OBAHHIO HH)KeHEPHO-TeoJIOTH-
yeckux uHpopmanui npu BHOOPEe BHAOB NPOTHBOKAPCTOBOM
3alIMTH TNJIAHHPOBOYHOTO H KOHCTPYKTHBHOrO XapakKTepa
H OleHKe HX 3((eKTHBHOCTH IMOArOTOBJEHH NO MaTepHa-
JlaM HCClie/IoBaHK#, BHINOJHEHHHX B OCHOBHOM B KapCTOBOM
na6opatopun ITHUHUHC (r. d3epxkuuCK).

B paGote npuHMManH yuyactue coTpyanuku [THUHMUC:
kauna. texH. Hayk B.B. TonmaueB (pasp. 1—7), xauz.
reosn.-MuHepas. Hayk B.JI. Xomenko (pa3sz. 2), umxeHe-
pel B.B. Copokuna A(Faan. 4), O.B. Hemierkun (mpui. 3,
4), a raxoke mbk. I'M. Tpouuxuit (HUHOCII) — pasa. 3,
6,npun. 2, kaHA. TexH. Hayk 10.J1. UepreikoB (I'unpocnen-
npoexT) — npui. 1.

Pexkomennanun paspaGoransl nox obmed penaxuued
KaHQ. TexH. Hayk B. B. Toamauena.

3aMeqaHHs H OPeAAOXEHHS NPOCHM HaNpPaBJAThH MO aji-
pecy: 606023, Isepxnuck, [opbkoBckas 064., ya. Maskos-

cxasi, 33. Kapcrosas aaGopatopua TTHHHHC Tlocctpos
CCCP.



1. OCHOBHBIE NNOJIOXEHHA

1.1. Hacrosimue PexomeHaauHH MOryT GHTb HCNOJb30-
BaHH NpH HHXXEHEPHHX H3HICKAaHHAX H NPOEKTHPOBAHHH
06beKTOB MPOMHILJIEHHOrO H FPaXKlaHCKOTO CTPOHTEJLCTBA,
pPacnosioXKeHHHX Ha 3aKapCTOBAaHHHX TeppHTOpHAX. Yacts
NOJIOXKEHHH CnpaBeiJiHBa TaKXe NPH M3bICKAHHAX H NPOEK-
THPOBaHHH OGBEKTOB TPAHCMNOPTHOrO CTPOHTEJILCTBA.

1.2. PekoMeHAalUHH He pPacnpoCcTPaHAIOTCA Ha H3bICKa-
HHAI H TNpOEKTHpOBaHHe THAPOTEXHHYECKHX COOPYIKeHHH,
Pacno/ioxKeHHHX B KapCTOBHX pafioHax.

1.3. B PexoMeHAauHAX OTCYTCTBYeT ONHCAHHE 3aLUHTHI
COOpY>XEeHHA OT KapcTOBhX AedopMalHii NyTeM TaMIMOHaxa
KapcToBbix nojocTefi. ONbLIT HCNOJNb30OBaHHA HHXKEHepHO-
reoJIOrHYeCKoil HH(QOPMaLHH MPH COCTaBJIEHHH NPOEKTOB
TaMNOHa)a, HaKomJeHHuiH [uapocneunpoekroM MuH3Hep-
ro CCCP, uanoxeH B npuJa. 1.

1.4. B peKOMeHJIALMAX He H3JIaraloTCA BOIPOCHI, CBA-
3aHHbIe C METOOMKOMH IOJIyYeHHs B pe3yJIbTaTe HEDKeHep-
HBIX H3bICKaHHH MH)XXEHEPHO-reoJIornyecKoi MHdopmaiuu,
MCMOJIb3yeMOl MpH BbIGOpe croco6oB NMPOTHUBOKAPCTOBOIA
3alIMThI,

1.5. [lon npoTHBOKapcToBOR 3allHTOR MOHHMAKOTCH
cnelHaJbHBe HH)XKEHePHHe pellileHHs NJaHHPOBOYHOrO, KOH-
CTPYKTHBHOTO, CTPOHTEJbHO-TE€XKOJOrHYeCKOro, 3KcIjayaTa-
IIHOHHOrO, TEOTEXHHYECKOTO (B TOM YHCJE THAPOreoJioruye-
CKOT'0) XapakTepa, HanpaBJieHHble Ha NPeJOTBpPAliCHHE  HJIH
yMeHbllieHHe MNOCJIeACTBHA BPEAHOro BJIHSIHHSL KapCTOBOro
npouecca, Bhipa)aioulerocs B 0o6pa3oBaHHH B OCHOBaHHH
3AaHHA H COOPY>KeHHH TeX HJIH HHBIX KapCTOBHIX MposiBJie-
Hufi. B nasabHefilemM BMecTo TepMHHA «3JaHHSi H COOpYe-
HHs1» 6yAeT ynoTpeGJATLCA TEPMHH «COOPYXKEHHA».



2. OCHOBHbLIE CBEJEHHA O NPHPOIE
KAPCTOBOI'O MPOLECCA

Knaccuduxauus xapcra

2.1. Ilpn onpegeneHun cnoco6oB NPOTHBOKAapPCTOBOH 3a-
IHTH HeOGXOMMMO YYHTHBATbh KJAACCHPHKALHIO KAPCTa H He-
KOTOpbié XapaKTePHCTHKH €ro pa3/IHYHBIX THNOB, NMPHBEAEH-

Hbie B Tafha. 1.

TaGbnuual

1. o pacTBOPHMMOCTH KapCTYMILMXCA NOPOS NOA AeiicThRHEM
noa3eMubiX BoA (MO JIMTOJIOTHH KapCTYIOL{MXCA HOPOJ)

Kap6oHaTHbIW KapCT B8 TPYAHOPACTBO-
PUMBIX NOPOAAX C NOATUMAMMK:
£ W3BECTHAKAX U A0NOMMTaX

Pasmeps! OTAENBHBIX KaPCTOBbLIX
¢HOpM, Pa3BUBAIOWMNXCA B eCTeCTBeH-
HbIX YCMOBMAX W3-33 PacTBOpPEHMRA,
NPBKTUYECKHN HEH3IMEHHb! B TeueHue
CpoKa cnyx 6ol COOPYIKEHNA
MowWwHOCTH pa3pylueHHbIX 30H U NPo-
cnoee KapHOHATHOMW MYKW KpaWnHe
He BbigepxaHbl B nnaHe. Kap6oxat-
HaR MyKa noasepxeHa cydho3non
HOMY BbIHOCY; €e Hecylwian cnocob
HOCTh CHWXABTCA NPU YBNaHeHUK

8 Meny

Jlerkan pasmbiBaemocTs. Hecywar
CNOCOBGHOCTL 3HAUMTENBHO CHMXBET-
CA Np¥ YBRakHeHuu. YBNAOKHeHHbIR
MEN MOXET NepexoanWTs 8 PazXue
MEHHOE COCTORHME NpU ANHAMMYEC:
KOM BO3ASACTBUN

B KNacTuueckKux NOpPoAax € Kap-
BOMaTHLIM LEeMeHTOM

Hecywan cnocoGHOCTL 3HAYUTENbHO
CHUXXAETCA NPU YBNAKHEHUN

CymhaTHbih KAapCT B CPeaHepacTso-
BOpPUMBbLIX NOPOAAX € NOATUNAMA

8 runcax

B aHrMApUTax

Paamepbl kapctoBbix ¢opM 8 pe
3ynsTare pacTsopeHuR NOPOA B Teve
HUe CPOKa CNYXBbl COOPYIKEHUN MO-
FYT CYWecTaeHHO H3IMEHNUTLCA

Xnopuansia {conrxoil) Kapcrt B
nerKopacTeBOPUMBIX NOPOAAX C NOA-
TMNamu:



Hpodoaxenue rada. |

XapaKTepHCTHKA
BosMoxern kaTtacTpoduueckuit pocr
KapcToBbix (OPM U338 pacrBope-
HWMRA FIOPOA MNW NPU KCKYCCTBEHHOM
Y3MeHEeHWNA PEeXXMMa NOA3eMHbIX BOA

B KaMe¢HHOH cond
B KATHRHOR CONH

2. o pacnoNIoKEHHI0 KAPCTYIOLIEXCA NOPOX
OTHOCUTENbRO 3EMHKOU NOBEPXHOCTU
OTKpbIThIH (ronsiit) Kapct (Hemocpen- HauGonmee omacHN — MposABieHMA
CTBEHHO Ha MOBEPXHOCTH WIH NOPOObl KapcTa Ha MOBEepXHOCTH 3eMIIH, KakK
3aepHOBAaHKL) ApaBHIIO, B BHIOE NPOBANOB GONBLIMX
pa3smepoB Bc/iencTBHe o6pylueHHs
KPOBJH NOJIOCTH

[MoKpBITHIA KapcT (MEepeKphiBaETCH [IposABNeHne Kapcra Ha NOBEPXHOCTH

HEepacTBOPUMBIMH TIOPONAMHU) C DON:-

THIIAMH [iepeK PhIBAOILHXCA TIOPON:
BOJIOH elIPOHHLIAeMbl HIH TIONTYTIpO-
HHMLaeMBI

3¢MJIH B BHAE NPOBANOB, NMpocelia-
HUll H ocedaHuil BcnencTBue obOpy-
UWIeHHS TPYHTOB KPOB/MM NOJOCTH
WM AporH6OB I'PYHTOB KPOBJIH NO-
JIOCTH

OGpylieHrs TPYHTOB B NOJIOCTH M
(wm) cyddosuu B nonocru v (W)
TpeUuMHOBAThIE 30HH

OTHOCUTE/IBHO YPOGHA NOO3EMHbIX 800
B 30He aapausu IIpr TexHOreHHOM MIMEHEHMH THI-
B 30He NOCTOAHHOIO BOOOHACHIINEHHA POTEONOTHYECKOTO peXHMa B Teue-
B 30Hax aspauu H IOCTOSHHOIO Bomo- HHe Ccpoka CnyxXOW coopykeHuft

HACBILLICHHA

OOMH TMH KapCTa MOXET NepeXOqHTh
B npyroit

OTHOCUTEAbHO GKTUBHOU J0KBL OCHOBAKUA COOPYNERUR

B aKTHBHOH 30HEe

CHMxeHiMe Hecymieft CcnocoGHOCTH
KapCTYIOWMXCS NOpoXR B OCHOBaHHM
B TedeHHe CIIy X6l COOpyXeHHd MO-
el HMeTh CYIIEeCTBeHHOe 3HauyeHHe.
KapcroBrie ¢opmel omacHe Ons
COOpYXeHHHA

BHe akTHBHOM 30HBI

e e

KapcroBnle Gpopmbl B KapCTYIOUMX-
CA [Ooponax I/Hilb NOTEHHHATBHO
ONacHbl (XapaxTep H CTefleHb ONac-
HOCTH ONpeNeNndioTCA IO pe3yiibTa-
TaM H3bICKaHHi) :

3. NNo rayGuse pacTIONOXCHRA NOTEH HANMLHO OMACHBIX
KapcToBbIX (POPM B KAPCTYIOIHXCA HNOPOAAX

Cny6okuit xapcr

e oy s i e

KapcroBaie QopMBI HEBO3IMOXHO C
DOCTaTOWHON HAmEXHOCTHIO HKCH-
POBaTh COBPCMCEHHBIMH IeopH3Muec-
KuMu meronamul

1 Cospemeninie reoH3uYeCKNe MeTOMM NOIBONADT ¢$HKCHpOBaTH KapCTO-
Bhi€e NONOCTH, PACTIONIOXEeHNE e Ha ITTy 6uHe NpAMepHO 1o 20 M.
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_ Tpodonxcenue ratin. 1

" Tun KapcTa XapakTepHCTHKa

Herny6oxu#t kapcT KapcToBbie GOpMBI MOXHO (PHKCH-
POBATh C JOCTRTOWHON HALEXKHOCTHIO
COBpeMeHHLIMH T'e0 PH3HIeC KHMH
MeTONaMHK

MexXaHH3M KapCTOBBIX IedopMammsi

2,2. Tlox MexaHH3MOM KapCTOBHX JAepopMauHuii MNOHH-
MaeTcs COBOKYMHOCTb pacCMaTPHBaeMBIX NOCJEeAOBaTeJbHO
BO BPEMEHH H B NMPOCTPAaHCTBE MPOLECCOB CABHMKEHHs rop-
HHX NOpoJ Haj MOoA3eMHLIMH KapCTOBHMH (popMaMH, pa3me-
Pl KOTOPHX H COCTOSHHE H3MEHAIOTCHA BCJeACTBHe pPacTBO-
peHHs, KOJbMaTallHH H JeKOJbMAaTallHH NOJIOCTER H Tpeliu-
HOBATHIX 30H, H3MEHEHHSi HaMpPSXKEHHOrO COCTOSIHHS H
CBOACTB FOPHKIX NOPOA.

2.3. MexaHH3M KapcTOBHX JedopMauufi B 3HAUHTE/b-
HOR Mepe onpejenseT BH6Op KaK CAMHX NPHHUMIOB NMPOTH-
BOKapCTOBOA 3aILHTH, TaK H OTAEJbHHX ee BHAOB.

2.4. MexaHu3m KapcroBuix AedopMauHfi 3aBHCHT OT
MHOTHX eCTeCTBEHHHX H TeXHOTeHHHX ¢akTopoB. Bousbiuoe
BARSAHHE HAa HEro OKa3nBaloT 0COGEHHOCTH persoHa: rHApoO-
reoJIOTHYeCKHe YCJOBHA, COCTaB, PaCTBOPHMOCTb, TPElIHHO-
BaTOCThb, (PH3IHKO-MEXaHHUECKHe XaPAKTePHCTHKH NOPOA, H3-
MEHAIOL{HECA Aa)Xe Ha CPABHHTENbHO HeGOABUINX MO NJOIA-
AH TEPDHTOPHAX.

2.5. MexaHH3M Da3BHTHA KapCTOBHX noJjoctef H3-3a
pacTBopeHHs (KODPO3HH) H 3PO3MH rOPHBIX NMOPOX B HACTOS-
Iee BpeMsi H3yueH KpafiHe HepoctatouHo. OAHAKO OH cCy-
IeCTBeHHHIM OGpa3soM He BJHSET HAa MEXaHH3M pPa3BHTHA
AepopMauHfi TPYHTOB HaJ KapCTOBLIMH MOJIOCTAMH.

2.6. Ilon KpPHTHYECKHM Da3MepoM MNOJOCTH NOHHMAaeTCH
ee wHpHHA (20, ), NPH KOTOPOA NMPOHCXOAHT YACTHYHOE HJIN
nojaHoe o6pylIeHHe ee KPOBJH.

Xapakrep AepopMmalufi KPOBJH TONOCTH NPH JQCTHXKe-
HHH el0 KDHTHYCCKOA WIHPHHHL 25, TNPaKTHYECKH He 3aBH-
CHT OT rayGuuni ee pacnonoxenus (H) npn 6, <H (puc. 1)
H ompejeifeTCs B OCHOBHOM COCTOfIHHEM H MEeXaHHYeCKHMH
XapaKTepHCTHKaMH rpyRToB kposaH. [Ipu stom o6pywense
TPYHTOB HaZA MOJOCTbIO MNPOHCXOAHT ¢ 06pa3oBaHHEM CBO-
noB. [Tpu He6OMbILIOA MOIIHOCTH KPOBAH 3TO NPOSBJISETCA
B 06pa3oBaHHH HAKJOHHHX TPEUIHH Ha MPHOMOPHHX y4acT-



28, 26,

4
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Puc. 1. Xapaxtep dedopmayuii nopod Kkpo&au noaocTu

a — Kpo8Aas NOAOCTU CAONEHE CKAABHBIMU 2PYHTAMI; © —
KPOBARA NOAOCTU CAONENE 2AUHUCTOIMU 2PYHTOMU; B —
8blgan ordeavubix 640Kx08; T — oOpywenue Koxconeil

1

1 — nepsuynwniii caod 6 noxposnoii roawe 2 — Tpewuna na
RpUONOpHKBIX YYacTKax

Kax, NpH AOCTaTOYHO O6OJIbILIOA MOIIHOCTH OYepTaHHE CBO-
noB 6sH3K0 K napaGoe.

B CKanbHHX rPpYHTax Pa3BHBAIOTCA Xpynkue aedbopma-
UMH, B TIHHHUCTHX — NJAacTHYeCKHe AedopMailHH.

Tpu 6,>H ouepranne cBoaOB OGPYUICHHS YCTAHABJH-
BaeTCs NpH HEOGXOAHMOCTH 3KCIepHMEHTAJIbHHM IyTeM .
BuisiBneHa caefyiolilasi 3aKOHOMEPHOCTb NOsABJeHHst xedop-
MaiHAl TPYHTOB KPOBJIH MOJIOCTH: KPHTHUECKHA pa3mep mo-
JIOCTH TeM Goablie, 9eM GoJibize MOMIHOCTD KPOBJIH M H pac-
CTOSHHS MEXXAY TOPH3OHTaNbHLIMM TPEIIHHaMH 4.

lMpu 370M B TIHHHCTHX TPYHTax 3Ta 3aKOHOMEPHOCTDb
NPOSABJSIeTC 3HAYHTENbHO Chafiee. ueM B CKaJIbHHX.
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2.7.BepTMKaNbHas  TPEIIMHOBATOCTh MOPOA KPOBIH  IO-
JIOCTH  CYLIECTBEHHO  BIIMAET HA BEJHUMHY KPHUTHYECKOTO
nposnera. I[l03TOMy Wi NPOTHO3UPOBAHHA  YCTOMUMBOCTH
KpOBIH HeO6XOOMMO  3HaHHE TOYHOTO  MECTODACTIONIOXEHHSA
BEPTHKATBHBIX TPEIUMH B KPOBJIE NOJIOCTH.

Cnenmyer uMeTs B BHAY, YTO AedOopMaluy NMOPOJ KPOBJIM MOTYT
NpOSIBJIATLCA B BHIE BbIBAIOB OTMENbHBIX GIOKOB WM OGpyLIeHHs
KOHCOjieH. B GONBILMHCTBE CiTy4yaeB NpPUMEPHO B CepelMHE role-
pEeYHOro CeYeHHWs TMONIOCTH HMEETCs BEPTHUKAIbHASA TpelluHa,
BETMYMHA PACKPBITHA M 3aKOJIbMaTHPOBAHHOCTh KOTOPOM Xapak-
TepU3yI0T CHITy TpeHUs Mexy GIIoKaMH MOpo/Ibl M MexaHH3M obpy-
IIIEHHsI KPOBITH MOJIOCTH.

2.8. Ilpu BHXOZe KapcTOBOA NOJOCTH (BCJEACTBHE pPacT-
BOPEHHS, IPO3HH HJIH OGPYyLIEHHUsA ee KPOBJH) Ha KOHTaKT
C HeBOJOHACHIIEHHHMH HeCKaJbHHIMH IPYHTaMH B MOCJen-
HHX o6pa3syloTcsi cBOAN o6pyuienus. [IpH onpeneseHHBIX yc-
JIOBHAX OHH MOTYT BHATH Ha NOBEPXHOCTb 3€MJIH.

B npouecce nasbHefllero pacuUIHpeHHs MOJOCTH B TOJLIE
TPYHTOB HOHCKPeTHO 06pasyloTcsi mocjenoBaTesNbHbie CBOAH
(nepBHuHBfi, BTOPHUHHIA, TpeTHuHHA H T. X.). Ilpu 3tom
KaXAu# nocaeayoliufi CBOA OKa3nBaeTcst G6ojiee KPYTHM,
4yeM NpeANAyIlKA, a ouepTaHHe CBOJAOB MEHSeTCs OT mnapa-
6oMHYeCKOro K 3JAHNTHYECKOMY.

_ 2.9. Ha ouepTaHHs CBOAOB B NOKPOBHHX HECKaJbHBHIX
IPYHTax OKa3HBaeT BJIHSIHHE TaK:Ke BpeMsi, B TeueHHe KOTo-
pOro MPOHCXOAHT pacliHpPeHHe MNOJOCTH B HX OCHOBaHHH.
[1pu MrHoBeHHOM pacCUIHpeHHH NOJOCTH (OGpylIEHHE KpOB-
JI4, BHNafieHHe OTAeJbHHX GJOKOB) CBOAH B TPYHTax OKa-
3pIBalOTCa GoJiee KPYTHIMH, 4eM NpPH MeAJEHHOM pOCTe ILH-
PHHH MOJIOCTH.

2.10. Ha pa3sutHe JedopManuii BOJOHACHILEHHBIX
necyaHHX rPyHTOB, NEPEKPHBAIOLIHX NOA3EMHblE KapCTOBLIE
($OpPMB HJH CKBO3Hble HAPYUIeHHS CNJIOWHOCTH PEerHoHaJb-
HHX HJH JIOKaJbHbHIX BOJOYMOpPOB, NOMHMO MOJS rpaBHTa-
IHOHHHX CHJI OKa3HBAaeT BJIHSAHHE 110Jle THAPOAHHAMHUUYECKHX
CHJI, KOTOpPOe NpOsBJSAEeTCA B MEeCTax HapyleHHS CTabuib-
HOro (HJILTPAaLHOHHO-THAPOJAHHAMHYECKOro pexHma. B yc-
JIOBHSIX NOKPBHITOrO KapcTa Takoe HapylleHHe MOXeT OHTb
BHI3BaHO BHE3aNMHHM NPOSBJIEHHEM THAPaBJHYECKHX CBs3eil
MeXy paHee pPa30o0lleHHBIMH TOPH30HTAMH TpPEUIHHHO-
KapCTOBHX H HaAKapCTOBbIX BOA BCJAEACTBHE pAa3BHTHA U
pOCTa NMOA3eMHBIX KapCTOBHIX (opM H pa3pylieHHsi BOAO-
ynopoB, NpeiCTaB/AAIOIHX COOOK KPOBJIO KapCTOBHIX MO-
JIoCTeH.
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2.11. Tlpu onpeieneHHHX OGCTOATEJbCTBAX BOAOHACH-
JUeHHHIA TPYHT MOXeT npHoGpeTaTh CBOACTBA BsA3KOIJIaC-
THYHOA MacChi H CNOCOGHOCTb K HCTEYEHHIO 9epe3 OTBePCTHSA
H meJiH. B yCJOBHAX pa3BHTHA KapCTOBHX AedopMalHit
3TO SIBJIEHHE MOJKET HabJal04aTbCA NpH NOTepe PYHTOM
HecymeA CroCOGHOCTH BCJEACTBHE €ro pa3KHKEeHHS HJIH
THAPABJIHYECKOr0 pa3pyilleHHsi noA3eMHbM notokoM. Ilpo-
Hecc HeTeyeHNst (MpH OTPHIBE YaCTHI FPYHTa APYr OT Apyra)
aHaJIOrHYEeH NPOLECCY HCTEYEHHS CYXOro NMeCKa, pa3xKHxkKeH-
HHA NecoK NpHHHMaeT HaJ CKBO3HHIM HapyLIeHHEM B BOJAO-
ynope noJioxeHHe ecTeCTBEHHOro oTkoca. Boponka ¢ yria-
MH OTKOCa HaG6JIofaeTCA TaKxe H Ha MOBEPXHOCTH BOAOHA-
CHIUEeHHOro neckKa.

Ilpn nocTosAHHOHA LWIHPHHE NOJOCTH H Pa3JIHYHOA MOLLHO-
CTH 30HH HachilieHHsi CBOAH O6GpyilleHHs B NMecKax Kak Oul
BHTATHBAIOTCS BCJAeA 3a NMOBEPXHOCTHIO TPYHTOBHIX BOA H
HaYHHAIOT TepATb napaboaHueCKHe OuepTaHHs, NPHOJIHXKAE-
fiCb K 3JJIMNCOBHAHON dopMme. Peinaiomum pakTopom, BaHS-
IOIHM Ha KOHQHrypauuio CBOAOB OGpYIlLeHHs, ABJAAETCS OT-
HOllIeHHe MOUIHOCTH 30HH HAaCHINEHHS K IWHPHHE MNOJIOCTH
(KpuTepHii, OTpaxalCUHAi HHTEHCHBHOCTb THAPOJAHHAMHYe-
ckoro BosjefictBusi). Ilpu HexkoTopo#t BecbMa MaJsiofi BeJiH-
YHHEe 3TOr0 OTHOILUEHHS CBOAl OOpYylIEeHHS HMeeT O4YepPTaHHA
H napaMeTpH napa6oJih, He OTJHYaOWEACs OT KOHTypa
CBOAAa OOpYWIeHHS B HEBOJOHACHILIEHHHX FPyHTaXx.

Ecau mupHHA KapcTOBOH MOJIOCTH, NepekphTofi BOAOHA-
CHILEHHBIMH NMEeCKaMH, CTAHOBHTCS MeHblIe HeKOTOPOR KpH-
THYECKOA BeJHYHHH, rpaBHTalHOHHOe OOpyllueHHe IpYyHTa
HCKJIIOYaeTCs.

B 3ToM cayyae B MOKPHBAIOIIHX OTJIOXKEHHAX NPH IO-
ABJIEHHH CKBO3HOrO HapYyUIEHHsl CIJIOHMIHOCTH BOJAOYMOPHOrO
cJiosl, OTAEJSAIOWEro TPEeUHHHO-KAPCTOBHE BOAW OT HaA-
KapCTOBHIX, HAYHHAIOT Pa3BHBATbCS KapcTO-Cy(dHPO3HOHHBHIE
NpOLeCCH, COCTOSIIHE H3: MO0JI3yYero pa3xHKeHHs BOJO-
HaCHIUEHHOIO NecKa M HCTeueHHS pa3kKHKEHHOA MaccH,
GHALTPALHOHHOTO pa3pylleHHs,, BA3KOMJIACTHYHOIO HCTeye-
HHA 'DYHTa B npejesax 30H QHJIbTPAIHOHHOrO pa3pyLIeHHsA
H TPaBHTALHOHHOTO OOpYIUEHHS TPYHTOB 30HH a’palMH H
HacCHIIEHHS.

2.12, OcoGeHHOCTH aedopManHii (CABHKEHHH) BOXOHa-
ChILlIEeHHHX FTPYHTOE B KapCTOBbi€ NMOJIOCTH H B TPEUIHHHI MNO-
Ka3aHu B TabJ. 2,

2.13. Ilpn BHe3anHOM 06pa30BaHHH AOCTATOYHO KPYIHO-
ro CKBO3HOro HapyilleHHs B Bogoynope (o6pyuleHHe KPOBJH
NOJIOCTH, BHBAaJH OTAEJbHHX GJOKOB) pa3Mephl MOJIOCTH
pa3KHKeHHS YBeJHYHBAIOTCA MO Tex NMOp, MOKa HaA He#
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He MpOHM30MAET BHYTpEHHHH BbIBal rpyHta (puc. 2). B pesyss-
TaTe B 30He HachllleHMa o6pasyercs mnepBas noJsiocts 06py-
LIEHWsA, KOTOpas OBICTPO 3aMONHAETCA NOCTyINAoLIEH BBEPX
Bofod. OGBasibHAsA NOJIOCTh MOCTENEHHO pa3pylliaercs, & Ha ee MecC-
Te¢ ¢GopMHpyeTrcA HOBas, G6oNee IUMPOKAasA TOJOCTb Pa3dKHKe-
HHfA, KOTOpas pa3pyllaerca TakK Xe, KaK H MepBas, BCJIEACT-
BHE BBIBATA TIpYHTa BHYTPH CBOAa OOpyuwleHHs GONbIIMX pa3-
mepoB. Takum 06pa3oMm, NpOHCXOAMT MNOCNENOBATENBHOE CKay-
KOOGpasHOe IpOABHXEHHE BBEPX CMEHAWILMX Jpyr Hpyra
TOJIOCTEH  pa3XWKEHHA H OOpylleHHsa Bce 06onee KpymHbIX
pasMepoB B [UTaHe, NOKa OYepedHas IOJOCTh pa3KHKEHHs He
JMOCTHTHET B CBOEH BEpXHEH YacTH IIpoJIeTa, JOCTaTOYHOro LiA
BbIXOfa OOpyllleHHss Ha T[OBEpXHOCTb TDYHTOBOTO MAacCHMBa.
Ilpn 3ToM ypoBeHb FPYHTOBBIX BOJ Haj MONOCTbI0 MOBBIILAETCH
M3-32 BOCXOAslUeH (HIbTpalUMM, BO3HHMKAIOIEH I[pPH OTKATHH
BOMbl M3 MOJIOCTH BCNEICTBHE 3aMlOJIHEHHS €e MaTepHaloM obpy-
LIEHHA.

2.14. B npouecce o6pylLIeHHs] TPYHTOB B HHXKeJleXalllHe
NOJIOCTH Ha BCEX CTaAHsAX Pa3BHTHA KapCTOBHX Aedopma-
HHA B TPYHTOBOA TOJLle NPOHCXOAHT NMpolecc CaMOJHKBH-
JauHH TOJOCTeR H3-3a pa3pHXJeHus OGpYyLIHBAIOMHXCA
rpyHToB. CTeneHn pa3pHXJieHHS 3aBHCHT OT THIA TPYHTOB,
CTeNneHH HX pa3Apo6JEHHOCTH H BePTHKaJbHOrO pa3Mepa
noJiocTH, 'pyHTH ¢ MeHblle#t CBA3HOCTbIO H GoJbluefi pas-
Apo6JeHHOCThI0 06/1aa10T MeHbllell CTeNneHbi0 pa3phixJe-

KPYNKO20 CK8O3H020 HAPYWEHUA 8 8000YNOpe

2 M (&l &) =

Puc. 2. Xapaxrep Oefopmayuii 6000HACKIUERKOI
,,,,,,,,,,!,,,,,,,‘.,4,,,,,,,, TOAWU 2PDYHTO8 NpuU 6Ke3anKom o6pazoeanuu
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Mpoueccst T T 77T sinnemus, nabmonapumecs npH SKCTOPHMEHTANBHOM H3YUCHNH | XEpaKTep H3MeHEHNA Napamer-
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HTalH CeoficiBa
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. 25 Jehoar
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Hy<H,<H,
H,=0
hr < h'l < h ut
OunsTpauMoHHOe Cuoficea
CABMYKeHH e BOJIO- fecxa
HACHILLICHHBIX mec- M const
KOB H,
H,
. 2a, —var
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2 a ’ < 2 a ”{ 2 a -~
BA3KOIIACTHYHOC ”o } const
HCTeMetiHe BONIOHA 2a,
CHILIEHHOTO MeCKa CsoftictBa
BHYTPH 30HKI
GuUnETpaIHOHHOTO necxa - yar
CABYOKEHMA dgp>dgy> d”
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H,=0
. CeoftcTBa
Tlonayvee pasxu- Sl necKa m‘
XeHHe BONOHACh- S
[IeMHBIX TIECKOB, Y 2a,
HCTedeHHe MUkl . Hy-var
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Tabnuua2

ST

1 ~ necvaHbie TPYHTH PANIHYHOIO FPAHYIOMETPHYECKOTO cOCTaBa; 2 — BOAOHANOPHLIH C/IOf CO CKBO3HBIMH HAPYIEHHAMH CITIOLIHOC-
™; J — KapcTyoumecs noponsi; 4 — 30Ha GWISTPAHOKEOTO CABHXXEHHA NIECYaHOI0 MPYHTa; 5 — NOG3eMHadA NOJIOCTD, He 3aNONTHeHHAs
BOMOH; 6 — NOA3eMHAA NOJNOCTH, 3ANIONHEHHAR BOROK; 7~ MONOCTH OGPYiCHUsA, 3ANONHEHHAA BHILIENEXKAUMM IpyHTOM; 8 — NONOCTB
Pa3kMKEHUs, 3aNOHEHHAA BHILLENEXAUMM [PYHTOM; 9~ IIbe30METPHHYECKHH] HANOp NoA3eMHLIX BoAl; /0 — ypoBeH, Ge3HaNOpPHEIX NOA-
3EMHRIX BOJI



HHuA. UeM MeHbllUe BHCOTa NOJIOCTH, B KOTODYIO NPOHCXORHT
ofpyleHHe TPYHTOB, TeM HHXKe KO3GQHLUHEHT pa3puXJeHHs.

2.15. KapcroBble gedpopMalHH MO XapaKTepy HX MpOsB-
JIeHHs1 Ha 3eMHOH MNOBEPXHOCTH JAeJATcsd Ha AedopMalHH
C HapylleHHeM CIJIOUIHOCTH MOBEPXHOCTH TIpyHTa (mpoBa-
JIbl, KapCTOBBIE MPOCAKH) H Ge3 HapylUeHHS.

2.16. MpoBaan Moryr ¢GOpMHPOBaTHCA NyTeM HENo-
CPe/CTBEHHOro BhHIX0Ja CBOAa Ha NOBepXHOCTb (pHC. 3,a)
HJIH NyTeM BePTHKAJbHOIO CABHIKEHHS, NPHHHMAsA NpPH ITOM
KpyraounauHapuyeckylo ¢opmy (puc., 3,6, 68). B nanbuedt-
1IeM APOHCXOAAT OMNOJ3aHHE H YMOJIOXKeHHe CTEeHOK NpoBa-
aa ¢ GopMHPOBAHHEM BOPOHKH MOYTH OAHOBPEMEHHO C Mpo-
BaJIoM HJH Gosee AauTenbHoe BpeMs. Bpems ¢opmupona-
HHS BOPOHKH 33aBHCHT OT COCTOSIHHSI H CBOAICTB rpYHTOB, Xa-
paKTepa pacTHTEJLHOCTH H 3aA€PHOBAHHOCTH 3eMHOH
NOBEPXHOCTH, AHaMeTpa (d,,) H BHAHMOR rAyGHHH npoBa-
aa (puc. 3,2), reoMopoNOrHIECKHX H KJIHMATHYECKHX yC-
Jn0BHfl, CTeNeHH BJAHAHHA HArPy3KH H APYTHX aHTPONOreH-
HHIX BO3/ieACTBHA.

YcnoBHe npefesibHOTO PaBHOBECHS FPYHTa HMeeT BHJ

(Q,+Q)- (C,* Fy)=0, 1
d,

ng
Ja| 1&ls

Puc. 3. Mexanuim o6p Kapcr npoeana Ka 3em-
HOli NOGEPXHOCTU

8 ~ HeNOCpedCTaeKKbiii 86IX00 HA NOBEPXHOCT; 6 — 06paso-
8anue Xpy2noyunuHOpusecKoz0 npoeana Hao c6000M 6 nox-
POSKBIX OTNOXEHUAX; B — O0OPA306aKUEe KPY2AOUUAUROPU-
4eCKO020 NPO6ana KENOCPEOCT8ERKO HAO NOAOCTHIO 6 KapCTyio-
WUXCR NOPOOAX; T — PACYeTHAR cXeMa OoOPA3I0EaHUR Kpy2no-
YUAUKOPUNECKO20 nposana



rae @, — Harpy3ka C NOBepXHOCTH Ha HMHHAp rpynta ABCD Becom Q; G,
l“,.I — CHJIN CleITIeHUA B TPEHHA, BO3HHKAOMe 0O 60 KOBOH# NOBepXHOCTH LIK-
JIMHIpA TPYHTA.

2.17, Tlpouecc o6pa3zoBanusi npocefanufi (JOKaJbHHX
oCellaHH#t) B HacTosulee BpeMs H3yueH HeaocTaTouHO. [Ipo-
JOJDKHTENLHOCTh e 3TOro Mnpollecca CocTasJjsieT OT He-
CKOJIbKHX AHefi 10 HeCKOJIbKHX MecsueB. Paamepn mnpoce-
JNaHHA B NJlaHe AOCTHralOT HECKOJIbKHX JAECATKOB METPOB
NPH OTHOCHTeJbHO HeGoubuiof (A0 1—2 M) rayGuue.

[Ipocenanusi Moryr HmeTb ABa cnoco6a o6pa3oBamHHA.

ITpu cpaBHHTENbHO HErJy60KOM MECTOMNOJIOXKEHHH NOJO-
CTefi B KAPCTYIOULHXCA MJIH TOKPOBHHX HEKapCTYIOUIHXCS
rPYHTax, HMEIOUHX OTHOCHTeJbHO HeGoJbluof pa3Mep (I't,,)
No BepTHKaJAH CBOGORHOrO OT 3aNOJIHHTEJS NpPOCTPAHOTBA
(puc. 4,a), uau nosocrefi pasxukeHHn (puc. 4,6) moxer
NpOHCXOOMTb IUIABHBIH MpOTrH6 TONUMH TINHHHUCTBIX TPYHTOB
Haj TNONOCTAMH ¢ oO6GpasoBanHeM Ha 3eMHOH [OBEpXHOCTH
MPOCENAHHIH C I0CTaTOUHO GONBIUMMH YKJIOHaMH (i =-%’!-).

IIpy o6pasoBanumM pa3yrIOTHEHHOH 30HBI Ha CPaBHHTEIBHO
HeGONMBIIOH rnyGuHe, Hampumep, H3-332 3aNOJIHEHMA CBOJA
paBHOBECHS TPYHTOM IMpH ero oOOpyIHeHMM IIPOMCXORHT YyII-
JIOTHEHWE TIpYHTa INOJ HeACTBHEM COOCTBEHHOro Beca, Beca
BBILLIENIEXAIMX NOpOS H BHelmMed Harpy3kH (puc. 4, 6). Ilpu

L 28

Puc. 4. Boamoxmuble MeXqHUIMBL
npocedanui

8 — Npu Haauuuu He3anOAHEHHBIX
Kapcroewlx nosocred; 6 — npu ha-
AUNUU NOAOCTEl DAZWUNERUR; B —
npu KaAURLYU Pa3yNAOTHERHOU 30KbL

P B2 B 22 R =
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3TOM, 4eM GoJibllle BHCOTa pa3ynJoTHeHHOR 30uul (M), Tem
Goskine rav6uHa ocenanus (h).

2.18. KapctoBnie OCeRaHHf, 3aHHMAIOLIHe OTHOCHTE/b-
HO OoJblue NO MJOIIAAH TEPPHTOPHH, MOT'YT HMeTb pas3s-
HHi MexaHH3M o6pa30BaHHA.

Ilpn nepekpHITHH KapcTOBHX NOMOCTedl MJACTHUHHIMH
TPYHTaMH NOC/ieAHHe MOTYT NJaBHO nporu6atbes. Ecan no-
JIOCTH PacloJioxeHbn PAAOM, To AedopMaiuuu nporuba CJH-
BaloOTCA Mexay coboit, o6pa3ys Ha 3eMHO#t NOBEPXHOCTH
ocenaHHs B BHAe Myaban (puc. 5). IlpoaonxkurensHocts
npouecca 3aBHCHT OT CKOPOCTH pPacCUIHPeHHA KapCTOBHX MO-
JAocTelt.

[Tpu onpeneneHHBX rpagueHTax HHcxoAsuwel ¢urabTpa-
UHH MOXeT NPOHCXOAHTb Cy(PPO3HOHHHA BHHOC H3 flecYaHo-
ro rpyHTa 4acTHIL 3aNOJHHTe/f, CBOGOAHO JeXaUlHX B Mo-
pax ckejera, He CONpoBOXKAaIOUHACA Aedpopmauuesi ckeer-
HOM CTPYKTYpH rpyHTa (cyddosus I Tna), BcaeacTsue xo-
TOporo 06pa3yloTcs pasynJoTHeHHHe 30HHM (pHc 5,0).

2)
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Toura Ocedanu

nepeed

Puc. 5. Bozmoxcuvie Mexanusmur ocedanuii

a — Npu pacnoAONEeRUU KAPCTOBbIX NOAOCTEl Ha He6OABWOM DACCTOAHUY OpY2
or dpyaa; © — npu naausuu cyosuu 1 Tuna; B — npu pacTeOPERUU NOSEDPX-
HOCTU KAPCTYIOWUXCR nopod; T — npu 065eMHOM DACTEODERUU TOAUK KapC-
TYIOWUXCA NODPOO; I — 310DPa hanpaxcenuii npu npozube pyHTO60M TONIYU
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Ipn AuHAMHYeCKOM BO3JAeACTBHH HJAH JeACTBHH GOJb-
UIHX CTaTHYECKHX Harpy3oK MNPOHCXOAHT NOCTENeHHOe
yNJIOTHEHHe PYHTOB B 3THX 30Hax ¢ o6pasoBaHHeM Ha no-
BEPXHOCTH NJ1aBHHX ocenaHunii. JlepopMaunun Takoro poxa
HMEIOT TCHACHUHI0 K 33aTyXaHHI0 NpH HEH3IMEHAKUWHXCA TI'MApO-
TEO0JIOTMUCCKHX YCIIOBHAX U BHEUIHHX BO3JIeﬁCTBHi[X.

[Ipy MHTEHCHBHOM MOBEPXHOCTHOM pACTBOPEHMH KapCTyio-
LIHXCA TMOpOHd MOXET NPOHCXOUTh HEpPaBHOMEpHOE IO IUIO-
IMal4 CHIDKEHHEe YpOBHSA 3TOM NMOBEPXHOCTH, BEAymee K IMpo-
ruby Bced TONIUM FOPHBIX NMOPOJ HAa 3TH CHkeHHeM (pHC. 5, 8).
AHaIOT¥YeH MpollecC OCEJaHMA W NpH OOBbEMHOM pacTBOPEHHMH
TOJILM KapcTyoumxcs nopon (puc. S, 5

OcenaHHsl, BH3BaHHBE NOBEPXHOCTHHM H OGBEMHHIM
pacTBOpeHHeM NOPOR, HMEIT MPAKTHYECKH HenpeKpamaio-
utHAca xapakTep.

Ha kpasx Myaba ocepanuft, Bi3BaHHHX MPOrH6OM TOJ-
M TPYHTOB, BO3HHKAIOT pAaCTATHBAIOWHe HANPAKEHHA
(puc. 5,0), BeayuiHe K 06pa3oBaHHIO Pa3yNJOTHEnHmX 30H.
B TakHX 30Hax 06J1er4aloTCs YCJAOBHf HHOHJIbTPAUHH BOAB
B TPYHT H YBeJHUHBAaeTCS CKOPOCTb HHcxoasueh ¢uiabTpa-
LUHH, KOTOP3asd MOXET MNPHBECTH K MOJHOMY DPa3pyLIEHHIO
CKeJIeTHON CTPYKTYPH TPYHTa H COOTBETCTBYIOUIHM Aedop-
Mauuam (cydpdosus II Tuna).

Knaccupukauus KapcToBaiX nepopmManmit VI peleHns
ApPXMTEKTYPHO-IUIAHHPOBOYHBIX 33124

2.19. las MHKPOpPaAOHHPOBAHHS 3aKapCTOBaHHHX Tep-
pHUTOpHH, HCNOJB3YEeMOro NPH pelleHHH apXUTEKTypHO-NJa-
HHPOBOYHHX 3aJa4, CJefyeT HCNOJAb30BaTh KAacCHPHKALHH
KapcToBbX AepopMatiHii, npHBeJeHHble B Taba. 3 u 4.

2.20. MexaHH3M KapcToBHX Aedopmanuil, nmpoucxoas-
HIMX B TOJIlle TPYHTOB, B 3HAYHTEJbHON CTEeNeHH onpeaens-
€T HX XapaKTep NpH H3MeHeHHH NPHPOAHOA OGCTaHOBKH
B Pe3yabTaTe XO3ARCTBEHHOM NEATENbHOCTH, KOTOPOE HeH3-
GexxHO B TOA HJIM HHOH Mepe INPH OCBOGHHH 3aKapCTOBaH-
HHX TeppuTOpHii. [IpH cocTaBJIeHHH FeHN/aHOB W NMPOSKTOB
JeTaJIbHOM TNJAaHHPOBKH H  3aCTPOAKH, NpPOKJaAKe Tpacc
Pa3JIHYHHX KOMMYHHKAUHA H T. [l. TPEACTABJIAETCHA BaKHHM
HaJiHYHe JaHHHX M0 YYBCTBHTEJNHHOCTH Pa3HBX yacTefi oc-
BaHBaeMON TEPPHTOPHH K Pa3NHYHHIM TEeXHOTeHHHM BO3-
nefcTBHAM. TeHAeHUHIO H3MEHEHHA MapPaMeTPOB KapCTOBHX
AedopManuii MOXKHO YCTAaHOBHTb MJISt KOHKPeTHBIX HHXKe-
HEePHO-Tre0JIOrH4eCKHX H TeXHOT€HHHIX YCJOBHH, JHIUIb OTYeT-
JHBO [MpeACTaBJ]AA MEXaHH3M KapcTOBHX aedopMauHi.
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Ta6nuwna 3

BBl KAPCTOBLIX PA3pyLUIeHHH HaMenennn MexaHH3MAa KApCTOBLIX paspylleHHit non BIHAHKEM
TEXHOTEHHMIX (PAKTOPOB
T™HI NOATHN CTaTHYEC- | AHHAMMYCC- |H3IMeHeHHE YPOBHA HIMeHeHHE PpeXXMMA TPeUIMHHO-
KMe Har- | KHe HArpy3- |HajKapCTOBBIX BOT KApCTOBLIX BOJ
py3KHu KH —_—
NOBbIILIeHHe (CHIDKeHHUe | MOBbIlIEHHE [CHHXEHHE | YBelIHue-
Hanopa Hanmopa | HHe pacT-
BOPAIO~
el cno-
COGHOCTH
O6pyienue C BHIXO/IOM Ha 1 3
NOJIOCTH NOBEpPXHOCTD 15
- 2 2 —————— 12 - 1
¢ o6pa3oRaHHeM NOJOC- 13
Te#l B MOKPOBHBIX IPYH- 14 12
TaxX
O6pyuieHne BOCXOIALIAA
NOJIOCTH dwmTpaL U 2 2 1 3 1
# cybdoaus 11 4 15 15 S
1T Tama HHCX OJLALLAA 16
wpTpanMs
Cyddo3un cyddo-  HuCcxopAwas
yepe3 HeGonplie  3uA dwmTpauus 4 5 8 5
HApYIIICHHA B Iltina  ———e— 10 10 -
Booynope BOCXOAALIAA 7 s 7
dwisTpauus
cy¢dpdosun 1 ™na 6 5 8 5
Iporu6 HaJ KapCTOBBIMH
TOTIUM NoNOCTAMK 13 13
TPYHTOB - ——— - 9 14 12 14
HaJI IIOBEPXHOCTHIO
PacTBOpCHUS 15
Haj 30HaMHU 0GbeMHOro 15 15
PacTBOpEHHS 6

—— e

Mpumeuanuc. B Tabn. 3 npuuaTH cnegyoume uH¢ppossie 0603HaYeHUA: 1 — yMeHblUEHHE yCTORMHBOCTH KPOBIIH NONTOCTEH
M pa3spyllucHHe CBOJOB; 2 — TO e, P PacroIOXeHHH MX B aKTWBHOH 30HE OCHOBaHHs; 3 — NOBbLIICHHE YCTORYMBOCTH KPOBJIM HO-
nocrell; 4 — pasxDKelde TPYHTOB C MCTeMEHHEM MX B NONOCTH; 5 — MHTEHCMPHKaUMA paspylueHHit; 6 — To xe, ¢ oGpaloBanHeM
ocenanui; 7 — 3aTyXaHue paspyuieHu# ¢ BO3MOXHEIM nmepexonoM K cydposun I u LI Tuna npu mucxopame#t ¢unsrpaun; 8 — To
e, ¢ BOZMOXKHBIM IepexoroM K cyddosun 11 THna npu Bocxonsime#t GUABTPAHH; 9 ~ BO3MOXEH NEpexon K obpyIeHnio NooCcTH;
10 — BO3MOMXCH mMepexof K oGpyIieHHI0 NONOCTH B coueTaHnn ¢ cyddosneit 1l TMma; 11 — Bo3moxen mepexon k cyddo3nn yepes
HeGostbllne HapyUICHUA B Bogoynope; 12 — Bo3MoXeH nepexof K O6pYLUCHHIO NIOJIOCTH B COYETaHHHK C Cy! suelt 1] THIA mpu BoCXO-
aswelt dunprpauua; 13 — 7o e, Npu HMcxomAweh ¢unbsTpanun; 14 — Bo3mMosxeH nepexoft k cyddoann L THna vepes HeGonbiMe Ha-
pYLIels B BOROYNOpE; Mpu HucxonAmiel ¢punsrpaiyu; 15 — 10 Xe, Npu Bocxopalued punsTpaunn; 16 — Bo3MOXKeH Nepexon K cyd-
¢o3un 1 Tvna Yepe3 HeGoJbIlIHe HapYHIEHHA B BOJOyHope



Ta6bnuua 4

Bunm neopmaunit no xapakrepy | MHrepBannt npomo:mp)'fuux (cpemHe-
BPOABNICHUA HX Ha 3eMHoO# BEPOATHLIX) MapaMeTpoB

TI0B EPXHOCTH -
nHaMerpa myﬁmm]uaxnona CKOPOCTH

GoproB |nedgopma-
uuh

Cuapyme JMckper- npoBatnl + - - -

HHeM Hble - —

cIIou- KapCcToBhE + + - -

HOCTH OpOCaKH

Be3 Hapy- npocena + + - -

it HMSA

CINIOUHOC- — —— —_—

marpyita Henmpepms- ocemanus - - + +
Hble

——— .

1 Knacem nedopmauuit B 3aBHCHMOCTH OT IIPOTHO3HpPYEMBIX aMeTpoB
m. 2.23-2.26. P

2.21. Tlpu BHGOpe CTaTHIECKHX H KOHCTPYKTHBHHIX CXeM
3naHufi H coOpyxeHHit, CNOCO60B MPOTHBOKAPCTOBOA 3amiH-
TH HeOGXORHMO YYHTHBATh BHAH ZAedopMauHfl B 3aBHCH-
MOCTH OT XapaKTepa HX TIPOSiBMeHHS Ha 3eMHOfl nopepx-
HOCTH.

2.22. KapcroBue aedopMallHH € HapyuleHHeM CIJIOLI-
HOCTH 3eMHOH NOBEepPXHOCTH LleJieCOO6Pa3sHO MAeJHTh MO HX
BHAMMON FAyGHHe Ha nposatu (h>25 cM) u KapcToBHe
npocazku (k< 25 cM). Ilpu < 25 cM 31aHHA H COOPYKEHHSA
MOXXHO NPOEKTHPOBATh aHAJIOTHYHO 3AaHHAM C y4eTOM BO3-
JeficTBHA JAedopMauHil THNA «yCTYN» B COOTBETCTBHH C Me-

‘TOAHKAMH NO pacyeTy H NPOEKTHPOBAHHIO 3JaHHA H COOPY-
JKeHHHA Ha noaApabaTHBaeMbiX TEPPHTOPHAX.

2.23. KapcroBuie pedopMauHr 6Ge3 HapyuleHwsa CIJIOW-
HOCTH 3eMHOH NOBEPXHOCTH JeJATCA B 3aBHCHMOCTH OT
3MayeHHsl HakJoHa GoprtoB (i), mpeacrasjsiowero coGok
OTHOLIEHHe Pa3HOCTH BePTHKaJbHHX JedopManui ABYX
COCEeJJHHX TOYeK MYJbAW K PACCTOSIHHIO MeXAy HHMH, Ha
npocedanus (¢ >20 MM/M) K ocedanus (i<20 mm/M).

[lpH npoeKTHPOBAHHH 3AAHHA H COOPYXKeHHA Ha TeppH-
TOPHSAX, TAe BO3MOXHH OCENaHHsA, LeJecoo6pasHo MOJb3o-
BaTbCSl METOXHKOH pacyeTa 3MaHHA H COOpYXKeHHA Ha noa-
pa6aThiBaeMHX TEPPHTOPHAX C YYeTOM XapakTepa H Mpo-
JMOJIKHTEJLHOCTH KapcTOBHX ocenaHHA. B 3tom cayuae
KapCTOBHE OCeJaHHA aHAJIOTHYHO OCeNaHHSM, BHI3BaHHLIM
noapaGoTKON TeppPHTOPHMA, uejecoo6pa3Ho pa3nenfTh Ha
YyeTHpe pa3HOBHAHOCTH B 3aBHCHMOCTH OT 3HaueHHHA i, MM/M:
20—10, 10—7, 7—5, MeHee 5.
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2.24. B GoJbLUIHHCTBE CJy4aeB XapaKTep BO3AeACTBHA
NpoOBaJIOB H MPOCEXaHHA Ha COOPYXKEHHS BO MHOTOM coBna-
naer. OHHM M3 OCHOBHHIX paCueTHHX NapaMeTpoB MpH
olieHKe 06'beMOB KOHCTPYKTHBHO#i NPOTHBOKAapPCTOBOR 3allli-
TH AIBJISICTCH MPOTHO3HPYEMHA (CpeaHeBepoATHHA) pa3mep

B niaHe. [lo3aToMy uenecoo6pasHO YCTaHOBHTH CAEAYIOUIHE

HHTepBa/JHl pa3MepOB MPOBAJIOB H NpOCeNaHHA B NJaHe
(d) B 3aBHCHMOCTH OT CTENEHH CJOXKHOCTH KOHCTPYKTHBHOM
3alHTH 3JaHHA:

Pa3mep npobanos H NpoceNaHK# CTemeHb CNIOXHOCTH KOHCTPYKTHBHOHR
B miade o, M: 3QLIMTHI pacTeHuit
Gompwe20 ............. 3alMTa KpaftHe 3aTpynHeHa WIM HeBO3-
MOXHa
2010 . . .. ... a .. 3aTpynHeHa
D IOCTaHOYHO CJIOXKHA
MeHble3 . ... .. ... He MpHMeHAeTCA WIH NpHMeHAETCA B

OrpaHH4YeHHOM OGBeMe

2.25. KapctoBue npocaakn (HernyGoKHe NpoBajbl) ne-
/1eco06pasHO MOAPA3feJATH B 3aBHCHMOCTH OT IJYGHHH
NpocelaHHsl  Ha aBe Pa3HOBHAHOCTH: TJyGHHON MeHee 5
W paBHOAi 5—25 CM Mo aHA/MOrMH JeNeHH NPOCaJOTHHIX
FPYHTOB Ha /Ba THNA NPOCaAOYHOCTH.

2.26. BosaeficTeHe mpocenaHHA Ha 34aHHA H COOpYe-
HHSi BO MHOTOM OJHHAaKOBO C BO3/eACTBHEM TNPOBAJIOB MpH
CpaBHHTeNLHO Gosbwiof ray6HHe mnpoceaaHHfi (yCJOBHO
h2 25 cM) uaH ¢ BoajeACTBHEM KapCTOBHX Mpocaiok (A<
<25 ¢cM).

BuijeneHne TePPHTOPHA MO BHAAM H Pa3HOBHAHOCTAM
KapcToBhIX AedopMalHii NMPOH3BOAHTCH, €CJAH HMEeTCs AO-
CTaTOYHOE AJA MX CTaTHCTHYecKOR 06paGOTKH WHCJO.

Knaccudukauus KapcTonposBiesHs [N NPOeKTHPOBAHHA
KOHCTPYKTHBHO# NPOTHBOKApPCTOBOH 3aLIUTLI

2.27. [1IpH npoeKTHPOBaHHH KOHCTPYKTHBHOA NPOTHBO-
KapCTOBOM 3aLIHTH CJeAyeT NMOJb30BaThC KAaCCHOHKaLueH
KapcTonposiBJieHui, npeacTaBjeHHof B Ta6a. 5.

2.28. Kapcronposp/jieHHs1 HeOBGXOAHMO MOAPaA3AeNATh H&
noeepxKOCTKbie W NoO3eMNble, BbENIAA B HHX MPYNNH B 3a-
BHCHMOCTH OT TPaHHIl 3THX NPOSBJEHH{: AN NMOBEPXHOCT
HHX — € HapyuleHHeM CIJIOIIHOCTH FPYHTa Ha 3eMHOA no-
BEDXHOCTH H 0e3 Hero; AJA TNOAIEMHHX — HE HMEOLlHe
NOCTaTOYHO YeTKHX FPaHHLl H OrPaHHYEHHBe B NMPOCTPAHCT-
Be. OTH JlaHHBle Npexae BCEro HeOGXOAHMH MPH NJAHHPO-
BaHHH HHXXEHEPHBIX H3BICKAHAHA C UeJbi0 NPOrHO3HPOBAHHA

23



st

INosepxHocTaHE

Ta6nuua s
Tunb! 4 BHOBE XapakTepHCTHKa KapCTONpOABIeHHH B3anMOCBA3b KapCTONpoABIIeHHH BO
KapCTONpOABIeHH BpeMenH
dopma ycTolvm- XapakTep npenuect- COMYTCTRYIO-{MIOCIENYo-
———————————— BOCTb K pa3-| Bo3aeltcTBuA {Byloume e 1me
B paspe3e | B IaHe | pYUIEHHIO B |Ha PyHOaMeHT
€CTeCTBeH-
HOM coCTOS-
HHH
— ————t [ VU SN S
C Hapylle cBonooGpasneie OKpyr- HeycToit- ot NOJNIOCTH 30HBI pa3yn- KOHUYECKHE
HHeM g nas YHBhBIE (Y- TNIOTHEHHA  NPOBAIBI
CIDTOLLHOC- —_ B MOKPbl: =———=————— .
TH [PYHTA E LWTHHOpHYEC- Manoycroit- Prim :;uxx Tiopo
3 KHe YHBBIE @,
=~ ceeromysoer- o, e e o et e e e e e e e e
KOHUYECKHE LWIHHOpHYEC-
R, I MpOBALI
csonoobpas-
Hhle MpOBaNBl
Ka| BbI€ ] NONOCTH
npgg:gku yCToHuK- , Wu,.
Bble —
______ JO e e — e e e e e
Ge3 Hapy- mnpocenaHus (jo- p— —————— s . 30HbI NEe3KH-
LIeHUS KanbHble ocena- ‘ g OBAJTBHASA C flm Terpaluy B
CIUVIOLIHOC- HUA) - © KapCTYIOILMX-
TH FPYHTa CA nopoxax
OCeNaHHA . 30HBI palyn-
I _,{ JIOTHEHUA B
NOKpHIBAIO-
LMX Mopomax
NOHWKEHUA B 30HBI pasyn-
KPOBN¢ Kapc- JIOTHEHHH B
TYIOLMXCH NOKPLIBaAIO-
nopon, LEX nopo-
_____________________ e — o e e e e Jax - e
TIOHHIKCHHUA B 3OHBI [E3UH- JIOKaNBHbIE H
~me——m—a- KPOBJIC KaDCTYIO-  HiEB" | o~ @ Terpanyu B obumpHsie
He UMelo-  UMXcH nopon KapCTy IOWHX- OCeIaHHA
ume yer- ¢A noponax
KHX Ipa- ————————— -
HULL &~ e - - e e eetaivanedmant - -
2 pmymwiome ﬁll”"’”m MAanoycTolt- B e —m———— S
§ HUA B IOKPOB- ’m y#Bble NIpOBATHI H JIOKaJmHblE U
o HBIX NOpozax [ MPOCAIIKH, N0- obupHie
...... ——— HHXEHUA B - ocemaHun
g 30HBLI BEIRHTe- KpOBlE K&PC- 0 m——— e
s Tpailiu B Kapc TYOLMXCA 110- IOJIOCTH B
S Tyloumxcs poOH, NONOCTH KapcTyio-
5 noponax B NOKPLIBAIO- MXCA TOPO-
o MX noponax max
OTrpaHuyeH- B KapCTYIOLMX- moGad n mﬂ 30HMI pasyn-
Hple B MpOCT-  CA Noponax ] - NOTHEHUR U
paHCTBC T PuneTpaun-
OHHbIE pa3-
pyuierhis B
Kapcrylo-
uMXcH nopo-
g nax
g ——memmmmmo———oooee e S Y —
S B HeBOJOHa- Pum  30HBI IE3YH- 3ANONHUTENb 30HL! FpaBH-
2 CBILCHHBIX I@! TerpallkK B TOMOCTEA B TauMOHHOIO
MIOKpLIBAIO~ KapCTyIOuMX- Kapcryio-  COBHXXCHHA B
WX noponax CA U0OpoOax  UMXCA NOpo- NOKPHIBAIO-
max HMX ropo-
nax
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Hpoodoaxerue 1a6n. 5

_— e o e T v e e - - ~————
THIE! 1 BROBI XapakTepHCTHKA KapCTONpPOABIeHHi B3aMOCBA3L KapCTONPOABIEHHH BO
KapcTonposBieHuit BpeMeHHU

dopma ycrolun- XapakTep npenuiect- COIy TCTB Y 10-|NO Cllenyio-
———————r e BOCTB K pa3-{Bo3neACTBHA {BYOLLHE ume pe
B paspede | B IUlaHe |pyllleHHIO B [Ha GyHOaMeHT|
€CTEeCTBEH-
HOM cocTof-
HHH
_______________ ——— ———— — il e —— —— —— " — ———— —— —— —————— e e . — —— ——— ] —— v — > - T W e 40— ——— -—
—————————————————— ———r———— e —————— [O/IOCTH B 30HBI FPaBM- 30HL! PUIBT-
B HEBO[IOH&- HeycToitun- P KapCTOBHIX  TAUHOHHOTO PaMOHHOIO
CBILLEHHBIX Bble Pun| TIOPOHAX COBH)KEHMSI pa3pylIeHHus
MOKPHIBAIO- e == # GuIETpa- B NOKpBIBAIO-
UHX noponax HHOHHBIX  LIMX HOpO-
pa3pywenntt max
———————— B MOKPhl: ————————
3J0HBI JIe3UH-  BAIOIOHX cBoA0OGpas3-
TerpauMu B nopogax Hble ¥ M-
KapCTYIOLIMX- NHHOpHYec-
CA nopoaax KNe npoBpa-
- o - — JIbl, KapCTO-
30HbI TPABUTAHOH- Manoy croit- NOJIOCTH, 30- MONOCTHB  Bble mpocaj-
HOT'O COBHXEHUSA B YHBLIS HBI QMNIBTPa- TMOKPLIBAIO- KH, 30HBI pa3-
NOKPLIBAIOWMX NO- IMOHHEIX pa3- WIMX NOPO- YMWIOTHEHHA
ponax pylsennit 8 nax B NNOKPLIBA0-
noxpmalo- umx mopogax
UMX NOpoaax
30HB! GUIETpauH- MOJIOCTH B
OHHOTO paspylle "% xapcryoumx-
HHS B MMOKPLIBAIO- ‘——~| ¢ noponax
LIHKX NOpOnRax —————————
—_—————— e —————————— | em—e e 30HBI OEUHTE ————— = —————————
3aNONHHTEND N0~ moGas pauvKi B Kapc- NoNOCTH B 30HB! rPaBu-
nocreft B xapcry- TYIOUMXCcH KapCTylo- TalHOHHOTO
IOIMXCA Oopoaax noponax LMXCA 0- COBYIKEHHSA H
poaax ¢unsTpaun-
OHHOFO pa3-
pyLlueHns B
NOKpBIBAIO-
LMX Mopo-
nax



BO3MOXKHHIX Pa3MepoB KapCTONposiBNeHHA H BHOOpa THNA
dbyHaaMEHTOB.

2.29. JleneHHe NOBEPXHOCTHHIX KapCTONMPOSABJIEHHH Ha
nposaasi, Kapcrosvie npocadku, npocedanus ¥u 0Ce0aHUR
NPOH3BOAKTCA MO TeM XKe NPH3HaKaM, YTO H B KJaCCH(pHKa-
UHH AJS peuieHHs apXHTEKTYpHO-NJIaHHPOBOYHHX 3a1ay.
Onnako B OT/IHYHE OT 3TOA KJacCHOHKAUHH BHAeJIEHHe 1O-
BEPXHOCTHHX KapCTONpOSBJEHHA N0 pa3MepaM OTAEJbHHX
BHJOB He HMEeT CMHCJA, TaK KaK AJA PacyeTa KOHCTPYKUHH
BaXKHH KOHKPeTHHe pa3mepHl fepopMalHii, a He HHTEPBAJH
HX 3HayeHHH.

2.30. IlpoBasinl uesecoo6pa3Ho YCJIOBHO AEJHTb MO HX
¢dopMe B pa3pese Ha ceodoobpa3snbie, yuaunopuyecKue u
Konuuecxue, Takoe neseHHe HeOGXOAHMO AJIfi NpPaBHAbHOR
HHTEpNpeTallid  pe3y/bTaTOB HHIKEHEPHO-TeOJOrHYECKHX
NPOrHO30B O BO3MOXKHHX pa3Mepax nposaJjios. Kpome Toro,
3TH CBelAeHHS HeOGXORHMB JJA pacueTa KOHCTPYKUHA
C y4eToM KPaTKOBPEMEHHOrO H JOAT'OBPEMEHHOro BO3AercCT-
BHS AHCKPETHHX KapcTOBHIX AedopMaulHA Ha COOpYKeHHe.

2.31. B rpyHTOBO# TOJIle HAa 3aKapCTOBaAHHHX TEPPHTO-
PHSIX BO3HHKAlOT pa3jiHuHHe ocNab/ieHHble 30HH, Kak He
MMelllHe YeTKHX FpaHHIl B NPOCTPaHCTBe, BH3BaHHHE NPO-
HeccaMH 0GDBEMHOrO PacTBOPEHHS KapCTYIOUIHXCS NOPOA,
cyddoaneit (6oabiueli yacTbio B NecYaHHX TPYHTax), pas-
YNJIOTHEHHEM HECKAJIbHHX FPYHTOB BCJNENCTBHE H3MEHEHHS
HailpsAXKEeHHOTO COCTOSHHS MAaCCHBa HajJl KapCTOBHIMH I0JO-
CTAIMH, TaK H GoJsiee HJIH MeHee 4eTKO OrpaHHYeHHHeEe B MpO-
CTpaHcTBe.

2.32. BuigesieHHHe BHAH KapCcTONPOSIBJEHHA XapaKTepH-
3YIOTCA pa3/IHYHHM BO3/efiCTBHEM Ha (yHIaMeHT BO BpeMe-
HH H BO3MOXHOH -HX CMEHOR B TeueHHe CPOKa CAyXKOH co-
OpYKeHHA, 4TO He0GXOAHMO YWHTHBATb NMPH MPOEKTHPOBA-
HHH OCHOBaHH# H GyHAaAMEHTOB.

OueHka ONACHOCTH KapCTONpPOSABIIeHHH,
BBISIBTIEHHBIX IIPH H3bI CKAHHSAX

2.33. BuoisiB/IeHHBle HJAH NPOTHO3HpyeMHe B pe3yJbTaTe
RPOBEJEHHS HHXKEHEDHBHIX H3HCKaHHA KapCTOMPOSBJEHHS
JNOJXKHH OHTb OLEHeHH C TOYKH 3PEHHSl HX OMAaCHOCTH AJSA
NPOEKTHPYEMBIX HJIH SKCMJIYaTHPYeMbIX COODYIKEeHHl.

Oueuxa OINIAaCHOCTH Kapcronpo;mne}{m“l [OJDKHA YYHThIBATh BEJIH-
YHHY aKTHBHOH 30HBI OCHOBAHH#, PacYeTHBIH CPOK CIy>Gbl cOOpy-
JKeHMSA M OpyrHe napameTphbl.
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2.34. Crenens OGBEKTHBHOCTH OHEHKH KapCTOOMAaCHOCTH MOXeET
6BITh PA3NHUHON B 3aBHCHMOCTH OT NOJIHOThI HCXO[HOH HH)KEHEpHO-
reoyiorudeckoi HHpopmaiu.

IIpn MCrONB30BaHMH B KayecTBe MCXOMHOH HMH(POpMAlMM JIHIIL
camoro ¢axTa OGHapYyXeHHA KapcTonposBieHuit (6€3 ompeneseHus
reOMEeTpHYECKHX M ApPYTHMX NapaMeTpoB, XapaKTepH3YIOUIHX Mexa-
HM3M MX [JaibHeillllero pa3sBHTHA) MOXHO OLEHHTb CTeNleHb KapCTo-
onactu (Tabn. 6), pasnenMB KapCTONpOSBIIEHWs Ha ONacHeie (Bepo-
ATHOCTh NOABJECHMA TEX HIN HHbIX Heopmalmi 3a CpOK CIy>GbI
COOpYXeHuit paBHa 1) u noTeHumansHo onacHuie (0—1).

2.35. Bornee BBICOKHE YpOBHM OLEHKH KapCTOONACHOCTH INpemy-
CMATpHBAlOT YTOYHeHHWe 3HAYeHHs BEpOATHOCTH MOsABIIeHMA nedop-
Maimy ( P)  U1A NOTEHIMAIBPHO ONACHBIX KApPCTONPOSABJIEHHH H yC-
TAHOBJICHHA HX pa3MepoB. JIif BBINOMHEHHA TaKOH OLEHKM He0GXo-
JIMMO, KCIIOJIb3YS METOAbI MOMEITHPOBAHUA, yCTAaHOBHTD ApPAMETphI,
ONpEeneIAIUINE MEXAHH3M KapCTOBBIX o pMaLHi.

BepoaTHOCTHLIH cCIOCO6 MPOrHO3HPOBAHKS
NOKaBHBIX AedopMaluit (IIpOBaJIOB)

2.36. N3meHeHHe KapCTOBBIX NPOBAJIOB, ABJIAIOIMXCA OOHUM H3
OCHOBHbIX NapaMeTpOB KapCTOBBIX Aedopmanuid, MOMIHHEHO OfIpe-
[EeNIEHHbIM BEPOATHOCTHO-CTATHCTHYECKHM 3aKOHOMEPHOCTAM, KOTO-
Pphbie HeOGXOTHMO HCIONB30BATh NpH NPOrHO3e.

2.37. BepOATHOCTHO-CTATHCTHYECKHA MeTOA NpOTHO3a
3Ha4YeHHR AHAMETPOB KapPCTOBHIX NMPOBAJIOB 3aKJIOYaETCA
B NOCTPOGHHH KPHBOA HX DacnpelesieHHs H OLEHKe CTaTH-
CTHUECKHX NapaMeTpoB, HeOGXOAHMHX B AajbHefiieM AJs
onpefieJIEHHST pPacueTHOro pa3Mepa KapCTOBHX NpPOBAJIOB:
cpeHero aAHaMeTpa d, AHCNepCHH G 2, IMNHPHYECKOrO Cpen-
HEeKBaJpaTHYECKOro OTK/JOHEHHA &, MaKCHMaJIbHOro 3Haue-
HHA d e -

2.38. Ilon6op TeopeTHYECKHX KPHBHIX pacrpelesieHHs
HeOGXOAHMO NPOBOAHTb MO 3MNHPHYECKHM rpadHKaM pac-
npejeJieHHss AHaAMETPOB NpPOBaJIoB. 3HaHHE TeOPETHUECKOro
3aKOHa pacnpeieseHHs AHaAMETPOB KapCTOBHIX NPOBaJIOB
no3BsoJsier 6oJiee 06OCHOBAaHHO ONpelessATh HCXOAHHE NaH-
Hble JUIfl pacyera 3allHTHHX KOHCTPYKLHA H OUEHKH HX 3¢-
($eKTHBHOCTH.

Ha puc. 6 npuBesen npuMep oueHKH 3 (PeKTHBHOCTH
NPOTHBOKAPCTOBBIX KOHCTPYKIHH, pacCYHTaHHHX Ha [Ha-
MeTp  mnpoBana 12 M. 3HaueHHA HagexHOCTH Fy 3THX
KOHCTPYKLHA NPH HCNOJb30OBAHHH 3MIHPHYECKOH H Teope-
THYECKOM ‘KPHBBIX pacrnpefe/ieHHs COCTaBJAT COOTBETCT-
peHHo 0,74 u 0,5. B nanHoM ciyyae 3¢(eKTHBHOCTL 3anpo-
eKTHPOBAaHHHX KOHCTPYKUHI nepeoleHeHa.

2%
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Tabnuuga 6
KapcTonposBieHus Hannune | [Ippuunst xapcro- | [Ipor{os onacHoCTH o oNHUTENBHbIE YCNOBUS
B aKTHB- |BhIX Hedopmanuit
HoM 30He|~— ———— 5 —————} ———
OCHOBE- (Cyddo- o6py1ue- | BHI BO3MOX- CTeleHb B e-
HUSA 3uA HHUA HBIX nedopmaumitiposTHOCTH
o6pa3oBaH
neq)oynuum
(P
_______________ S SN PEUNY SENER RN —_—
HesanonHeHHble ¥ 3anon- + Ipu mo6bIx [poBansl 1 -
HeHHble KapCTOBbIE NO- YCIOBHAX MPOCeJaHus
JIOCTH
HesanonHeHHbie KapcTO- - + - TipoBanst 0-1 BeposSTHOCTb YBETHYHBAETCH NPH yTeuKax
BbI€ MOJIOCTH OCeJaHKA "XO3GHCTBEHHBIX H OTKAYKaX NOHOIEMHBIX
BOI, BHGpaUMOHHBLIX BO3NACTBHAX
- + IpoBanu TO Xe -
3anoHeHHbIe KapCcTo- - + + IpoBane 0-1 TpH NOTEHUMATIBHOR BOIMOXHOCTH BhIHO-
Bbl€ TMOJIOCTH OcenaHus ca 3aMOoJIKUTENIS H3 MOMOCTH B TEYeHHe
CpoKa Clyx06hl coOpyHeHHS
Monoctu B nokpsiBaio-  IIpH moGeIX MNpoBans 1 -
wielt Tonule YCNOBUAX
TpeumHoBaTble ¥ + + - Ocenanus 0-1 BeposTHoCTh 06pa3oBaHHA TPOBANOB MO-
paspyuieHHBIe 30HBI Mposans: BLIILAETCH NPH HANHYMM HE3aNOTHEHHBIX
nonocre# B6/IN3H YYacTKa
+ - + Ipocenanus TO Xe -
[Ipocnou nonomuroBo# +  [lpu mo6rix IIpocenanus 0-1 BeposTHOCTL yBeNnHuMBaeTCA NMPH JIOKAB-
MYKH YCIIOBHRX HOM 33aMaYHBAHHH H COCPeJOTOYEHHBIX
Harpy3kax
3oHbl ¢punsrpanrorHoro [Mpw no6bix ycnoBHaxX TpoBannt 1 -
pa3spyuicHus B IOKpbI-
BaIOILMX NIOpOOax
30Mbi rpaBUTAHOHHOI'O + - - Iposanst TO Xe -
COBHXXEHUS B IOKPOBHBIX
nopoaax
To xe - - - MpoBansi 0-1 BepoATHOCTS YBEIHUHBACTCA NIPH YTEYKaX
XO3ARCTB eHHLIX BOR
Tlorpe6ennnle (3achinau- + - - KapcroBbie Npo- 1
Hble) IIPOBATbI H BOPOR- cagku (nernyGo-
KH KHe NpOB ANk,
b € 25cm)
npocegaHus
®opmbl, oGpazopasimecn [lpu moGrix - Ocenanns 0-1 Ilpy MPOROJIXAOIUCMCA HHTEHCHBHOM NIO-
B pe3yNbTaTe NOBEPXHOCT- YCNOBUAX BEpPXHOCTHOM PaCTBOPeHUH
HOTO PaCTBOpEHUSA :
Kapcronpoasnenns, 06-  Ilpu mo- + - Ocenanus 0-1 BepoATHOCTh yBenHUMBAacTCA HpH IMHa-
pa3oBaBumecs B pe3yit ObIx yc- MHYECKOM BO3AACTBHH M YTeYKax Xo-
TaTe 0GbeMHOTO PacTBO-  JIOBUAX 3ARCTBEHHRBIX BOI
peHus
NpoBansi Tipn moGrIx ycnoBRax TloBTOpHBIE 0-1 YyacTkH BOIH3H CBEXHX NPOBATIOB TAKXKE
TIpOBaNLI CYMTAIOTCA ONACHBIMH IVIA CTPOMTENBECTBA
Mynsabl OCeNaHHs TTpu m06bIX yCNOBHAX Ocenanus 0-1 -
MpOBassbl

IIpumeuaHue. 3uakamu (+) U (—) 0603HAYEHO COOTBETCTB HHO HATTHYHE U OTCYTCTBHE [RHHOTO NpPHU3HaKa.



Py Puc. 6. ITpumep oyen-
Ku eKTUBHOCTU

10 npOTUBOKAPCTO8bIX
a9 15 KOKCTPYKYUd ¢ uc-
noab3oeanuemM mnu-
a8+ puueckux (1) u Teo-
arf peruvecxux (2) xpu-
26 8bIX pacnpedenenus
23 duameTpoe nposanoe
as 1a — 2ucrozpamma;’

20
04 | / ~, /2

a3

2a — @8bposHenHan
no HOPMAAbHOMY 3a-
KONy Ougdepenyu-
anbKas xpusas; 16u
26 — cooTeercrgéenrHo

2
4 IMnupuvecxan u Teo-
a7 peruneckas UHTE2-
DpanvHvie Kpu pac-
0 5 & 9 a2 15 8 21 ow "Pedeaenus

2.39. B GoabwHHCTBe cJyyaeB KPHBH@ pacnpejeseHHs
IHaMeTPOB NpOBAJIOB MNOAYHHEHH JIOTapHOMHYECKH HOp-
MaJIbHOMY pacnpefneJiennio (puc. 7).

Meronrka nog6opa TeoperHueckHx KPHBHIX pacnpenese-
HHSi N0 FHCTOrpaMMaM ONHCaHa B CNPaBOYHOA H yueGHO-
MeTOAHYeCKON JIHTepaType Nno MaTeMaTHYeCKON CTaTHCTHKe
H TeopHH BeposTHocTefl. CpaBHeHHe 3MIIHPHYECKHX H Teope-
THYECKHX KDHBHIX pacnpeleseHHs JIHAMeTPOB KapCTOBHX
NpoBaJOB PeKOMEeHAYeTCHA MPOBOAHTL MO KPHTEPHIO COrJa-
cHs [Tapcona.

2.40. Ha yyactkax, OXHOPOAHHX C TOYKH 3pEHHSi MNO-
CTOAHCTBA (AKTOPOB, BJHAIOUIHX Ha 3HayeHHe [QHaMeTpa
KapCTOBHX NpOBAJIOB, KPHBHE HX paclpejesieHHS GJH3KH

K HopMaJibHHM (cM. puc. 6). IIpu sTom, yem Goablue yuTe-
HO NPHPOAHBX (PaKTOPOB, TeM KPHBasi pacnpejesieHHA AHA-
MeTpPOB CTaHOBHTCS 6JiHXKe K HOpMaJibHOH.

2.41. 3akoH pacnpefefeHHsi KapCTOBHIX INpOBaJioB BO
BpeMeHH 6aH30K K 3aKoHy IlyaccoHa ( 3aKoHy peaKHX co-
OuTHI).

BeposiTHOCTL NMPOHCXOXKAEHHS X NMPOBAJOB 3a AAHHHIA
NPOMEKYTOK BpeMEHH

e~ 2 A"
= —— e 2)
P(x)= 7] > ( )
Ifle € — OCHOBaHME HATYpAILHOro Norapudma; £ — Cpe/IHee YHCIO NPOBAIOB

32 1aHHOE BpeMs Ha JIaHHOH IUTOLLAIH.

Ilpn 3TOM B pacuetr MpPHHHMAIOTCS MNpoBaJibi, o6pa3oBa-
HHS KOTOPHIX He3aBHCHMHB ApPyr oT Apyra (o6Gpa3oBaHne
npoBaJla B OXHOM MeCTe He H3MeHsieT BepPOATHOCTH ero Io-
AIBJICHKA B APYrOM); NepBHUYHLIE NPOBAJH (BTOPHYHLIE H TO-
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v

a7 65 g5 47 09 11 15 15 17 19 21 4d

Puc. 7. JlozapudimudecKgs HODMAAbHAA KDUEdA pACnpedeneHUs OUaMeTpO8
xgc}roeux eoponok ( xapcrosuiii paiion  noc. Myxroaoeo I'opvkoeckoi
o6a.)

1— 2ucrozpamma; 2 — Kpueas, 8bipoeéHerHas no 3axony I'aycca

cAelylollHe B OAHOH TOUYKE CHUHTAIOTCH 3a OAHH NPOBaJ —
NpOSIBJIEHHE OJHOM NMOJIOCTH) .

2.42. BepoATHOCTh TOFO, 4TO HAa AAHHOR TEPPHTOPHH
B 3aJJaHHOE BpeMs He NPOH30AAeT HH OAHOro mpoBaJsia (X =
= 0), paBHa
P =2 (3)

0

BeposAiTHOCTp MNoOfBJIEHHA XOTA Ohl OAHOrO MpoBaja Ha
JaHHOM TEPPUTOPHH B ONpele/ieHHOe BpeMs paBHa
P =1-p (4)
1-n 0 .
3akoH pacnpejdesieHHs NPOBaJIoB BO BPeMEHH ClpaBef-
JIMB KaK AJA BCefl TEPPHTOPHH B LeJIOM, TaK H OTAEJNBHHIX
ee yuacTkoB. [IpHMeHHTeNbHO K eJHHHUE NJOUaAX TeppH-
TOPHH H efUHHIE BpeMeHHAcbopmy.na (2) Gyner mmeTh BHE

X
px)=E — (5)

roe /\ — HHTEHCHBHOCTb KapCTOBLIX MPOBAIOB Ha €OHHHLY mowany Ha
CAMHHLLY BpEMEHH.

2.43. Ilon HaaeXXHOCTbIO MJIOWIAAKH nJjomanblo F oTHO-
CHTe/IbHO KapCTOBHX NPOBaJoB,00pPa3yIOIHXCH C HHTEHCHB-
HOCTbIO A, NOHHMaeTcs BePOSTHOCTb Py TOro, 4YTO OHA B Te-
YyeHHe PaCYeTHOTO CPOKa CayxkOu coopyxeHns T He Oyaer
NoBpeX/JeHa KapCTOBHIMH NpPOBaJidMH C AHaMeTpaMu, npe-
BHINAIOWHMH HEKOTOPHH pasMep d, HiH




-4
F‘;:e , (6)

rae
L= AFT(1-P,), n

P4 — BepoATHOCTS TOTO, YTO NPH 00Pa3OBAHHH MPOBAJa €ro
AHamerp He Gyaer mnpesuHwaTh d. 3HaueHHe P, onpene-
JASAETCA N0 HHTEerpaJbHOR KPHBOA pacnpefeseHHS AHAMeT-
POB NpPOBaJIOB.

2.44. BeposATHOCTHO-CTATHCTHYECKHE METOAH NpPH OlieH-
Ke KapCTOOMaCHOCTH OTAeJbHOM CTPOHTE/BHOA NAOLIAAKH
NPHMEHHMH NIPH YCJIOBHAX:

OXHOPOXHOCTH IVIOIAAKH C YUaCTKOM, AJifi KOTOPOro GH-
JH onpejefieHH 3TH NapaMeTPH (OTHOCHTENLHO HHTEHCHB-
HOCTH NIPOBAJIOB H HX Pa3MepoB);

OTCYTCTBHSA BJIHAHHA Ha HHTEHCHBHOCTb NPOBAaJIOB H Be-
JIHYHHY HX AHAMETPOB.



3. IPOTUBOKAPCTOBAA 3ANUTA U YCJIOBHA
EE NTPUMEHEHHS

3.1. IlpoTHBOKapcTOBass 3alllHTa [AOJIKHAa OGECNeYHThb:
npefOTBpallleHHe HJIH CBeJeHHe 10 MHHHMYyMa BO3MOXHOCTH
KaracTpopuuecKHX pa3pyuieHHli H 6Ge3onacHOCTb Jioaed
(Heo6x0ofHMOE YCJIOBHE); PpeHTabeJIbHOCTb CTPOHTENBCTBA
C YUETOM BO3MOXHOI0O 3KOHOMHYECKOIO ymepﬁa OT KapCTOBBIX
ﬂBJ'leHMﬁ H pacxouoa Ha CIelHaTIbHbIE H3bBICKAHHUA H HpOTHBOKApC-
TOBYIO 3a1UTy (IOCTATOYHOE yCIIOBHE) .

3.2, O6beM NpPOTHBOKAPCTOBOA 3alIHTH AJsA BHIMOJHe-
HHf HeOGXOAHMOro YCJIOBHS OmNpejesisieTcss B KaXJAOM KOH-
KPETHOM CJlyyae B 3aBHCHMOCTH OT NPOTHO3HPYEeMHX BHJOB
H pa3MepoB KapCTOBHX AedopMauuii, cTeneHH B3PHBO- H
10XKapOONacHOCTH NPOH3BOACTBA, XapaKTepa M Macurta6a
BO3/IEACTBHS HAa OKPYXKalOllylo Cpely, B TOM 9HCJe Ha ps-
JOM CTOsililHe COOPYIKEHHS NpPH NMOBPeXAEHHH 3allHLIaeMbiX
00'beKTOB BCJIEJCTBHE KapcTOBHX AedopMauuil, KOJIHYECTBA
OJHOBPEMEHHO HaXOASUIHXCA B 3alHIIaeMOM 3JaHHH JIO-
Aef, 0coO6EHHOCTH TeXHOJIOTHYECKHX NMPOLEeCcCOoB H T. M.

Bo MHOTHX cJyuasix BhINOJHeHHe NPOTHBOKapCTOBOM 3a-
IMKTH AJS YAOBJETBOPEHHS MOCTATOYHOTO YCJIOBHS BeleT
K BHIIOJIHEHHIO H HEOGXOAHMOrO YCJIOBHS.

3.3. IIpoTHBOKapcTOBas 3alIHTa MoOXeT GHITh HampasJe-
Ha Ha: M3MEeHeHHe eCTeCTBEHHOTO X0Ja KapCTOBHIX Mpouec-
COB; COXpaHeHHe 3laHHH H COOpYXeHH# H ofecneueHue Ge3-
ONacCHOCTH Jiojefi 6e3 BO3AeACTBHA Ha €CTECTBEHHHI XoJ
KapcToBOTO npouecca; yMeHblleHHe BPEAHOro BJHSAHHS XO-
3AHCTBEHHON NeATeJIbHOCTH Ha KapCTOBHE IPOLECCH.

Kak npaBuJjo, HanpaBJieHHe NPOTHBOKAaPCTOBOM 3aLHTH
cjenyer BHIOHpaTh MO pe3yJbTaTaM HHXEHEPHHIX H3bICKa-
HUH Ha paHHHX cTaguax (0606ileHHe NaHHBIX O MPHPOAHHX

YCIOBHAX  paiOHa, HHXKEHEPHO-TEOJIOrF ieckas  PEKOrHOCLM-
pOBKa) .

3.4. B 3aBHCHMOCTH OT nyTeil peajIH3aUHH BHOGpPaHHHX
HanpasJeHRH NPOTHBOKAPCTOBOH 3alHTH NOC/ENHAA Ae-
JIHTCH Ha THNH H MOATHMM.

Kak npaBHJio, BHIOODP THNOB H NOATHNOB NPOTHBOKAPCTO-
BOM 3aliHTH CjJeldyeT MNPOBOAHTb NO PE3yAbTaTaM HHKe-
HepHO-Te0/IOrHYeCKOfl PEKOTHOCLHPOBKH H CHEMKH.



H3MeEHSIOLME X0, KapCTOBbIX
IIPOLIECCOB

YMeEHBLIAK 1M e HHTEHCHBHOCTh PACTBO peHUSA

BO3JEeACTBYIOLME Ha KAPCTY IO
LIMeca noponsl

1-2
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KoHxpersbie BHIBI 3allATHI, NOKa3aHHble UM PAMK HA YeTBEPTOM YPOBHE,
0Go3Hauator: 1 — QWIETPAIMOHHBEIE 3aBechl; 2 — OCYlleHHe MacCHBa HyTEM
YCTpOHiCTBa NHHEHHEIX MJIM KOJBUEBLIX ApeHaXel; 3 — pery/mpoBaHHe IO-
BEPXHOCTHOI'O CTOKA; 4 — yBeJIMYeHHe IUIOLIANH BOLOHENPOHHUIIAEMBIX MTOKPHI-
THH; 5 — oOpyllleHHe KapCTOBLIX MOJIOCTEH NyTeM TpaMGoOBKH ¢ mocneRyomel
3acelnKoft ¥ ymiomHedHeM 06pa3oBaBilierocsa NOHIDKEHKHA; 6 — 3anoyHeHHe No-
oCTefl HeCBA3HLIMH HHEPTHBIMH MaTepManamH; 7 — 3anoyHeHHe MoJoCTel
TaMIOHDKHLIME pacTBOPaMH; 8 — 3aKpelueHHe TPEHHHOBATHIX H pa3pylieH-
HBEIX 30H TAMNOH2KHEIMHM PaCTBOpPaMH; 9 — IEeMEHTAlMs OCHOBAaHHA, CJIOXKeH-
HOIo KapCTyIUWMMHCA NOPOAAMH, C YCTPOKCTBOM BOAOHENpOHHIaeMOH 30HbI
€O CTOPOHBI ABHXEHHS MOA3EMHAEIX BoM; 10 — HH)XeKTHpOBaHHe BOAKI [j1F HC-
KYCCTBeHHOro obpa3zoBaHHA KapcToBO-Cyddo3HOHHBIX mpoBanos; 11 — 3a-
KpemwieHne OCHOBaHWA KOpHEBMIHLIMM OypoHaGuBHHIMHM cBasMH; 12 — mpn-
MeHeHHe apMHPOBAaHHOIO TPYHTa B OCHOBaHMH; 13 — 3akpemnneHue rpyHTa, 3a-
nonHApero norpebetbie xapcToBble GOpMEI; 14 — BepTHKanNLHadg mnaHu-
POBKa, ofecneunBaioai OTBOJ MOBEPXHOCTHHIX BOM OT COOPYXeHMmit; 15 —
YCTpO#CTBO JepOpMalMOHHBIX TPaHIlle# BAOND CTeH 3IaHHH B 30HAX CXXHMAIO-
LWIHX HanpsDkeHudt; 16 — pacmonoXeHHe COOpYXXeHMH Ha MeHee OMACHBIX yua-
CTKax; 17 — pacnosnoxeHHe 30aHMH# M COOPYXEHHMH 32 NpedesiaMH YYACTKOB
o6GHapyXeHHSt MMONOCTH H NOBEPXHOCTHRIX KapcToBHIX ¢oopm; 18 — opHeHTa-
LM COOPYXeHHMIt B 3aBHCHMOCTH OT MapaMeTPOB KapCToBRIX ¢opm; 19 — pery-
JIMpOBaHHe IUIOTHOCTH 3acTpoiiku; 20 — Ha3HaYeHHe panMoHanbHolt ¢opmbl
coopyxeHu#t; 21 — u3MeHeHHe BRICOTHI CoopyXeHul; 22 — mpoKilajKa Tpac-
chl Mo HanGonee Ge30macHBLIM YYacTKaM HIIH mepeceYeHHe OMacCHBLIX Y9aCTKOB
Mo KpardaifiiieMy HampasiieHHIO; 23 — nyOGnupoBaHHe H KoJblieBaHue TpyGo-
IPOBOJOB Ha K2PCTOOMACHBIX YYacTKax; 24 -~ yCTPOHCTBO pa3felIbHOTO 3eM-
AAHOTO NOJIOTHA >KeJIe3HBIX H aBTOMOOWIBHBIX AOPOr pa3sHbIX HalpaBJIcHMH
OBHXEeHHA; 25 — ycTpo#CTBO MPOJIETHRIX CTpoeHHi#t MOCTOB Ha paslieTbHo
CTOAIMX ONOpax (Mo HanpaBJIeHHAM OBHKeHHA) ; 26 — BHIGOp pauHOHaNkHOM
KOHCTPYKTHBHOM cXeMbl; 27 — H3MeHeHHe CTaTHYECKOH CXeMhbl KOHCTPY KUMH
COOpYXeHuilt; 28 — Ha3zHaUeHHe MHHHMAIBHOI'O KOJIHUeCTBa TeMINepaTypHBIX
4 pehopMauMOHHBIX WIBOB; 29 — pa3spe3ka Ha yKopoYeHHble OTceKH; 30 —
YCTPOHCTBO HOONOJIHUTENBHEIX CBA3el B KAapKaCHHX KOHCTpYKUMAX; 31 —
YCTpPOHCTBO MOJAT/IMBEIX COeOHHeHMH B CTBIKax MexXny O/IOKaMM M MaHensaMH
3gaHMi; 32 — Ha3lHaYeHHe NOJATIHBOH KOHCTpYKuMH TpyGomposopmos; 33 —
yCHIeHHe HeCyLUMX OJJIEMEHTOB KOHCTPYKLMH apMHpOBaHHKIMHM o6GoftMammu,
pyOamikamu; 34 — Hcnonb3oBaHMe NOPH3OHTATLHBIX APMHPORAHHLIX MOSCOB,
TsKel; 35 — Ha3sHaYeHMe XKeCTKOH KOHCTPYKIMH TpyGompoBonos; 36 — mo-
HOJIMTHOE WIH COOPHO-MOHONMTHOE pelileHHe XKene3o6eToHHBIX GyHIaMEHTOB
C YCTPOHCTBOM KOHCOJIBHBIX BBLIYCKOB; 37 — yBenHMYeHMe MIOWIAAM OIH-
paHHA GYHOAMEHTOB I YMeHBIUECHHS KOHTAKTHOTO [aBJICHHA Ha OCHO-
BaHue; 38 ~ mnpuMeHeHHe ¢(YHIAMEHTOB C ONMpaHWEM Ha MOPOMABI HHXe
30HB!I KapCTOBaHMA; 39 — Ha3HaYeHHe CBaMHLIX (YHIAMEHTOB C Pe3ePBHRIM
9MCJIOM CBal H POCTBEPKOM, OOeCHEYMBAIOIMM HMX BBICKaNh3BIBaAHHE;
40 — npuMeHeHHWe (QYHIAMEHTOB C TOPH3OHTAILHBIMH CBA3AMH; 41 —
YCTpO#CTBO dyHOAMEHTOB C momnpyramu; 42 — mpuMeHeHHe KOHCTPYKIMH
GYHIAMEHTOB H NOJIOB NOABANIOB CO CKBO3HBIMH OTBEPCTHAMH UIA JIMKBHIA-
UMM KapCcroBhIX ¢opM; 43 — nmpHMeHeHHe yCTPOHCTB MO BhIPABHUBAHMIO CO-
OpyXeHuA; 44 — ycTpPOHCTBO IIyGHHHBIX I'DYHTOBBIX MapoK B NOKPOBHOH
ToNile Nopon; 45 — ycraHOBKa IDIOIIAJAHOR M NHHelHO# cHrHanu3anuu; 46 —
HalHavyeHHe CeTH HaOnmomaTenbHBIX THAPOTEONIOTHYECKHX CKBaXWH (ypPOBeHb,
CKOPOCTb H HanpapJIcHHe BIDKeHHA NOA3eMHBX BOJ, XHMHYECKHH COCTaB NoJ-
3eMHBIX BOA); 47 — KOHTPONB 33 OCEaHMAMM 3eMHOft NOBEepXHOCTH; 48 —
HabnoneHye 3a ocegaHueM U AedopMalAMU KOHCTPYKTHBHLIX 2]1eMEHTOB CO-
opyxeHuit; 49 — Bu3yanbHoe HaGmomeHne 3a COCTOSHHEM KOHCTpY kuuit; 50 —
YCTPOHCTBO MafgKOB Ha TpelMHaX B KOHCTPYKUHMAX; 51 — orpaHwYeHMe OTKa-
YeK TPEelMHHO-KApCTOBLIX BoA; 52 — YCTPOHCTBO JTMBHCBO# H DPOMBRILIUICH-
Ho#f KaHanu3auMH; 53 — DpedoTBpallleHHe yTeUeK MPOMKIIUIEHHBIX CTOKOB;
54 — 3anpemrenne c6poca XMMHYECKH arpecCHBHBIX NPOMAIIUIEHHBIX ¥ GHITO-
BBIX BOMA; 55 — orpaHHYeHHMe M Pery)MpoBaHKue MOGLIYM MOA3EMHBIX HCKOTae-
MEIX pof3eMHLIM PacTBOpPeHHEM MopoAd; 56 — perynupoBaHue OTKaieK Mof-
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3eMHBIX BOA; 57 — OrpaHM4YeHHE yTeyeK NMPOMBILUICHHKIX H XO3AHCTBEHHBIX
BOJ B TpYHT; 58 — orpaHuueHHe HCTOUHHKOB BHGpaluu; 59 — orpaHHueHHe
B3pLIBHBLIX paGoT.

3.5. B 3aBHCHMOCTH OT cNOCOGOB peaiH3alHH TOrO HAH
HHOrO HAamNpaBJIeHHA NPOTHBOKAPCTOBOA 3aIUHTH NOCJACAHAR
AeAHTCA HAa BHAH.

Kak mpasusio, BMX NpOTHBOKAapCTOBOH 3aIATH ONpeje-
JseTcs B pe3yJbTaTe HHXKEHepHO-reQJIOTHUeCKOR CheMKH H
pasBeakKH.

3.6. YcaoBHeM BHIGOpa BHAOB INPOTHBOKApCTOBOH 3alllH-
TH SABJISIeTCA NpOBeJeHHe TILATeJLHOIO aHaJ/iH3a: OCHOBHHIX
oco0eHHOCTell 3alllHlIiaeMbX OGBEeKTOB (CTeneHb OTBETCT-
BEHHOCTH, PaCUeTHHHA CPOK CJNyKOH, KOHCTPYKTHBHHE pelle-
HHSl, pa3Mepsl aKTHBHOH 30HB OCHOBaHHSA, HarPY3KH, TeXHO-
JIOTHYECKHA pelKHM, YCJOBHA CTPOHTeJbCTBA H 3KCNAyaTa-
IHH H T. 1.); HHXXeHepHO-reoJIOrHIeCKOX 06CTaHOBKH, BHIfB-
JIEHHOA B pe3yJbTaTe HH)KeHEPHHX H3bHICKaHHA (HajaHuHe
HJIH OTCYTCTBHE NOA3EMHHX KapCTOBHX ()OpM B aKTHBHOM
30He OCHOBaHHA HJIH 32 ee NpejeslaMH, THN H Pa3MepH BO3-
MOJHHX KapCTOBHX JedopMaLHii B OCHOBaHHH COOpYxe-
HHA, MEXaHH3M KapCTOBHX Ae(dOPMaLHA C yueTOM BJHAHHA
Ha Hero BO3MOXKHLIX TeXHOTeHHHX BO3AeACTEBHA H T. 1.).

3.7. Bra npoTHBOKapCTOBOM 3alllHTH CJeAyeT BHOHpaTh
nyTeM CpaBHEHHS Pa3JHYHHX BAPHAHTOB H HCXOAA H3 LeJe-
Cco06pa3HOCTH NPHMEHEHHA B KOHKDeTHHIX NPHPOAHHX H
CTPOHTEbHO-IKCIYaTallHOHHBX ycJaoBHAX. [Ipn coctapae-
HHH BapHaHTOB NMPOTHBOKAPCTOBOM 3aUIHTH peKOMEHAYyeTcs
HCITOJIb30BaTh HH)XEHEPHO-Te0JIOTHUECKYI0 KJaCCHQHKAIHIO
NPOTHBOKaPCTOBOA 3alllHTH, NPEACTaBJIeHHYIO B BHAe Hepap-
XHYECKOro «kepenas.

BriGop BHOA MPOTABOKAPCTOBOM 3ALUMTbi 33aBUCHT OT NPHPOAHBIX
H CTPOHTEJIbHO-3KCIUTYyaTAllHOHHbIX YCIIOBHH,

Ta6bnuna 7

Ilpupomusie ycnoBusi Byxk- |CrpouTensHo-axkcmyarany- | Byk-
BeH- |OHHbIE YCIOBHA BeH-
Hoe Hoe
0603- 0603-
Have- Have-
HHE HHe
YyacTKH HHTEHCHBHOIO pacTBope- A Hannuue TEXHHKO-IKOHOMH- 3
HHA NOPOA 4eCKOro 060CHOBaHHA C yye-

TOM CPOKOB CilyX0bl coopy-
*eHnA H GHNbTpauMoHHO!

3aBCChl
Hanuuue nporuosa o6 uametenuun b B ocroBanHM OTBETCTBCHHBIX 6
THIIPOreoNnorHYcC Ko 06CTaHOB KK COODVXKeH it
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IpHpopHbIe yCNOBUA

M MHTCHCHBHOCTH KapCTOBBIX Npo-
1IECCOB Ha MPHIIEralolX TeEpPUTO-

Fluxx

erny6okoe 3aneraiue Kapcryo-
LIMX HOpOZ,

Boponponuuaemas Mo KpbIBaio-
mas ToJAa

Herny6oxoe 3ajieranye nojaoc-
TeHt

B xap6oHarHeIX nopogax

B cynbgarHbIX B COMAHBIX NOPO-
JIax Opy 3aTyXaiouieM mpoiecce
pacTBOpeHMsl

Ipu ckopocTX ABMIXKEHUA MOO-
3eMHBIX BOJI, HE Pa3MBbIBAOILMX
3aNoNHUTeNb

TTpu pacronoxeHun nosocred
Harny6uHe go 12—-15m

Tlps xpuTHYECKUX pasMepax
TOIOCTH

I1pu mo6bIX pazmepax TONOCTH
H BO3MOXHOCTH KapCToBO-Cy ¢~
¢o3uoHHbIX OedopMaumi

IIpu BO3MOXHOCTH KapCTOBO-
cyddosponnbix nedopmanmi
Ipy nepexphITHH KapCcTyoO-
1MXCH MOPO, MECYaHBIMH He-
00BOIHEHHBIMH OTJIOXKEHHA-
MH MOUHOCTBIO 10 20 M

11pu oceaHuAX H HeGONMBIMMX
(mmamerpomM a0 S M) npoBanax

IIpu 3anonmHMTENle ¢ HH3KHM IO
Ka3aTeneM HecylieH cliocobHOCTH
Ipn MOOBIX BHOAX KapCiubwma
nedopman i

Ilpy KpyMHBIX MYNBhOax oceda
HUR

Tlpu omacHo#t kapcToBO# Monoc-
TH CBEXHX NpoBajaX H JOKajk
HBIX OCeaHuAX

Mpu crapeix NOBepXHOCTHBIX
KapcroBeiX dopmax

llpy DpoBanax M NpPOCEHARHAX
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IIpodoaxcenue Taba. 7

Byx- | CrponTensuo-axcmyarauy-| Byk-

BeH- | OHHBIE YCIIOBHS
HOe

0603~

Haue-

HHE

w

Ins 3panwit u coopyxeHnit
Mo6bIX THIIOB

B xornosanax nop, pyHaa-
MEHTBI

[Ipu pacnonoxexnu nonoc-
TeH BHe aKTHBHO# 30HbI
OCHOBaHu#

Jing OTBeTCTBEHHBIX 3OaHHli
H COOPYXeHHH

Tlpu pacnonoskeHHH TpeumH-
HOBAaTBLIX H pa3pyLUeHHBIX
NOpo/l B aKTHBHOH 30He 00~
HOBaHu#

IIpu cTpoHTeNnLCTBE Ha He-
3aCTPOCHHBIX TEPPHTOPHAX

fpH creyHanbHOM TEXHHKO-
3KOHOMHYECKOM 0GOCHOB&-
HHHU

Ilpu HaiuuuM B aKTHBHOH
30He ocHOBaHult norpeGe-
HHX KapcToBRIX dopMm

Jns 3paHmit 1 COOpYXeHHi ¢
JKECTKOH KOHCTpYKTHBHOH
cxemoh

Jinsi BHITHYThIX B IU1aHe 313
HHH M coopyXeHuit

B cenutebHbIX 30HAX IPH
ClieHanbHoM TEXHHKO-3KO0-
HOMHYECKOM 00OCHOBaHHH

IInsg OTBCTCTBEHHBIX TEXHO-
JIOTHYECKHX, FOPOICKHX H
Mar'HCTpaibHEIX TpyGonpo
BOJIOB

JUIst OTBETCTBEHHBIX yYacT
KOB gopor

na KapKacHBIX KOHCTPY K-
LKA 31 aHHE 4 COOPYKEHHUHA
st 3pauu#t Gonsluokt npo
TSOKEHHOCTBIO H NIPH H3Me
HEHHH 3TOXKHOCTH

Ins 61CUHBIX H TTAHE TBHEBIX
‘3xaHu A

s KApNHYHEIX 3MaHUH

Ing coopyxenutt ¢ HeGonw
IIOH mNomaaKplo OMKPaHuA K
TOYEHHBIX OTIOP

BeB-
Hoe
0603-
Haye-
HHE

=2



Ipodoaxenue raGa. 7

NprponHbie ycToBHA

Byk-
BeH-
HoOE

B 3aBucuMocCTH OT BHIA M Napa-

METPOB KapCTOBhIX Aedopmaimit

Ilpn npoBanax ¥ NpocemaHHuAX

3HAIHTENIBHLIX Pa3MeEpOB

JIns Tpy6GonpoBOROB pH NpoBa-

JIax CpemHNM THaMeTpom Gornee

20 m

Jins Kene3nbIX # aBTOMOGHITBHEIX

Jopor NpH nposanax mobeIx qHa-

METpoB

ll'lgu npoBanax mmamerpom Gosnee
M

Ilpu rnyGoxom 3aneranun

KapCTYIOUMXcia Mopo

Ipu ocemanuax

Hpu npoBanax

Ilpy npoBanax u npocefaHuAX
He6OIBILIMX pasMepon

Ilpy npoBanBHBIX NPOCERAHHAX
onamerpom He Gonee paimepa
mara KoJloHH

Ipu Gonploi MOMHOCTH MOKPLI-
BawLIed TONM

[Tpn congHom u cymsdartHom
Kapcre

IMpu nio6eIX MNax Kapcra

Ipu consHoM KapcTe

¢

’

P
X

"

CrpodTenbHo-3KCIbty aTauH- | By k-

OHHbIE YCTIOBHA

Mpu GonblMX Harpy3xkax ot

3 aHHR H COOpYKeHuH

Tlpn perynsapHom KoHTpoe
32 COCTOSTHHEM 3aHNA

[Tpn 3axnapgke CeTH KOHT-
POJNTBHBIX THAPOPEKHMHBIX
CKBaXHH

Ha 3acTpoeHHbIX yYacTKax

Ha TeppHTOpHAX C NEpCNeK-
THBHOMH 3acTpOoi KOH

Ipu oGocHOBaHUH NpoBeLie-
NeHHA B3pPbIBHBIX paboT
BOM3H 3aCTPOCHHOMN Teppu-
TOpHH

BeH-
HOE
0603~
Haye-
HHe

bI

3aBHMCHMOCTH BH/JA NIPOTHBOKAPCTOBOH 3allMThi OT YCJIOBHH IpH-
MEeHEHHA TipUMeT clienlylommii U (ta6n. 8).

Ta6nuua 8

CTpO#-
TENBHRO-
IKCIMYya-
TaHOH-
HEIe

b e —— .

Bup 33 | YcloBHR npuMeHeHHA Bup 3a- | YcnoBust npumeHeHHA
umMme | —————- - LLMTHI ————————
npupoalkie | CTpoH- NpHpoIHbie
TeNBHO-
3KCIUIY 3
TallMOH-
Hhle
1 A,B5, B a 7 B, K
2 A, B 6 8 B,M
3 AT B 9 B
4 AT B 10 H
5 Ji | B, T 11 B,M
6 E, X, 3,4 B, A 12 O

asuxouw

41



Ipodonxcenue raba. 8

Bup 3a- YcnoBus TIpHMeHEHHA w Bup 3a- | YcnoB#us npuMeHeHHs
TIVATHI LIATHI
MPHPOMHEIE CTpOH- ApHPOAHBIE | CTPOH-

TEJIBHO- TeJBHO-
IKCIITYa IKCIIYya-
TaUROH- TalHOH-
HHe HBIE

13 n K 37 A ')

14 P B 38 I b3

15 C n 39 10 e

16 P B 40 a )

17 T,Y B 41 E P

18 C M 42 o B, I

19 ] H 43 B, A H

20 X B 44 n e

21 I u 45 o e

22 4, i H 46 M, P B

23 I o 47 P e

24 ® oL = 48 P P

25 ®, bl o, H 49 P p

26 X P 50 P, B

27 X H 51 'S a

28 'Y H 52 x)' B

29 C c 53 x' m

30 C P 54 P’ m

31 3 T 55 K m

32 3 c 56 )’ B

33 P T 57 )K' B

34 o y 58 M, P’ B

35 10 c 59 M. P’ B

36 > B

3.8. [IpoTHBOKRApCTOBYIO 3aILHTY MOXHO BHIOJHATD
B CJeLyIOllHe MepHOAN: HHIKEHEDHOH MOATOTOBKK 3aKapcTo-
BaHHOl TeppHTOPHH (ywacTKa) B uesoM (HanpHMep, ocylle-
HHe KapCTYIOUIerocsi MacChBa B Mpefesiax yyacTKa NyTeM
yCTpPOHCTBa KOJIblEBHX JApeHaxefi); CTPOHTEJbCTBA COOPY-
JXeHH#t (HanpHMep, 3anoJHeHHe KapCTOBHX NOJOCTeA B oOC-
HOBAHHH COOPYXEHHH, YCTPOACTBO ¢(YHRAMEHTOB H T. N.);
3KCI/lyaTauHH o6beKTa (HampuMep, NpeRoTBpallleHHe YyTe-
4eK NPOMBIIIIEHHLIX H XO3fACTBEHHHX BOX B IPYHT).

B npoekTax npOTHBOKAapCTOBOR 3alHTH 0653aTeAbHO
noJKeH OWTb YKa3aH MepHOJ BHIMOJHEHHs 3allHTH, a CBS-
3aHHas C 3THM pa3HOBPEMEHHOCTb 3aTpPaT AOMKHa OHTb
yuTeHa NpPH CPaBHeHHH BAapHAHTOB INPOTHBOKAapCTOBOW 3a-
WHTH B COOTBETCTBHH C METOAHKOM OLEHKH  3ddexTHBHO-
CTH XO3SACTBEHHHX MEPONPHATHIL.
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4. XAPAKTEPHBIE OIIMBKH ITPH HCIIOJTb3OBAHUH
WHXEHEPHO-TEOQJIOT MUECKOW UHOOPMALIMH B
MPOLIECCE BLIBOPA IIPOTUBOKAPCTOBON 3AIHUTHI

4.1. HanGonee xapakTepHHe OIUHGKH NpH HCNOJb30BA-
HHH HH)KeHepHO-reoJorHaeckot HHpoOpMamHH B npouecce
BH6Opa NPOTHBOKAapCTOBOM 3aIHTH, BHSBJCHHHE NMPH aHa-
JIH3e OTeueCTBEHHHX H 3apybeKHHX MaTepHajoB, NPHBOIAAT
K HeOG0CHOBAaHHHM B HHXK€HEepPHO-Ie0JIOrHIeCKOM H TeXHHKO-
9KOHOMHYECKOM OTHOIIEHHSAX NPOEKTHHIM pelIeHHAAM.

4.2. OwH6KH BCTPEevalOTCA Ha CTafAHAX H3BICKaHH#,
NPOEKTHPOBAHHSA, CTPOHTEJNBCTBA H 3IKCNJIYyaTallHH COOpY-
KeHHl.

OCHOBHHIMH NpPHYHHAMH OIUHGOK ABJAIOTCA:

HeJ0CTaTOYHOE 3HaHHe CMNeLHaJHCTAMH OCHOBHHX 3aKO-
HOMepHOCTe#i KapcToBOro mnpollecca H BJHSHHA HX Ha Ha-
ZeXHOCTb COOPYIKEHHH;

Hey4eT H3HCKaTeJsAMH HanGojiee XapaKTepHHX NapaMer-
POB COOpYXKeHHA NpH NJIAHHPOBAHHH PaGOT B KOHKpeTHOR
HH)XeHepHO-Treo/IOrHIeCKON CHTYaLjH;

OTCYTCTBHE B TeXHHUECKHX 3aJlaHHAX Ha H3LICKaHHA CBe-
JeHHA O BO3MOXHHIX peaJlbHHX BapHAaHTaX MNPOTHBOKap-
CTOBON 3aIllHTH;

HeJlOCTaTOYHasi COrJIaCOBAHHOCTb MAEACTBHA NPOEKTHHIX
H M3HCKaTeJbCKHX OpraHH3alHMA;

HeyyeT NpH H3LICKAHHAX H NMPOEKTHPOBAHHH MHOroac-
NeKTHOCTH OMaCHOCTH Kapcra;

HeZOCTaTOYHasi pa3pabOTaHHOCTh METOAMKH oOlipejeJe-
HHS HeKOTOPHX NapaMeTPoOB KapcTOBOro npouecca, Heo6xo-
AHMHX A5 BHGOpa NPOTHBOKAPCTOBOMA 3aIUHTH.

Hixe npuBeneHs! XapaKTepHble OIUMGKH, BCTpEeyaloluecs NpH
NIPpOEKTHpOBAHUH NPpOTHBOKApCTOBOM 3AILMKTDI.

APXHTeKTY pHO-IJIAHHPOBOUHbIE perlieHUsT

1. He yunTHBaeTcsi BepOATHOCTHHA XxapaKTep Kapcro-
BOTO npolecca.

2. He yunTHBaloTcs npeaBapHTebHHe npopaBGOTKA ap-
XHTEKTYPHO-NJaHKPOBOYHLIX pelleHHA NpH NJaRK-
POBaHHH H3LICKAHHH.

3. He npuMensieTcs BapHaHTHOe NPOEKTHPOBaHHe nja-
HAPOBOYHBIX peleHH.
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Pacnosoxcenue coopyxenuil na naubosee 5e3I0RACRHIX
TEPPUTOPURX

4. He nposoauTcsi MHKpPOpaHORHpPOBaHHe TEPPHTOPHH,
YYHTHBAOLlee pa3jIHIHBEe acCNeKTH KapCTOOMacHo-
CTH.

5. He BmmensiioTcas yyaCTKH BoO3pacTalomes Xapcro-
ONaCHOCTH B pe3yJbTaTeé TeXHOreHHOro BO3XEACTBHA
npu pafioHHPOBAHHH 3aKapPCTOBAHHHX TePPHTOPHI.

6. He BHZeNAIOTCA 30HH H He HCCJAEAYIOTCH YCJOBRA
o6pa3oBaHHA KapcTOBHX fRedopMmaunnft B peayabTtate
cybdosnn.

7. He yuuTHBaeTca Hanpap/ieHHOCTb KapcTOBOTO Mpo-
uecca B MPOCTPaHCTBE H BO BpeMeHH.

Pacnoaoxenue 30anuil u coopyxenuti sa npedesamu
ONACHBIX U NOTENYUAABHO ONACKLIX Y4ACTKOB
(301 pacnososcetius kapcroavix Gopm)
8. He naercs nporuo3a onacHocTH o6HapyxeHHO} mo.Jo-
CTH, B TOM 9HCJI€ C y4eTOM Harpy3KH OT COOPYIKeHHS.
9. He onpenenserca GesomacHoe paccTosiiWe OT oOHa-
PYXEeHHOM MOJIOCTH N0 MeCTa PachoJIOXEeHHS COOpY-
HKEeHHA.

10. He ouennBaercs Hecymas cnocoGHOCTb rPyHTOB
B 30He BOKPYr KapCTOBBIX BOPOHOK.

11. He paworcs yka3aHHsi 0 XxapakTepy ONMacHOCTH 30-
Hbl BOJIH3H NMOJOCTEH M TMOBEPXHOCTHHX KapCTOBHIX
¢opM Ha NEPHOA CTPOHTENbCTBA H IKCIJIyaTalHH
COOpYKeHHS.

12. o pesyabTaTam GypeHHs OAHHOUHBIX CKBAXKHH ON-
peaessiioT OTCYTCTBHE MOA3eMHBIX KapCTOBBIX (OpM
B OCHOBAHHH COODYXKeHHIi WJIH BOJH3H HEro.

Opuenrayusa 30anuil u cOOpymeRull 8 3a8UCUMOCTY
0T pa3mepoe ocedanudl 3eMHOLl N0BEPXHOCTU
13. He pmalotcss pa3Mepul MyJbAn OCeAaHHA B fJaHe.

Ocpanuuenue nAOTHOCTU U ITANKOCTY 3ACTPOLKU
14. He onpenensiioTcs HHTEHCHBHOCTb M BEPOSATHbIE
JAHaMeTPbl KAPCTOBBLIX NPOBAJIOB,

Koucrpym HBHbIE pelleHHs

15. Cy6BekTnBHO BHOHpaeTCs pPacueTHHIl pa3Mep Kap-
cToBoii gedopMauKH.
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Beibop payuonasbrol crarTucTudecKkod U KOKCTPYKTUBHOU
(nodarausod, xecTxod ust KOMOURUPOBARKOI) CXeMbL
s0anud u coopyxcenud
16. [lpn pafioRHpPOBaHHH He NPHHHMaeTcs B pacuer
KJacCHpHKAlHsA TEPPHTOPHA N0 BHAY JAedpopMainuii,

Hybauposanue u xorvyesanue Tpyb6onposodos
HA KAPCTOBLLX YHACTKAX
17. He npuHHMaeTcs B pacyeT HHTEHCHBHOCTb KapcTo-
BHIX NPOBAJIOB.
18. He onpeneasjoTcsi CTaTHCTHYECKHe XapaKTEPHCTH-
KM AHaMeTPOB KapCTOBHX IIPOBaJIOB (JIOKaJIbHHX
ocelaHHf).

IIpoxaadka Tpacc auneiinbix coopyxcenudl
no Hauboaee 6e30NACKHIM YHACTKAM UAU
nepecedenue OnacKHiX Y4acTxkoe
O MURUMBALHOMY HANDABAERUIO
1]

Ycrpoidcrao pa3deavrozo 3eMARHO20
NOAOTHA HKEAC3HOLX U BBTOMOOUALHOLY
donoz 048 pasnoix HANPasaeHuld OBUNCEHUR

17, 18

YCTPOUCTBO MOHOAUTHOIX Hene306eTORRbIX
PYRIAMENTO8 (ACHTOUKRBIX, NAUTKHIX, DEULETHATOIX)
16,17, 18
19. He nmporHosnpyeTcsi H3MeHeHHe pa3MepoB NpoOBa-
JIOB H BEPOATHOCTH HX 00pa3oBaHHA NMOX Bo3fAefcT-
BHEM COODYIKEHHS.

Ycrpoiicteo PyndamenTo8 Yuwiupenno2o onupaxus
20. He yunThiBaeTcs, 4TO AaHHHA BHA 3alIHTH HeJje-
cooGpazen NpH HeOOJbUIHX AHaMeTpax NMPOBAJIOB.

Yerpoiictso ¢yrndamenTos ¢ onupanuem Ha nopodsi
Hudice 30Hbl KAPCTOBAHUR
21. He nporHo3npyercs CHH)KeHHe Hecyllefi CHOCOOHO-
CTH TPYHTOB OCHOBaHHi BO BpeMeHH (3a mepHOX
CPOKa CJIyKOb COOPYIKEHHS).
22. Ilpr onpeseneHHH rAYyOHHH 3aJI0KeHHA PyHAaAMeH-
TOB He YYHTHBaeTes pacroJIOXKeHHe 3aKTHBHOH 30-
HH OCHOBaHHf OTHOCHTEJbLHO YDOBHS 3aJieraHHf
KapCTYIOUHXCSA NOPOA.
23. He npeaycMaTpHBaeTcsl HHXKeHepHO-TeOJIOrHYeCKHi
KOHTPOJIb 32 COCTOSIHHEM TPYHTOB OCHOBAaHHA B Iie-
PHOA SKCIIyaTalHH.
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Ycrpoiicrao ¢yndamenros ¢ nodnpyeamu
24. He yyuTHBaeTcs, 4YTO AaHHBIA BHA 3alHTH 3Pdexk-
THBEH JIHWIb NPH pacyeTHOM pa3Mepe InpoBaJa
MEeHblUe 1ara KOJIOHH.

Ilpumenenue c8aUHbIX BUCAKUX PYHOAMENTOB C Pe3EPBHOIM
4UCAOM CBALL U YCUNERHBIM POCTBEPKOM
25. He nporHo3upyioTcs AedopMaluu FPYHTOB NO IJaIy-
6une.
26. He yuyuThBalOTCA mNapaMeTpn MOA3eMHHIX KapcCTo-
BHIX TNPOSABJEHHH.

TeoTexHHuecKue peLueHHs

YeTpoicTeo nporusoduabTPAYUOHKBIX 3a6eC KA NYTU
deuncenun nodsemuolx 800 (AuUHeldHbIX HA OTOeAbROIX
YHACTKAX UAU KOALYUEBHLX MO KOHTYPY 3aujuuiaemor
TEPPUTOPUL) U OCYwenue KAPCTYIouuxca nopod
27. He nporHo3upyertcsi H3MeHeHHe aKTHBHOCTH KdPCTO-
BOT0 mpolecca Ha 3alllHIaeMOM y4acTKe Iocjie Bbi-
NMOJIHEHHUA 3aUTH.
28. He nporHosupyercsi H3MeHeHHe aKTHBHOCTH Kap-
CTOBHIX MPOLECCOB Ha MPHJeEralioluX y4acTKax.

Pee_y/mpoeanue bbiTOBYIX U NPOMbILUWNECHHBIX CTOKOS.

27,28

O6pywenue kposau Kapcroasix nosocrel
Tpambosanuem ¢ nocieGyrouuUMm NAOTHOIM
3anoanenuem 8OPOHKU
29. He yuuThiBaeTcs, 4TO AaHHHH BHA 3alHTH 3 dek-
TMBEH JIHLIb NPH HerJayGOKOM 3ajieraHHH KapcTyio-
LIHXCSA NOPOA.
30. He yunTniBaeTcst BO3MOXKHOCTb MPOCAaAKH 3aMOJHH-
TeJisl BODOHKH OOpYLIeHHS.

3an0/lu€nue nOAOCTeﬂ HeC8A3HbIMU UHEPTHHIMU
marepuaramu
31. He yuntoiBaeTcs, 4TO A4HHBIA BHA 3alHTH 3¢dex-
THBEH NPH NMPAKTHYECKH Hepa3BHBAIOUWIHXCA M0JO-
CTAX.
32. He nporHo3upyeTcsi BO3MOXHOCTh BHHOCA 3afoJi-
HHUTeJIS.

3anoarenue noarocreli TAMNONAIHLIMU pacreopamu
8, 28, 32
33. epea nauanoM paboT He onpelesilOTCS pa3MepHl
M QUepTaHHUSA NOJOCTH.



34. 3anaetcst BHICOKas NMpPOYHOCTH MaTepHaja 3amnoJ-
HHTeJA.
35. He yunthiBaetcs, 4TO npu He3HaUHTeJbHOA MNpod-

HOCTH FpyHTa KPOBIJTH MOJIOCTH BO3MOXHO TpeUulHHO-
o6pa3oBaHHe.

3axpenaenue TPEUWUROBATOIX U PASPYUIENHOLY 30K
TAMNONANKCHOIMU PACTBOPAMY
28, 29, 32, 34, 35
36. He yunTnBaercs, 4TO AaHHBI BHA 3aWHTH 3PdeK-
THBEH JHUWb B CJayYae Kapcro-cyp¢Po3HOHHLIX ne-
dbopmauui.

Llementayus ocHOBAKUR, CAONKERHO20 KAPCTYIOUUMUCR
nopodamu
21
37. He npeaycMarpHuBalorcs MEpONPHATHA 1O CTabu-
JM3aIHMH HeCylied cocoGHOCTH I'PyHTa BO BpEMEHH.

IKCIUTyaTANHOHHKIE H CTPOHTENLHBIE PelLIeHHA

Ycranoska 2aybunnex penepos
26

Teodesuuecxuil XONTPOAbL 3G ocedanuex 3eMHOU
nogepxHoCcTU

38. He BHABASETCA CKOPOCTb OCEAaHHA.

13

Ozpanudenue UCKYCCTBENKOZO UIMENENUR  2udpozeoaozudec-
Kux ycaoeuii

39. He npaorHosHpyercs H3MeHeHHe HHTEHCHBHOCTH

KapcTo-cy$ppo3HOHHHX AedopMansi, :

CHUXEKUE CTATUKECKUX KB2PYIOK OT COOPYIEHUR
40. He yunThiBaeTCs, 4TO AaHHOe MEpOMpPHATHE liesie-
coo6pa3HO NMpH 3aJeraHHH NOA3eMHHX KapCTOBHX
¢$opM B aKTHBHOR 30He OCHOBAHHA

CRuenue GunamuvecKkux nazpysox u sosdedcroud
(ozpasusenue Texnoasozusecxod eubpayuu, 83pbigHbIX paboT,
OTKA3 UAL YMerbuienue o0BEMO8 NOZPYICERUR COal nyTem
3a6uUBKY UAK BUODAYUOKKNZ0  NOZPYIERUR)

36,40
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5. HCTI0JIb30BAHUE HHKEHEPHO-TEOJIOT MYECKOW
WHO®OPMALIMH ITPH BLIBOPE NIPOTUBOKAPCTOBOH
3AUMTH HA CTAIWU MPHHATHUA APXHUTEKTYPHO-
JIAHHPOBOYHbLIX PEMEHHH

OcHoBHEIe TpeOoBaHHA

5.1. OcHoBHBIM TpeGOBaHHEM K HHXXEHEepHO-reoJorHYe-
CKOfi HHOOPMAlHH, NOJy4aeMOH B pe3yJibTaTe HHIKEHEPHO-
reoJIOrH4eCKOR PEeKOTHOCUHPOBKH H HHXKeHepHO-reoJIorHue-
CKOH CbeMKH H HCIOJb3yeMOH NPH BHMNOJHEHHH NMPOEKTOB
AeTaNbHOA IMJIAHHPOBKH M 3aCTPOAKH XXHJIHX PaflOHOB, MHK-
pOpafioHOB H TEHNJAHOB NPOMBILIEHHHX NPEANpPHATHA,
pasMeimaeMbX Ha 3aKapCTOBaHHHIX TEPPHTOPHSAX, ABJAETCH
NOJIHOTA HCXOAHBIX JAAaHHHX, AOCTAaTOYHAA AJIA CO3XAHHA
060CHOBAHHBX APXHTEKTYPHO-NJIaHHPOBOYHBIX pellieHH .

5.2. MuxeHepHo-reosiornueckas HHGOPMalHA AOJKHA
06eCrneyuTb MHOTOBAPHAHTHOCTb APXHTEKTYPHO-NJAHHPO-
BOUHBIX pelieHHi H CpaBHeHHEe HX MO CTeNeHH KapcToomac-
HocTH. Bu6op nanGosee sapdexkTHBHOrO BapHaHTa NO3BOJSA-
€T YCTaHOBHTb PAallHOHAJIbHHA 06beM H BHA H3HICKaHHH, BHI-
NOMHAEMHIX NMPH HHXKEHePHO-reoJIOTHUeCKOfi pa3Beaxe, pe-
3yJAbTaTH KOTOPHX GYAYT HCNOJIb30BaHH NPH ONpeAe/eHHH
BHAA MNPOTHBOKAPCTOBOM 3alHTH Ha CTAAHAX NPHHATHA
KOHCTPYKTHBHBIX, T'€OTE€XHHYECKHX H APYrHX pelleHH#i, a

TakXe NPH YTOYHEHHH NJAHHPOBKH BHIGPaHHOTO BapHaHTa
3aCTPOAKH.

MukpopalioHHpOBaHHeE 3aKAPCTOBAHHOH TePPHTOPHH

5.3. ITepen HawasoM paGoOTH Hajd NMPOEKTAMH AeTaJbHOH
NJaHHPOBKH H 3aCTPOAKH XXHAHX paHOHOB H MHKpopafo-
HOB ¥ reHIUIAHAaMH TIPOMHILVIEHHHX NpexnpHATHA Heobxo-
AHMO B MacwiTabe BHIOJHEHHA COOTBETCTBYIOUIHX NPOeK-
TOB BHIIOJHHTb MHKPOPafiOHHPOBaHHE TEPPHTOPHH 3aCTPOH-
KH TI0 ee KapCTOONaCHOCTH.

[on MukpopafioHHpOBaHHEM 3aKapCTOBAHHOA TeppHTO-
puy noHuMmaercsi AuddepeHHpoBaHKe ee HA 30HH H y4acT-
KH NO PAAY NMPH3HAKOB, XapaKTepH3YIOWHX CTeNeHb H Xa-
paKTep ONMacCHOCTH KapCTa AJsl 3JaHHA H COOPYXKeHHH 3a
pacueTHHA CPOK HX CAyXKOB H HemocpeACTBEHHO onpeje-
JISIOLIMX HHXKEHEPHO-NIaHHPOBOYHbIE PEIIeHHsl B COOTBETCT-
BYIOLIHX NPOEKTaX.
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5.4. MuKpopafOHHpOBaHHe 3aKapCTOBAHHHX TeppHTO-
pHi ROJIKHO G6a3HpOBAThCA Ha PafiOHHPOBAHHH TePPHTO-
PHH N0 YCJIOBHSM Pa3BHTHA KapCTa, KOTOpPOe BHIMOJHAETCH
Ha NPEANPOEeKTHHX craaHsAx (pafioHHas NJaHHPOBKA, reH-
nJiaH ropoaa). B peayanTare pafioHHPOBaHHS AOJIKHH GHIThH
onpeesieHH THNH H BHAH Kapcra (cM. Ta6a. 1).

5.5. PaccmMaTpHBaeMasi TEPPHTOPHA HJIH OTAEJbHBE ee
Y4aCTKH JOJIKHH OHTb COOTHECEeHH C ONHHM H3 THNOB Kap-
CTa ¢ yueToM IJIyOGHHH 3aJieraHHs KapCTYIOIIHX MNOpOA H
B 3aBHCHMOCTH OT:

peasibHBEIX TeXHHYECKHX BO3MOXKHOCTeA OGHapyKeHHA
NOA3EMHBIX KapcToBliX (OPM B KapCTYIOUIHXCA MOPOAAxX
(xapct rayGOKHit WK HerJ1yGOKHM) ;

npeo6safaIOIKX Pa3MePOB aKTHBHOA 30HB COOPYIKEHHHA
(KapcTylomuecs NOPOAB 3aJieraloT B aKTHBHOH 30He OCHO-
BaHHSA COOPY:KEHHH WK 3a ee NpejesaMH).

5.6. BoizeseHHe 30H nMpH MHKPOpPaHOHHPOBAHHH HOJIKHO
MPOBOAHTLCH NO ABYM IpyNnaM MPH3HAKOB:

XapaKTePHCTHKAM NMOTEHUHAJbHHX KapCTOBHX AedopMa-
A  3eMHOR NOBEPXHOCTH (OCHOBaHHA COOPYKeHHfA) — A;

XapaKTepy M CTeNeHH 4YyBCTBHTEJbHOCTH KapcTOBOro
npolecca K PasiMuHHM TEXHOreHHHM BO3AEHCTBHAM (CM.
Ta6.a. 3) —B.

5.7. BHyTpH 30H BHAENSAIOTCA YYaCTKH HajJHuHA (OT-
CYTCTBUSI)  C Pa3HOH CTeNeHbIO OMAaCHOCTH BHABJEHHHIX
B pe3yJibTaTe HM3BICKaHHA KapcToBmX ¢opM (rpynma mpua-
iakos B).

5.8. I'pynny A cocTaB/fioT cJeAyiOllHe XapaKTepHCTH-
KH fedopMauuit 3eMHOM NOBEPXHOCTH (OCHOBaHHA coOpy-
JKeHHA) :

1. Bun.

11. Pa3HOBHAHOCTL NO MeXaHH3My o6pa3oBaHHS.

[I1. HuTeHCcHBHOCTS.

IV. OcHoBHBE pa3MepHL.

5.9. B 3aBucumoctn ot BHAa (cM. Ta6a. 3, 4) npedopma-
unft (npusHak A.l) BHAeJAIOTCA 30HH, B KOTOPHX NPOrHO-
3upyercsi o6pa3oBanHe: aepopMaunfi 3eMHOA NOBEPXHOCTH
(ocHOBaHHH COOpY:KeHHI), HMeOmHX AHCKPeTHHR Xxapak-
Tep (MpoBaJH, NPOCaAKH, NPOCeAaHHA); oceAaHHR (Myaba);
ocellaHHi H AHCKPETHHX aedopmaunit.

Boinesnenne 30H no BrAy AedopMalkii HEOGXOAHMO ANS
npeaBapuTe/ibHON OPHEHTAUHH NPOEKTHPOBUIAKA NpH 060C-
HOBAHHH DAUHOHA/AbHOH CXeMH (YHKIHOHAJbHOrO 30HHPO-
BaHHA TEPPHUTOPHH K BHGOPA NPHHUHNHAJILHOrO BHAA KOHCT-
pyKTHBHOH 3alluT. Hamnpumep, B 30HaxX npoBaJjoB NMpH
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KOHCTPYKTHBHOMR 3allHTe 3JaHHA H COOPYIKeHHA nmpeanodyTe-
HHe cJelyeT OTAaBaTb IJIaBHHIM 06pa3oM )XeCTKOA KOHCT-
PYKTHBHOHA cxeMe 31aHHfi, B 30HAX e OCeAaHHA — MoOAaT-
AYBOR.

Ecayu HMeloTCs J0CTAaTOYHHE CTaTHCTHYECKHE AaHHBIe OT-
ZeAbHO MO NMpPOBaJiaM, KapCTOBHIM NMpocaiakaM (HerayGoKuM
npoBanaM), NPoCelaHHAM, TO lesecoo6pa3HO BHYTPH Ae-
dopmaunt 30H 3eMHOA NOBEPXHOCTH BHAEJNATH COOTBETCT-
BYIOlIHE NMOA3OHH.

5.10. B 3aBHCHMOCTH OT MexaHH3Ma oGpa3oBaHHs Kap-
croBbix AedopMauufi (npuaHak A.II) BHAEASAIOTCA 30HH
C pa3BHTHeM KapcTo-06BaJIbHHX, KapcTo-cy$H$O3HOHHHX H
KapcTo-06BanbHO-Cy(PPO3ZHOHHHX AHCKPEeTHHX Aedopmaunt,
ocefaHHA BCJeACTBHE NPoru6a ToMILH MOPOA HAaZ KapCTOBH-
MH TNOJIOCTAMH, pa3BHTHA Ccy(ddo3un (C BHAejNeHHEM, ec/H
NpeACTaBJIAeTCH BO3MOXHOCTb, NOA30H B 3aBHCHMOCTH OT
pa3NiHUHBIX MeXxaHH3MOB cyd¢do3HH), NOBEPXHOCTHOTO HAH
06beMHOr0 pPacTBOPEHHS KapCTYIOUHX TMOPOA.

BhizeseHHe 3THX 30H Heo6XOAHMO AJR NPOrHO3a pas-
MepOB KapCTOBHX JAedopMallHii, cTeneHH onacHoctH oOHa-
PYXEHHBHX KapCTOBHX NoJOCTefi, OEHKH CTeNeHH BJHAHHA
TeXHOTEHHOro BO3/eACTBHA, YCTAaHOBJEHHA NapaMeTpoB
NPOEKTHPOBAHHA INPOTHBOKAPCTOBOM 3allHTH, HanMpaBJeH-
HOM Ha yMeHblUeHHe TeXHOreHHOro BO3AeACTBHf (OrpaHHuuge-
HHe OTKa4eK MoA3eMHbX H HHPHJIbTPaUHH GHTOBHIX H NPO-
H3BOACTBEHHHX BOA B TPYHT, OrpPaHHYeHHA AHHAMHAYECKHX
BO3/efiCTBHA NPH CTPOHTEJbLCTBE H IKCNJyaTaluu 3AaHHA
M COOPYKEeHHH H T. A.).

5.11. Jlaia KoaHYeCTBEHHON OLEHKH KapCTOOMaCHOCTH He-
06xomyMo SHaTh  HHTEHCHBHOCTb KapcTOBHX Jaedopmaluni
(npu3nax A.III).

Oas 30H C AHCKpeTHHIMH jedopMauuAMH (MpH3HAK
A.IIIA) o6menpuHATHM NOKa3aTeseM HHTEHCHBHOCTH AB-
AseTcs cpeaHerojaoBoe uHcao Aedopmauuft Ha 1 kM2 B roa
(A). 3Tor napameTp MoxeT GHTL onpeneseH AN OTAeJ]b-
HHIX YY4aCTKOB B pe3yJbTaTe HAaTypHHX HaGalOAeHHR HJH
COOTBETCTBYIOUIHX PAacyeTOB C Y4eTOM KOMIJIeKca MPHPOA-
HuX (akTopoB. [/ onpejesieHHs HaJeXKHOCTH BapHAHTOB
3aCTPOHKH H OTAEJNBHBIX COOPYXeHHR peKoMeHAyeTcs AHO-
¢epeHunpoBaTh BHAENEHHHH Y4YacTOK NO NOKa3aTenld HH-
TeHCHBHOCTH NPOBAJIOB C Yy4eTOM HepaBHOMEPHOCTH HX pac-
npejesieHHst, OPHEHTALHH H HaNpPaBJIeHHA NPOBAJHHOIO NPoO-
uecca (mpuni. 3 u 4).

HureHcuBHocTh ocenanuft (npranax A.III°) xapakrtepn-
3yeTcs CKOPOCTLIO NepeMellleHHs 3eMHOA NpPOBEPXHOCTH Mo
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BePTHKaNH U, B 3aBHCHMOCTH OT BeJIHYHHH U pellaeTcs BO-
npoc 0 NPHHIHNE 3allHTH 34aHHA H COOpYXKeHHA Ha ydacr-
Kax ocefaHufi. PekoMeRayeTcs BHAEJNATb 30HH C MaJHMH
(v$ 10 MM/ron) u GonbwHME ocenaHuAMH (v>10 MM/ron).

Ecan B nepsoM cilyuae A0CTaTOYHa KOHCTPYKTHBHas 3a-
UIHTa, aHaJOrHIHaA AJsA 31aHHA Ha nonpadaTunaeMHx Tep-
PHTOPHSAX, TO BO BTOPOM — KOHCTPYKTHBHasl 3alliMTa 34a-
HHA SBJSETCH LeJlecOO6Pa3HOA JMWIbL NPH BHINOJHEHEH
3alllHTH TeOTEXHHYECKOTO XapaKTepa, KOTOpas MNO3BOJHJA
OBl YMEHBLUINTH CKOPOCTH OCERAHHM.

5.12. B 3aBHCHMOCTH OT IPOTHO3MPYEMBIX Ha OCHOBE reo-
MeXaHHUeCKHX HJIH CTOXaCTHUECKHX Moje/edl pa3MepoB Kap-
cToBHX aedopManuft semMHofi noBepxHocTH (npuanak A.IV)
3aKapCTOBAHHYIO TePPHTOPHIO HEOGXOAHMO JEJIHTh Ha 30HH,
COOTBETCTBYIOLIHE ONpefesNeHHHM KJaccaM 3HaueHHA pas-
MepOB KapcToBHX aedopmauui.

Takoe neneHHe MO3BOJAeT BHOPaTh NPHHUKNE KOHCT-
PYKTHBHOM 3aIlHTH B Pa3JHYHHX 30HaX. JlJif 30H C KapcTo-
BHMH TNIPOBaJIaMH MpEJCTaBJAETCA BO3MOXKHOCTb, HCIOMb-
3ys METOAHKY ONpejleJIeHHs PaCUeTHOI0 pa3Mepa KapCTOBHIX
npoBajioB (cM. pa3i. 6), OPHEHTHPOBOYHO ONEHHTL Heo6Xo-
JAHMOCTb H 06beM KOHCTPYKTHBHOA NpPOTHBOKAapCTOBOR 3a-
WHTH,

Ha puc. 8 B kauecTBe NpHMepa NOKa3aHH pPe3yJbTaTH
onpefie/ieHHs 3HaueHHA PasMepPOB KapCTOBHX nposanos I,
Ha KOTOpHE A0JMXHH PacCYHTHBATLCA GYHAAMEHTH AMSA 30H
C onpeJe/IeHAHMH KJ1acCaMH NMoKasaTeseft (MeHee HJH pap-
Ho 0,01; 0,01—0,05—0,1; 0,1—1 mnpoBanos/kM? B roa) u
NDOrEO3HDYEMHX AHAMETPOB NPOBAJOB  (MEHee WIH PABHO
3-10, 10—20 u Gonee 20 M), Ha KOTOPHX pacnpJaaranoT-
csl 3haHHA pasMepoM B njaHe 70X90 M ¢ paCIeTHHMM
CPOKOM CayXO6H T, paBHEM 50—150 seT.

3aBHCHMOCTH, NpeACTaBJieHHHEe Ha PHC.8, NO3BOJASKIOT
OnpejesHTh 06bEM RpOTHBOKApCTOBOH  3aLIHTH H YCJIOBHA
ONMHAKOBOA HajeXHOCTH 3RaHHA C Pa3JHUHHIM CPOKOM
cayxKG6H, pacrnojaraeMHXx B Pa3HHX 30HaX, OTJHYAIOUIHAXCH
KaK M0 MHTeHCHBHOCTH MNpOBaJIOB, TaK H NO MPOTHO3HpYe-
MHM AHaMeTpaM KapCTOBHX npoBajoB. Tak, AJs 3gaHuf
€ pacueTHHM CPOKOM cayxOw 50, 100 u 150 ser, pacnono-
MEeHHHX Ha TeppHTopHH £ A = 0,05 npopanoB Ha 1 kM2
B TOA H NPOTHO3HpPYeMHIM (cpeaHeBepoATHHIM) d = 20 M,
OXHHAKOBas HajeXHOCTb obecmeunsaerca npu Ip=17,5; 11
u 13,5 M coorBetcTBeHHO. M3 atoro mpHMepa BHIHO TaKKe,
4TO AN 3AaHHA CO CPOKOM cayxOu 100 ner, pacnonoxen-
HHX Ha TeppuTopud ¢ A= 0,05 nposanos/km? B rox, M
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Puc. 8. ITpumep onped y i 00UHAK 080l HAOEXNOCTU 30aHUl C pa3-
NUYHBIM CDOKOM CA

d =10 M npOEKTHPOBaTh CMeuHaibHHE GYHAAMEHTH HeT
HEOGXOXHMOCTH.

5.13. BuneseHue MNOA30H B 3aBHCHMOCTH OT TYGHHM
KapCTOBBIX NpocafoK (HersyG6OKHX NPOBAJIOB) HJH HaKJO-
HOB MYJIbA OCelaHufi NO3BONAET BHNOJHATH NPOTHBOKaPCTO-
BYIO KOHCTPYKTHBHYIO 3alIlHTYy B COOTBETCTBHH C PYKOBOACT-
BOM N0 NMPOEKTHPOBAHHIO 3MaHHil H COOPYxeHHA Ha mpoca-
JOYHHX TPYHTax HJH Ha noapabaThiBaeMHX TEPPHTOPHSAX.
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5.14. Ilpn MukpopafiOHHPOBAaHHH 3aKapCTOBaHHHX Tep-
pHTOpHA Ha OCHOBe NPH3HAKOB rpynnuw b nesecoo6passo
npexje BCEro BHAEJATb 30HH € Pa3jIHUHOA WyBCTBHTEJbHO-
CTbIO KapCTOBOr0 MNpOLECCa K TeXHOreHHOMY H3MEHeHHIO
THAPOTeoJIOTHYeCKHX YCJOBHA (OTKauka NOA3eMHHX BOJ,
NOBHIIEHHe YPOBHeA NOA3eMHHX BOJA Pa3HHX TFOPH3OHTOB
H T. n.). [IpH 3TOM BHAenAIOTCA 30HH C H3MEHEHHEM HHTEH-
cuBHocTH Jedopmaunit (npu3nak B.I) u ux pa3smepos
(npu3nak B.II). 3Tu n3meHeHHs MoryT GHTb CBA3aHH C Ta-
KHMH SBJICHHSIMH, KaK yBeJIHUeHHe HJIH yMeHblIeHHe CKOpO-
CTH PacTBOPEHHS -KapCTYIOLHXCA NMOPOXA, BHHOC 3aNOJHHTe-
J1s H3 KapCTOBHIX MoJiocTefi, ycHJIeHHe HJH ocaabJieHHe npo-
ueccoB cyddosnn, BKIOYAsE BO3MOXHOCTb DPAa3KHIKEHHS
TPYHTOB, yBeJHuYeHHe HJH yMeHblieHHe 1aBJeHHS Ha KpoOB-
JII0 KapCTOBHIX NoJiocTeR.

5.15. Ha ocHoBe aHanH3a KOHKPETHOH HHXKeHEpPHO-reo-
JIOTHUECKOR H FHAPOreoJOrHuecKofi 06CTaHOBKH BLIAEJAIOTCH
30HH, B KOTOPHX B pe3yJabTaTe TOTO HJH HHOTO TeXHOTEHHO-
ro BO3JefiCTBHA Ha KapCTOBHH NpollecC HHTEHCHBHOCTb Ae-
¢dopmaunst (npusnak B.I) u ux pasmepu (mpu3auak B.II)
YBEJHUHBAIOTCA, YMEHbUIAIOTCA HJH NPAaKTHUYECKH He H3IMe-
HAIOTCA. :

B 3aBHCHMOCTH OT Pa3JIHUHOrO COYETaHHA 3Ha4YeHHA
npusHakos B.I 1 B.Il BO3aMOXHO NOJNY4YHTh A€BATH 30H.

BuizeneHue TakHX 30H Ha OCHOBe KaueCTBEHHOro mpor-
HO3a OKaXeT NOJOXKHTeJbHOe BJAHSAHHE HA BHGOP 3alUTH
C yYeTOM peaJbHOr0 TeXHOMeHHOTrO BO3/ieHCTBHS.

5.16. [lns BuizeJeHHss y4acTKOB IO BHISIBJIEHHHM B pe-
3yJsbTaTe H3BICKaHHil NOL3eMHHM H NMOBEPXHOCTHHM KapCTO-
BHM ¢opMaM (rpynna npHaHakos B) Heo6X0AHMO OLEHHTBH
cTeneHb HX onmacHocTH (CM. Taba. 6).

IIpu 3TOM cTerieHb OMACHOCTH BHABJEHHHX MOTEHIHAJb-
HO OMacHHX KapcToBHX ¢(OpPM NMPH COCTABJIEHHH NPOEKTOB
NVIaHHPOBKH, KaK NPaBHJO, KOJHIECTBEHHO He OUEHHBAETCH.
Takas oneHKa MOXeT MOTpeGoBaThbCcA Ha Gosiee MNO3AHHX
CTaiHsAX H3LICKaHHA npH BLGOpe NPOTHBOKAPCTOBOM 3alLIH-
TH AJIA KOHKpeTHHX coopyxeHHii. ckmouenre cocrasaser
cayvafi, KOrja Ta WiH HHas BHsiBJeHHas KapcroBas ¢opma
NPHHLHNHAJIBHO BJIHSET Ha BCIO NJIaHHPOBKY.

MeToauka OlEHKH CTENEHH ONMaCHOCTH OTHEJbHHX Kap-
CTOBHX (OpPM 3akJIoYaeTcsi B MOJeJHPOBaHHH B Jalopa-
TOPHHIX YCIOBHAX NPOLECCAa HX PA3BHTHA.

5.17. OcHoBaHHBIiH Ha pe3yNbTaTaX U3bICKaHHH IPOTHO3 OTCYTCT-
BHA NOJ3¢MHBIX KapCTOBBIX (OpM Ha M3yuaeMOM yuyacTKe MO3BOJIA-
€T CHeNIATb BHIBOJ O €r0 6e30MacHOCTH.
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JloCTOBepHOCTb MPOrHO3a 32BHCHT OT y4eTa TaKHX J0-
NOJHHTENbHHX (DaKTOPOB, KaK THN 30HH, BhIeJeHHOA NpH
MHKpPOpafioHHPOBaHHH, HHGOPMATHBHOCTb MeTOAa H3BICKa-
Hult (6GypeHue, GypeHHe C KapoTaxKeM, Ha3eMHbe reo¢Hsu-
YeCKHe MEeTOAH H T. A.), 0COGEHHOCTh I'e0JIOrHYeCKOro CTpoe-
HHSI H COCTOSIHHe KapCTYIOLIHXCA NOPOA.

JlaHHBe (XOTA H HeMoJHbie) O HaJIMYHH HJH OTCYTCTBHH
KapcTOBHX (opM caMbiM HEeNnocpeACTBEHHHM 06pa3oM BJIHA-
10T Ha NpPHHATHE MJIAHHPOBOYHHX pelleHHA, NPH 3TOM TeM
B Goabliefi cTemenH, yeM GoJbuiHA 06beM H3HCKaHHA OCy-
WeCTBJNeH. B ceA3u ¢ 3THM BCe O6HapyXKeHHHE B pe3yJ/ibTa-
Te H3BCKaHHA KapcToBHe (opMH, a TaKxkKe ydacTKH (TOU-
KH), rge NOA3eMHbHe KapcToBble GopMH He 3adHKCHpOBa-
HH, JOJIXKHH HMETb KOOPAHHATHYIO NMPHBA3KY.

KOHTYpH nOBEPXHOCTHHX KapCTOBHX (GOpPM JOMKHH
6HTb CHATH HHCTPYMEHTAJLHO H C COOTBETCTBYIOLIeH TOU-
HOCTbIO HaHeCeHH Ha KapTHl H MJaHH. Mx mectomosioxenue
B N/IaHe HeNOCPeACTBEHHHIM 06pa3oM JOJIKHO HCIOJb3O-
BaTbCA NPH pa3MellleHHH coopyxkeHHuA. Tak, HanpHMep, npx
HEBO3MOXXHOCTH BHIHECEHHSl 3aCTPORKH 3a npelesH MyJb-
Il OCeZaHHA 3AaHHA NMPeANouTHTENbHee pacnosaraTh BJAOJb
MYJbAH, HeXXeNH nonepex.

8.18. 3HaueHHs Bcex NMPH3HAKOB NOKa3HBAIOTCA Ha He-
CKOJIbKEX HJIH OfHOA (CHHTeTHUecKofl) kapTre MHKpopafo-
HHpOBaHHsA. BHeseHHHe Ha Helt 30HH H YYaCTKH HMeEIOT
NOJIHYI0 XapaKTEPHCTHKY AJIA NOCHeAyIOlero BHIOJHEHHA
NPOTHBOKAPCTOBOA 3alUTH Pa3/IHIHLIX BHAOB (OrpaHHYH-
TeJbHHE MepONpPHATHA NO NJAHHPOBKE, CTPOHTEJLCTBY H
SKCII/IyaTallHH, KOHCTPYKTHBHOM 3allHTe, reoTeXHHYEeCKHe
MEpONpHATHA).

Yder maHHBIX 0 HHTEHCHBHOCTH H IHAM €TPAM KapCTOBBIX
NIPOBAJIOB MPH COCTABJIEHHH POEKTOB IUIAHHPOBKH

6.19. 3HaueHHs nNOKa3aTeJas HHTEHCHBHOCTH KapCTOBHIX
npoBanoB A, cpeiHHe (IPOrHo3HpyeMnle) AHaMeTpu d, a
TaKKe MaKCHMaJIbHhle AHaMeTpPH d,,,, BO3MOXHHX NpOBa-
JIOB JOJ/KHH ONpeNesIATbCA B pe3ysabTaTe H3HCKaHHA, npo-
BOAHMBIX JJISi COCTABJIEHHS! NMPOEKTOB NJIAHHPOBKH.

5.20. 3naueHHs CPeIHHX M MaKCHMAaJbHHX JHAMETPOB
KapCTOBHX NMPOBAJIOB B Pa3JIHYHHIX 30HaX OCBaHBaeMo# Tep-
PHTOPHH OMNpeeNAOTCA MyTeM NMOCTPOSHHS FHCTOrPaMM, te-
OpeTHYeCKMX KPHBHIX pacnpeesieHHsi AHaMeTpOB H ompeje-
JIeHHSl CpeaHeapH(pMETHYECKOr0 H CpeAHeKBaApPaTHYECKOro
OTKJIOHEHHS.
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IIpn OTCYTCTBHH ROCTaTOYHOTrO KOJHYECTBA AAHHHX JJfA
NOCTPOEHHS KPHBHIX paclpejejieHHi AHaMeTPOB NPOBaJIOB
B OTJEJbHHX 30HaX TEPPHTOPHH PEKOMEHAYeTCA HCIOJb30-
BaTh KPHBHE pacnpejiejieHHAs JAHaMeTPOB MNpPOBaJoB, NO-
CTPOEHHHE JIJIA APYTHX YYacTKOB NAHHOTO 3aKapCTOBaHHO-
ro pafioHa, aHAJOrHYHHIX MO YCJOBHAM, ONpeaessIOUIHM
pa3MepH KapCTOBHX NPOBAJOB.

5.21. Ecau nporso3 agHaMeTpoB BO3MOHHX NpPOBAaJIOB
BEPOATHOCTHO-CTATHCTHYECKHMH METOJaMH He MOXeT GHTb
BHIIONHEH, TO PeKOMEHAYeTCH HCNOJb30BaTh 3KCMEePHMEH-
TaJbHBHE H PaCYeTHO-JETEPMHHHCTHYECKHE MeTOoAH (cM.
paszn. 2).

5.22. Ilo sHaYeHHAM ’\i' di' dpey Ha KapTe BHIGJNAOT-
€5l 30HH C PaBHHIMH 3HaUYeHHAMH COOTBETCTBYIONIHX Napa-
metpoB (pHc. 9), 4TO MNO3BOJIAET OLEHABATh CTeNeHb Ha-
JIeXKHOCTH 3acCTPOAKH Ha 3aKapCTBOBAHHBIX TEPPHUTOPHSAK.

= =]

Puc. 9. Bapuanter naanupogounvix peuwenuil 3acTpOUKU MUKPOPAiona ¢ yye.
TOM NOKA33TeNR UHTEHCUBHOCTU U OUAMETPOS8 KAPCTOBHIX NpO6anos
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5.23. IMoa HageKHOCTHIO KOMIJEKCAa 3AaHHA H COOpYyXKe-
HHR C pacueTHHM CpoKOM caAyxOu T, pacnoJsoxenHoro Ha
3aKapCTOBaHHOM TEPPHTOPHH IJIOMAALIO S, XapaKTepH-
sylollefica nokasaTejeM HHTEHCHBHOCTH NPOBAJIOB A H KpH-
BO#i pacnpelefieHHss NHaMeTPOB NPOBAJIOB € NapaMeTpaMH
pacnpenenenus d u drnay» TNOHHMAETCHA BEPOATHOCTDH, PaB-
Has

pP=1-p,, (8)

rne Pc — BEPOATHOCTE HAXOXKICHUA OIHOIO H3 3MaHHH (coopyxesinit) pac-
CMaTpUBaeMOr0 KOMIUIEKCA B 30HE¢ BIMAHHA KapCTOBOIO NPOBANa 33 BpeMs

) F —_ F
;;=(-§-+ d —6.'1)(1—8,), ®

dlﬂ ax

H

rme £y — Wiowans 3acTpokH; f,— WO J‘lacrkon MEeXHOy COopyXe-

HHUAMH ¥ THHK elf, OuepueHHOMN HA pacCTOAHHUMH MaX o1 kOHTYpa coopy-

xenuit (puc. 10); 2 10
P.=exp (—AFT).

5.24. Ecain 30HH XapaKTepH3YWOTCA JIAWIb ONHHM pacuer-
HHM JHaMeTpoM d, TO

E +F'
,.-,c=(_3__s_q_ (1-P), an
roe Fol — IWIOIANb YYACTKOB BOKPYT 3HAHUH H 0OOpYXKeHHi, OuepueHHad Ha
paccrosuud & /2 OT HX KOHTYpa.

5.25. HanexXHOCTh AJIS KOHKPETHHX BaAPHAHTOB 3acTpofi-
KH 3aKapCTOBaHHOA TePPHUTOPHH C NJIOLKAAAMH, Pa3nHYalO-
U{HMHCHA N0 HHT@HCHBHOCTH MPOBaJIOB (7 30H C HHTEHCHBHO-
cTbi0 A; ), AHaMeTpPaM NpoOBaJOB (m 30H C AHaMeTpaMu
npoBajos d; u d,, . j)' onpejeaseTcs B Takoft nmocjejonsa-
TeJIbHOCTH. '

BHauase HaxoAHM cpeaHeB3BelieHHoe 3Havenne AST:

= r n a a
AST=(A S+ 2,8, 4. 4N 8,444 ST+ E F (R+E)AAT T, 1)

a=1c¢=1

Puc. 10. Pacuernan cxema onpedene-
PN KU  HAOEXHOCTU KOoMniexkca 3a-
o CTPOUKU



roe T — cpox cnyxO6el GonpuMHCTBa 30aHMH KOMIDIEKCA 3aCTpOHKH:
[ATa = T - Td. ] 3 .

Ta - CPOK Clyx6el coopyxenu#i, ommuaonmiica or T ;

Fg"' ~ ITIOWIANE 3aCTPOHKH COOpYXKeHMH CO CPOKOM CIyX6ul Tg ;

F2 — IDIOLAID YYaCTKOB MEX/1y NIMHHel coopyxkeHklt CO CPOKOM ClyXGhl

T, # ymHMel, OYepueHHON Ha PaCCTOSHHH ";"" OT KOHTYpa COOpyXe-

HMH;
r — YHCIIO COOPY’KeHMH C pacyeTHBIM CPOKOM CIYKObI, OTIIHUAIOLIMMCH
or T.

3arem no ¢opmysae (10) onpenenum Ps u HafineM cpen-

HeB3BelleHHOe 3HayeHHe napamerpa B ¢opMmyse (9)

i pglifuls (13)
max o J=t dmax S
ITo popmynam (8) u (9) onpenensioTcs COOTBETCTBEHHO

u P,
Ha ocHoBe pacueTra HazeXXHOCTH NoAGHpalOTCs HanGosee

palHoHaJbHHe BapHaHTH 3acTpofixH. Hanpumep, u3 Tpex
BapHaHTOB 3aCTPOAKH, MOKa3aHHHX Ha PHC.9, (mpH A, =
=002 A;=0015 A3=001,d; =12, da=1b n dy =
= 18 M), 3HaueHHA HaJeXXHOCTH COOTBeTCTBeHHO AJx I, Il
u IIl BapuaHTOB 3acTpofiku oka3aanch paBHHMHE 0,41; 0,38;
0,48. Takum o6pa3om, Bapuaur lII sBasercs HauGosee Ha-
HeIKHEM,

OnpejenenHe HaleXHOCTH BapHaHTa 3aCTpPoRKH, B KOTO-
POM COOpDYXKeHHs 3aNPOeKTHPOBAHH C NPOTHBOKAPCTOBOA
3alHTON Ha pacReTHH npoJer ¢, NPOH3BOAHTCA N0 HopMy-
Jae (8). Ilpu 3ToM B cayude NPHMEHHMOCTH ¢opMyaH (9)
CrnpaBeAJIHBO BHIPaXKeHHe

=((1-p o+ % 2
P ((1 P s ta (1—ptc)3$)(1—g), (14)
a aas popMyan (11) — Bupaxenue

F
/Z=(:§i+(1'%c))("%)’ (15)

PaPr
10
RG l d
Pac
Puc. 11. Hutezpaavutie xpuasie pac-
0 npedenenus OuUaMeTpPO8 npoeaios
al u napamerpa 1

57



rie Py, — BepoATHOCTE 06pa3oBanus mpoBana AHaMeTpoM He Gonee ¢, ompe-
OejigeMasd o HHTerpanbHOM KpHBOHM pachpefefieHMd OMaMeTPOB MPOBAIOB
(puc. 11); Pj. — BepoATHOCTE MomajaHHA B 30HY obpasoBaHus mpoBana
coopyxeHMs pa3mepoM He Gomee ¢ Ha miowamu F, + F,, onpenendeMad 1o
HHTerpansHol KpHMBOH pacnpocTpaHeHHA napamerpa !, MeTogMKa MOCTpoe-
HHS KOTOPO# U3noXeHa B pasf. 6.



6. ONPEJEJIEHHE PACYETHOI'O PABMEPA KAPCTOBOI'O
TTIPOBAJIA 1111 MPOEKTHPOBAHHUA OYHIAMEHTOB

6.1. Paamep KapcTOBHX NmpoBaJioB B NJaHe ! sBaserca
OCHOBHHIM nNapameTpoM TNpH pacdere dynnamedToB. [as
GONBUIHHCTBA 3JaHHA HMEHHO 3TOT pa3Mep B HanGoJblIefR
cTeneny onpejeiseT o6beM H CTOHMOCTb KOHCTPYKTHBHOM
3alIHTH.

6.2. B ycaosHax nokpmroro riay6okoro KapcTa mpH 3a-
JIeraHHH KapCTYIOUIHX NMOPOX 3a MpejfelaMH aKTHBHOA 30HH
pacueTHH/i pasMep KapCTOBOro mpoBaJjia peKOMeHAyeTcs ofl-
peleNATh Ha OCHOBe BEPOSITHOCTHOrO NMOAXOAA, PacCMaTpH-
Bas pa3MepH KapCTOBHX NPOBAJIOB M NapaMeTPH NPOEKTH-
PYEMOro HHXXEHePHOTO COOPYXKEHHA B PaMKaXx OAHOA CH-
CTeMH.

6.3. HcxonHuiMu NaHHHIMH AJIS ONpejAeJeHHss PacyeTHO-
ro pa3Mepa KapcToBOoro mpoBaJa B IUIaHe SABJSAIOTCS cJe-
Ayiouue:

nokasatenh WHTEHCHBHOCTH KapCTOBHIX NPOBaJoB A ;

cpelHee HJIH NPOTrHO3HpyeMoe pacueTHoe 3HaueHHe AHa-
MeTpa KapcToBoro nposaJa d,

MaKCHMa/lbHO® 3HAYeHHe JAHaMeTpa npoBatoB d,,.,
onpegensieMoe KaK d,,,,= d+36y (npu HopMaibHOM 3a-

KOHe pacnpe/ie/leHust AHaAMEeTPOB) HJH MO (lgd)y,,=19d+36, 4

(npr  JnorapHpMHUECKH HOPMAJbHOM 3aKOHe pacnpeneJe-
HHR), TAe Gy W G, ,— COOTBETCTBEHHO CpeAHeKBaApaTH-
Yeckoe OTKJOHEHHE JHAMETPOB H JorapHpMOB AHAMETpPOB,
lgd — MaTeMaTHYecKoe OXKHAaHue lgd;

pacueTHHt CpOK cayKO6H coopyxeHus T,

pa3MepHl H ouepTaHHA ¢pyHZaMeHTa B MJaHe;

CTeneHb OTBETCTBEHHOCTH OG'beKTa.

IIpu sTOM caiefyeT HMeTb B BHAY, 9TO 3HaueHHe d,,q, , N1O-
Jy4eHHOe 1O KPHBHM pacnpeje/ieHHs, A0/KHO HMETh HHXKe-
HepHO-reoJIorHieckoe 060CHOBaHHe, COCTaBJIEHHOE C yueTOM
BHISIBJIEHRHX 3aKOHOMepHOCTel HOPMHPOBaHHA NPOBaJbHOR
BOPOHKH (CM. pa3sx. 2).

6.4. PacueTHHft pa3Mep KapcTOBOro NpoBaJia peKOMeH-
AyeTcs onpefeniTh B TaKOf MocJjief0BaTeJbHOCTH:

nocTpoeHue KpHBOR pacrnpedeneHHs pa3Mepa {/mpoBaja
TIpH YCIIOBHH 06pa30BaHusA ero Mod GYHIAMEHTOM;
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onpeje/ieHHe YCJIOBHOA BEPOATHOCTH OOPa30BaHHS Npo-
BaJjia NoA (YHAaAMEHTOM NpPH YCJOBHH, YTO NPOBAJ NPOHU3Oi-
aer;

onpejeseHHe Ge3yCJOBHOA BEpPOATHOCTH OGpPa3oBaHH:A
npcBaJsia noli GyHaaMeHTOM;

Ha3Ha4yeHHe JONYCTHMOrO 3HaYeHHs HAaAeXKHOCTH (QYH-
AaMeHTa;

onpejaeJsieHHe pacyeTHOro npoJera GpyHxaMeHTa Haj npo-
BaJIOM.

6.5. PacnpenesieHse JHHeAHHX pa3MepOB KapCTOBHIX
NpoBaJioB NpH NONAAAKHH HX NMOA QYHAAMEHT peKOMeHAyeT-
Csl HAXOAHTb METOXOM CTATHCTHUECKHX HCMBITaHHM,

6.6. [Ipn HeGoanwioM o6beMe BO3MOXKHO MNpoOBeleHHe
CTAaTHCTHYECKHX HCNBTaHHi BpyuHywo (pHc. 12) B TaKofi no-
CJleA0BaTe/IbHOCTH.

3analorcs TpofikH caydafiHHX 4Hcedx [, y, d], rae x, y —
HeHTPH BO3MOXKHHX NpoBaJjoB. HMx 3HaueHus Gepyrcs no
TabAHuAM CJOYYailHBIX YHCEeJ: JJIA X H Y HCMOJb3YIOTCs Tal-
JHIB PaBHOMEPHO pacnpejeseHHbiX, a A d — HOPMAaJbHO
pacnpeesieHHHX CJAy4YaiHBIX YHCEJ, €CJH pacnpenesenue d
NOAYHHEHO HOpMaJibHOMY 3aKoHy. Ecan pacnpenenenne xua-
METPOB NPOBAJIOB NMOXYHHEHO JNOTapH(PMHYUECKH HOPMaJbHO-
MY 3aKOHY, TO mo Ta6GJHUaM cJay4afiHHX HOpMaJbHO pac-
npejejeHHHX YHCeJ ONpeleJsAlOTCA 3HaueHHs lgd, a 3aTem

. ..g Gk ﬁ?”

s

//////

Puc. 12. [Tpurep pacuer-
HOIl cXxempl onpedenenusn
pacnpedenenusn’® pasme-
po8 npoeanos noo dyu-
OaMeHTOM
Xy, Ky e Koopouna-
YyrYy oene Tol 8€POAT-
HbIX  npo-
6anoe 8

npedenax
Xy Ay Ay Ko X X X£X, ysY

Y
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A

10

99

i 1

47

g6

a5t

o3 2 Puc. 13. ®Pyuxyus pacnpede-
93 L nenun napamerpa &

3 1 — unTeepanvnas Kpuaeas,
az by 2 — ebiposKennan Juddeper
91 4UANbHAR KpuUGas; 3 — 2ucro-

2pamma

0 2 4 6 8 WHp12 M 1618 2022 EM

cooTBeTCTBYIomHe 3HadeHHs dy Ecau xe pacnpemenenne d
He yCTaHOBJIeHO, TO cJydafiHoe 3HaueHHe d ompejensieTcsi B
COOTBETCTBHH C FHCTOTPaMMOA pacrpelesieHHs AHaMeTpPOB
NPOBAJOB MO «YPHOBOA cxeMe 6e3 BO3BPaleHHA.

Jas atoro B ypHY 3aKJaAHBalOT OAHHaKOBHeE MO ¢op-
Me JKeTOHH (IIapH) ¢ HOMepaMH HHTEPBaJIOB B COOTBETCT-
BHH C THCTOTpaMMO# pacnpenesneHHss d. 3aTeM BHIHHMAIOT
M060f KEeTOH, NC K GrOPOMY OlNpenesIoOT 3HaUYeHHe AHaMeT-
pa, COOTBeTCTBYOlllee HOMEPY HHTepBaJla, yKa3aHHOMY Ha
JKeToHe, H rpadHYecKH HaxoAAT 3HaueHHe [ (pHc. 13). IToc-
Jie 3TOTO eTOH CHOBAa OMYCKaIOT B YPHY, H NpoleAypa MoB-
Topsiercsl. Kak nokasan OMHT NPaKTHYECKOro HCNOJb30Ba-
HHS MeTOJa CTATHCTHYECKHX HCMHTAHHA 1O BHABJEHHIO
¢yHKuuH P(1), uucao 3HaueHuA ! AAS CTATHCTHUECKOH OG-
paGoTKH ROJMXKHO OHTh He MeHee 100. Ilpu sToM B pacuer
NPHHHMAIOT JIHUIb T€ NPOBaK, KOTOPHE  NONAafAloT MO, Io-
nowsy GyHOaMeHTA.

Io pesyabTaTaM CTaTHCTHYECKHX HCNBITaHHA CTPOSAT
THCTOrpaMMy pacnpefliesieHH H BHpPOBHeHHBe JaH}pdepeH-
LHaJbHYI0O M HHTErpaJibHyl0O KpHBHe pacrpesnesenus P(l).

6.7. YcnoBHylo BepOATHOCTb 06pa3oBaHHA KapCTOBOroO
nposana nox ¢yHAAMEHTOM MPH YCJIOBHH, 4TO NMPOBaJ NMPOH-
30fileT, onpelensioT B TaKof MOC/eAOBaTeJbHOCTH (CM.
pHc. 12).

BHYHCAAIOT YCJOBHYI0 BEPOSATHOCTb MOMAaAaHHA MNOA
¢yHaaMeHT npoBasa NpH o6pa3oBaHHH ero B 30He BOKPYT
COOpYKeHHA N0 hopmyaam:

TNpH pacnpejeseHHH AHaMeTPOB MPOBAJOB 1O HOPMaJb-
HOMY 3aKOHY
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.l;,oz A (16)

npu pacrpeieieHHH AHaMeTpOB NMpPOBaJOB MO Jorapud-
MHYECKH HOPMaJIbHOMY 3aKOHY

lgd
p =122 .
fo~ Tlgd),_ an

NpH HeyCTaHOBJIEHHOM BHAe pacrnpejesieHHs AHAMeTPOB
NpoBaJioB 3HaueHHe P HaxoAAT METOAOM CTaTHCTHYECKHX
HCMHTaHHA.

3arteM onpene.nmor YCJIOBHYIO BEPOATHOCTb MOMAaAaHHSA
noA ¢yHAaMeHT npoBaJja npH O6Pa3OBaHHH ero B 30He Of-
HOTO Za)orcexos nnaHa ¢yHaaMenTa pa3MepaMd a@; H by
(a1<<b,

.

f‘1 a, a, b1 a, Pa1 ’ (18)

rae 6‘114;1— CpeflHee 3HadueHMe HaMeTpOB NPOBAIOB B UHTepBale oT 0 mo 4,
(puc. 14);

Pa, — BEPOATHOCTL 06pa30BaHKs IPOBANIOB 0 .

AHanoruuHO BHYHCASIOT BEPOATHOCTb Py, nonajnanus
noA ¢ynaaMeHT npoBasa NpH 06pa3oBaHHH ero B COCelHeM,
J-ToM oTceke pasMmepamu a; u b; (6e3 yyera uwacTH pyHna-
MeHTa, obulefi ¢ nepBHM orcexom‘

OGm.yxo YCJIOBHYIO BEPOSITHOCTb MOMajaHHA noi QyHAa-
MEHT npoBaJa NpH o6pa3oBaHHH ero B KOHTYpe COOpyxKe-
HHSl H 30H OKOJIO Hero (Ha mjomanu F) ompepeiasioT mo
dhopmyane

F, F, n Fr;
P.=P —2+p L+ p =, (19)
f £, F f, F  j=2 f; F
Pq
WEF——————— ==
Po, f— — —— — —
a4
|
4 |
-~ |
’ l
: | Puc. 14. Huteepansnas xpueas pac-
42 | | npedeaenus uamerpoe npoeanos
Y 1

0 3 6 do 2 ftsxa 21 244
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Irae N — KOJHYECTBO OTCEKOB;
Fy — miowamb B mpemennax Kom'ypa l-m oTceKa QyHpaMeEHTa;
FKJ ITIOIIAdb B HpeNesiaX KOHTYpa §-ro oTceKa GyHIaMeHTa,
F =~ — miouwagk, onpepenAemad mo gopmyie

Iz ]
F=Fa+.Z,F,,-' (20)
V=
6.8. BeposATHOCTb HenmopaKeHHs miowanx F, pacnoJo-

JKeHHOH Ha TEPPHTOPHH C HHTEHCHBHOCTHIO MPOBaJsoB A, 3a
CPOK cayxK6H coopykeHHst T onpeaensioT Kak

P, =exp (-AFT). (21)

6.9. BesycsioBHas BeposiTHOCT 06pa3oBaHHsl mnpoBaJa
noA ¢yHAaAMEHTOM COCTABHT

P.=(1-5,)P,. (22)

6.10. BepoaTHocTh TOro, 4To pasmep npoBaJsa nojx ¢yH-
AaMeHTOM GyleT MeHblie /, IpHMeT BHA

(P14 P-1
A= P,
p F

MHHHMaJIbHO JONYCTHMOE 3HayeHHe HajexHOoCTH [P)
Ha3HayaeTcss B 3aBHCHMOCTH OT CTE€NeHH OTBETCTBEHHOCTH
o6beKTa.

a5 3paHHA H COOPYXEHHH C YHCTO 3KOHOMHYECKOH OT-
BeTCTBEHHOCTbIO 3HaueHHe [P] Heo6xoaHMO omnpeipensTs NO
MHHHMYMY NpHBeJeHHBX 3aTpaT (cM. pasa. 7).

Jad 3xaHHA  H COOPYXKEHHH, MOBPeXAEHHA KOTOPbIX
HMEIOT COLIHAJIbHO-3KOHOMHYECKHe MOCJeACTBHA, HOPMHPO-
BaHHOe 3HauyeHHe N0JKHO OuTh He MeHee 0,95.

6.11. MUcnoab3ays HHTerpaJbHYIO KPHBYIO paclipeiesieHHS
! no 3HaueHHIO P, HAXOAHTCA pacyeTHoe 3HaueHHe Aedop-
MallHH (pyunameﬂ'ral (cwM. puc. 13).

Ecan [P]4 P < l T0 lp,=0, 1. e. aas obecneuenus 3a-
AaHHOR HaaexXHocTH ([P] npomaoxapcmaaﬂ 3alHTa He
TpebyeTcH.

. (23)




7. OUEHKA 39¢®EKTUBHOCTH
MPOTUBOKAPCTOBOH 3 ANMTbHI

7.1. TepMuH «3Q(PEeKTHBHOCTb NPOTHBOKAPCTOBLIX MepoO-
npuATHiA» o00beAHHAET MABAa B3aHMOCBA3AaHHHX MNOHATHA:
«HHXKEHEPHO-TeoJIOTHYECKasi» H <«3KOHOMHUYeCKasi» addex-
THBHOCTb.

HnxeHepHo-reosioruyeckass 3¢ ¢eKTHBHOCTL NPOTHBO-
KapCcTOBOA 3alUHTH XapaKTepH3yeT ee CNOCOOGHOCTb MOBHI-
CHTb HaJeXHOCTb, YMEHbIUHTb BO3MOXHHIHA pasMep KapcTo-
BOT'O NPOBaJia ¥ BEPOATHHNA yep6 He3aBHCHMO OT TEXHHKO-
3KOHOMHYECKHX YCJIOBHH.

HnxeHepHO-reosoruyeckyio 3 @peKTHBHOCTbL NPOTHBO-
KapcTOBOA 3alllHTH He BCErja yAaeTcs BHPAa3HTb KOJHYECT-
BeHHO. OHaKO M KaueCTBeHHafl OLEHKa HHXKeHepHO-reoJio-
rHYeCKOfl 3¢ PeKTHBHOCTH NMO3BOJISIET AOCTATOYHO OOBHEKTHB-
HO Ha3HadaTb NPHHIHNHKAJILHO BO3MOXHHIE BapHaHTH Npo-
THBOKapPCTOBOA 3alLliHTHI.

Hanpumep, ycTpoficTBO onoBecTHTeNbHOH IJyOHHHOI
TOYeYHOR CHrHaJH3allHK HaX oOHapyXeHHOH KapcTOBOA RO-
JIOCThIO AJifl 3AaHHA C HeGOJIbLIOR NJOIAAbI0 OMHpaHHSA
B NJaHe ABJAseTCA J[OCTAaTOYHO 3(P(PEeKTHBHHM CPEACTBOM
Ans obecnieyeHHsi 6e30MaCHOCTH JlOJeR 3allHILaeMOro 34a-
HHE. YCTPOHACTBO e TaKOH CHTHAaJH3aLHH B YCJIOBHAX Heom-
peslesIeHHOCTH MECTOIMNOJIOXKEHHSI KapCTOBHX NOJOCTeR B OC-
HOBaHHH COOpyxeHH# ¢ 6oJbILOA MIOMWAAbIO ONHPAHHSA HJIH
NHHEAHBIX COOPYXKEHHA Gyaer Mano2¢gekTHBHO.

7.2. B OoTYeTH IO HHXKEHEPHO-IeOJIOTHYECKHM H3HICKa-
HHAM Ha OCHOBAaHHH H3yYeHHsl 3aKOHOMepHocTefi KapcTOBO-

ro npouecca Ha y4yacTKe CTPOHTeJbCTBAa HEOGXOAHMO BKJIIO-
4aTb BO3MOXKHble BapHAaHTH MNPOTHBOKADCTOBOAH 3alHTHI
C OUEHKOH HH)KEHePHO-reoJIOrHYecKof 3PPEeKTHBHOCTH KaXK-
IOro H3 HHX. DTO NMO3BOJHT MPOEKTHPOBLIHKaM BHOpPaTh
KOHKYPEHTOCIOCOGHbe BapHAHTH, peajH3alHa KOTOpbix Gy-
JleT OTBeyaTb KOHKDETHHIM YCJIOBHSM CTPOHTeJbCTBA H 3KC-
MJlyaTailHH 3alHIIAeMOT0 COOPYKEHHS.

7.3. Tlox 3KOHOMHYeCKOAi 3((DEKTHBHOCTLIO NPOTHBO-
KapCTOBOH 3alUHTHl MOHHMAaeTCs OTHOLIEHHe mapaMeTpa, Xa-
PaKTEpH3YIOUIEro pe3y/bTaT, AOCTHTHYTHH 6Jarofaps Bbl-
NONHEHHI0 NPOTHBOKApPCTOBOA 3alHTH (HaJAEXHOCTb, COKpa-
LleHHe BepOSITHOro yuwep6a) K ee CTOHMOCTH, BHpaxaeMoii
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COOTBETCTBEHHO NokasaTtesneM 3¢pdeKTHBHOCTH H abCcosio-
HOM 3¢()eKTHBHOCTHIO.

7.4. IlokasateneM 3¢ HeKTHBHOCTH MAPOTHBOKAPCTOBOM
3alHTHl ABJSETCA OTHOLIEHHe NPHPAINEHHs HaAeXKHOCTH
(B mpoueHTax HJH HOJAX €AHHHLBI) G6Jarojapsi BHNOJHe-
HHIO MPOTHBOKAPCTOBOH 3aIUHTH K CTOHMOCTH C no cpaBHe-
HHIO C CYLIEeCTBYIOWeA HJH AOCTHFHYTOH HaNeXXHOCTbIO NPH
MCNO/Ib30BAHHH APYFrHX BHAOB MPOTHBOKapCTOBOM 3aMHTH

AP

W=T. (24)

[Ipn 3TOM 3HaueHHe HaAEKHOCTH AJS KOHCTPYKTHBHHIX
BHAOB NPOTHBOKapCTOBOM 3alHTH ompejessercsi no ¢op-
MyJe

P=1-R(1-P, ), (25)

a AN NPHHATHA apXHTEKTYPHO-NJIaHHPOBOYHBIX peLeHufi —
no ¢opmy.Je (8). Borucnsan 3HaueHHe W Aas pa3jiHUHBIX BH-
AOB NPOTHBOKAPCTOBO#A 3aLIHTHi, MOXKHO ONpEeNeJHTb HX pa-
UHOHAJABHHA KOMNJEKC.

Hcnoab3ys nokasartesib 3 PpeKTHBHOCTH NPOTHBOKAPCTO-
BOH 3aIUHTH, BHYHCJASKIOT CJeAdyiOllHe NMapaMeTpH, Heo6xo-
UMbl MIPH NPOEKTHPOBAHHH: PacyeTHHA pa3Mep KapCTOBO-
ro mposaJjia, ONTHMaJbHYIO MJOTHOCTb 3aCTpofikH. Tak, B
npHMepe, MOKa3aHHOM Ha pHc. 15, BHAHO, uTO 3ddeKTUB-
HOCTb MPOEKTHPOBAHHS NPOTHBOKAPCTOBHX (yHAaMEHTOB,
paccuHTaHHHX Ha nponer [» 12 M, BRecbMa He3HayHTeAbHa.

7.5. AGconioTHyi0 3((EeKTHBHOCTb NPOTHBOKAPCTOBOH
3AUHTH pEeKOMEeHAyeTCs onpenensaTs no ¢opmyJe

W (% / mec pypd)

30

25
20
15
1

45 1 Puc. 15. lpumep 3a8ucumoctu
KxoapPuyuenra 3gppexruenoc-
TU NPOTUBOKAPCTOBHIX PyHOa-
'} 4 8 22 % 20 24 & MEKTO8 OT pacyeTHo20 nponeralp
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(1-P)UK
—_— (26)

TAe B YHCJHTeJe NOKa3aH BEPOATHHIA ymep6 OT KapCTOBHIX

AedopMaUHA C yIeTOM OTAaJeHHS ero BO BPEMeHH, KOTOpHf

MOXeT OHTb NpEAOTBpAllleH NyTeM NpPOBENeHHS NPOTHBO-

KapcToBOf 3alUHTH cTouMOCThIO C; U — ymep6 ot nospex-

AeHHsl 3alllHUIAeMOTO 00BEKTa KAPCTOBHIMH feDOPMaLHIMH.
BeanuuHa U npeacraBaser coboft

3=

U=A+vy. (27)

e A — CTOKMOCTb BOCCTAHOBHTE/IBHEIX paboT; J — HapOAHOXO3SHCTBEHHbIE
DOTepH, CBA3aHHLIE C NOCTOSAHHLIM HIIH BpeMeHHBLIM MpeKpallieHHeM HIH 32T~
pyAHeHHEM 3KCITyaTamus o6bexTa; Kpp — K03bQUIHEHT MpHBeNeHHS OTAS-
JNIeHHBIX BO BPEMEHH 3aIpaT, YYHTHIBAONMX 06pazoBalHe ymepba B TeueHHe
PacYeTHOTO CPOKa CyXOH coopyxerms T.

Beauuuny K, onpeseasem no popmyae

1 1
T+Eyn  (1%E,q)"
- 28)
Koe Tin(1+E,,) (

rne E,, — HOpMaTHB [IA NpHBeAeHHA Pa3sHOBPEMEHHRIX 3aTpaT, IPKHHMae-
Mbift B HacTOAIee BpeMa paBHLiM 0,08.

7.6. CpaBHeHHe BapHaHTOB NPOTHBOKAapCTOBOR 3alHTH
NPOH3BOAKTCS MO NMPHBEACHHHM 3aTpaTaM (CpaBHUTENbLHas
13 heKTHBHOCTB) No hopMye

M=C*(1-PIUK,,. (29)

Puc. 16. Onpedenenue donycru-
MOii HAOEMHOCTU NO MUKUMY-
MY npugeoerKvix 3aTpar

1 —~ croumocts npoTusoxapcro-

|

{

|
Hade wwormos

60il 3auurel; 2 — GEPOATHbII
g ] P ywepb; 3 — npueedennsie 3ar-
parvt



IlepBhiit 4 BTOpo#A ujeHH B popmyne (29) Baanmocss3a-
Hu. C yBeJiHUeHHEM CTOHMOCTH MPOTHBOKAapPCTOBOA 3alATH

C yseqnuuBaeTcss HajeXHOCTb P 3amumaemoro o6beKTa
{puc.

16) w, crefoBaTeNBLHO, YMEHbUIAETCH BepPOATHHA
ymep6. 3To no3soasieT no CyMMapHO# KPHBOA HaXOAHTb MH-

HHMYM NpHBeAEHHHX 3aTPaT, KOTOPOMY COOTBETCTBYIOT On-

THMaJIbHas HadexHocTh Py, H ONTHMaiabAHA o6bem npo-
THBOKapCTOBOA 3aUTH Copy .

Jna o6BbeKTOB C YHCTO 3SKOHOMHYECKOA OTBETCTBEHHO-
CTbI0 MHHHMAJIbHO HONYCTHMAas HanexHocts [P] = P.



ITpunoxenue 1

Hcnons308aHHE HIXKEHEPHO-T e0JIOrHiec KO HHGQOPMAIHK
NPH COCT2B/ICHHH MPOEKTOB TAMIOHAXK A KAPCTOBBIX NONOCTEH
(omwIT MHCTRTYTa FHApOCHEUNPOEKT)

TamnoHax 3akimodaercss B HarHeraHuH Yepe3 OypoBhie CKBaXHHEI B Kapce-
TOBBIE MOJIOCTH H 33KaPCTOBaHHLIe 30HLI TaMIMOHAXKHOIO (HHBEKIHOHHOI'O)
pacTBopa, KOTOPBIft depe3 ompefelicHHOe BpeMs TBepPAeeT M MpeBpaliacTcd B
TPOYHBIH H HEPacTBOPDHMBIN MaTepHan (TaMIOHKHLIfE KaMeHh), 3alOJIHAIO-
UM OTKPHITEIE KaPCTOBhIE MOJIOCTH, KaBepHbI M KPYMHLIE TPEUMHLI B NIOPO-
nax.

JInA BRIMOJIHEHHA TAMMOHAXa HeoGXOIHMBI CIleyloiHe CBEeHHs O IPyH-
TaxX, 3aeraloiMX B OCHOBAHHH COOPYXeHMA: TMIO H Pa3HOBHOHOCTS, MOLE~
HOCTh, OTMETKH TNOACILUBH H KPOBJIH HOPOA H (PHIHKO-MeXaHHIECKHE Xapak-
TCPHCTHKH OTAEIBHEIX CJIOEB.

TIpo6ri cnenmyer GpaTek A3 30H, He HapyHIeHHLIX KapCTOBBIMH IPOLIECCaMH.
Ha ocHoBaHum OaHHBIX O Te0JIONO-JIMTONOIHYeCKOM CTPOCHMM y4YacTKa MOX-
HO Y CTaHOBMTB:

BHI GypeHrA (KOJIOHKOBOE, POTOpHOE, YIapHO-KaHATHOE) ; THUII NMPOMKEI-
BOYHOM XHMAKOCTH, ee COCraB, pacxof, Ha 1 M OypeHus u ofiee XOJIIHYECTBO
Ha Bech o6beM OypeHus; pacxon marepuanioB (Bogbl, GeHTOHHTOBO# INMHBI
¥ 006aBOK) Ha OPHTOTOBJIeHHE NMPOMLIBOYHOH XHIKOCTH; KOJNMYECTBO CMe-
HAeMbIX OuaMeTpoB TpyG6; rnyOGuHy obcaku CKpaXuH, HeoOXOomMMOe KOJH-
4ecTBO oOGCamHbIX H3BNEKaeMBIX TPY6 ¥ Heu3BiekaeMbIX TpyG-KOHAYKTOpPOB,
KOTOPbIMH 0G0PYAYIT CKBAKMHBI NOCNIE OKOHYaHHA OypeHHSI B HeCKTbHLIX
TPyHTax; pacXol HCTHPAOLMX MaTepuanoB Ha OypeHHe, KaTel'OpHIO INOPOX
no 6ypumoctd mns BeiGpaHHoro BHpa GypeHus; cToHMMOCTh GypeHus M CBA-
3aHHBIX ¢ HUM BCIOMOTaTeIbHLIX pabor.

IlomMuMo cBepeHmit 0 rPYHTax HeoGXOOMMBI criefyIOIMe AaHHEIE O THIPO-
TeoJIOTHYeCKHX YCIOBHAX: YPOBEHb KapCTOBLIX H HalKapCTOBRX BOM Ha NepH-
Ofl NMPOM3BOACTBA TAMNOHAXHLIX paboT; KOIHYECTBO MOPHIOHTOB I'PYHTOBRIX
BOMA; CBefleHHd 0 Halope H XHMHYECKOM COCTaBe KapCTOBLIX M HaIKapCTo-
BHIX BOA; TeMmepaTypa BOXLI B 30He Pa3BHTHI KapCTa; HanpapjeHHe JBHXe-
HHA MOTOKA M €ro IpajHeHTH B NMpefefiaX IUTOWAAKH TAMIOHaXHLIX pabot;
xo3pdrument GpwibTpayH 06BoIHEHHRKIX NOPOL.

fAaHHble NO3BOJIAIOT OlleHHTh arPeCCHBHOCTh MPYHTOBBIX BOJM K Tamrio-
HaXXHOMY KaMHIO, BO3MOXXHOCTbL pa3MhIBa €ro [0 Hayana CXBaThIBaHMA H, Clle-
HOBaTeNbHO, BbIOHPATh THI LEMEHTA, COCTAB TaMIOHAKHOTO pacTBopa, mocse-
IOBaTeLHOCTL OypeHuA M oTPaGoTKH cKBaXuHH. Hampumep, B yCNIOBHSIX Cynb-
(atHo# arpeccuH HeoOXomuMo NpHMeHATs CynkpaToCTOHKHMHA MopTiIanpaue-
meHT. IIpu GoNbUIMX CKOPOCTAX GUNETPAIMH 1 enecoo0pa3Ho CO CTOPOHE! Mo-
TOKa YCTpaMBaTh UEMEHTHYIO 3aBeCy, NOJ, 3aUMTOH KoTopo# BBINONMHATH
OCHOBHbIE TAMIIOHaXHhbie paGoThl, 2 B COCTaB PACTBOPA XKeJIaTE€NhHO BBOLHTH
YCKOPHTE/IH CXBaTbIBaHMA, HapuMep Xuakoe crexno. TeMmmeparypHsiit pe-
MM MOJ3eMHLIX BOM B 30He TAMMNOHAaXa HMeeT 3HaYeHHe NpM BLIGOpe HHTEp-
Balla MeXAy UMKiIaMK OypeHus M HalrHeTaHHUA PacTBOPA, MOCKONBKY NPH HH3-
KHX NONOXHTENDBHBIX TEMNEpaTypax CPOKH CXBaTHIBAHHA TaMNOOHAXXHOrO pac-
TBOpa ymiHHsmoTcs. KpoMe Toro, Ha CpoKM CXBaTHIBAHHA TAMMOHAKHOTO pac-
TBOPAa OKa3biBacT BIIMAHKC XHMHYECKHli COCTaB TPYHTOBLIX BOA.

Jna npudaA™MA O0OGOCHOBAHHONO pelleHMsI O TaMMNOHaXy KapCTOBBIX 30H
OCHOBHBIMH [AaHHBIMH O XapakKTepe 33KapCTOBAHHOCTM MOPOJL ABASIOTCA: THI
KapCTa; MeXaHH3M KapcToBbiX Hehopmailnil: CKOpoCTh paCTBOpPeHHS Xapo-
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TYIOLMXCA [OPOA; MOINHOCTL 3aKAPCTOBAHHOH 30HBI; pa3Mephl H Gopmxl
KapCTOBBIX HONOCTed B IUTaHe U MO BEICOTE; KOJWIECTBO KapCTOBLIX HOJIOCTEH
Do Bcef WIOIAAH TAMAOHOKHBIX paboT; HpoCTpaHCTBeHHOE NOIOXeHHe Kapc-
TOBRIX TIOJIOCTeH H HMX CBA3h C TEKTOHHUECKHMH YCOBHMSMH, ApYCHOCTB
(3T2KHOCTB) KapCTOBRIX MOJIOCTeH; COCTAB 3allONHHTENs MonocTel, ero ¢u-
3HKO-MEXaHHYECKHE XAPAKTEPDHCTHKH, 3 TaKXe CTeleHb 3alOJIHeHuHA; HAIH-
9He NONOCTel BOMM3N IO K TAMBOHKHEIX paboT.

CBelleHMS 0 THIE KapCTa 10 JIATOJIOTHH KapcTyoimx nopof, (kapGoHar-
HBIH, CyNBpaTHEL, CONAHON) MO3BOJIAIOT MPOTHO3ZHPOBAThH Pa3BHTHE KapCra,
Ha OCHOBaHHM 4ero NPUHHMAETCA PellicHHe 0 HeoOXOMMMOCTH BHIMONHEHHI
TAMOOHKHRIX pabor H HX obGpeme. Hampumep, mns KapGoHaTHOTO KapcTa
Opd NOABNECHMH HdedopManMy BCIeACTBHe OOpYILCHHA KPOBIM NOOCTeH
ROCTaToHO OOHApYXMTh M 3allOJIHHTH KpYIHbie KapCTOBble MONOCTH, Mpel-
CTaB/IOIIHE OMACHOCTH [JIA YCTONYHBOCTH COOpYXeHult. Mannie Xe MmonocTy,
KaHaTH H TPEeIMHbI MOXKHO He TAMNIOHHPOBATH, €CIIH He TpelyeTcA yMeHLIINTh
BOJOMPOHHIACMOCT, HOPON OCHOBAHMA CoopyXeHusd. IIna cymudarHoro u
COJAHOTO KapcCra HeJOCTATOYHO TONBKO 0GHAapYXHTh H MHKBHOHPOBATh KPYH-
Hble IONOCTH C HeyCTONYMBHIMH KpOBASMH. 37lech HeoOXOmuMO 3aTaMHNOHH-
poBaTh U MeJNKHe HOJOCTH YOparh, ¥ToGbl yMeHBIUIMTh BOAQOPOHHIAEMOCTE
3aKapCTOBAHHOTO MAacCHBA NMOPOH ¥ TeM CAMBIM MaKCHMAJRHO 3aMeETHTh
KapCTOBAIH mpouecc.

Hanuple no miyOuHe pPa3sBHTHA M MOUIHOCTH 30HBl KapCcTa MO3BONAT
0GOCHOBaHHO Ha3HaYaTh MIyOMHY TAMHOOHKHBIX CKBaXKuH. OGLIVHO 30Ha pa3-
BHTHA KapcTa B CYNB(paTHLIX H TAIOTEHHEEIX [IOPOLAX COCTABIIAET 5—15 M. 'Fpe-
LIMH B M2CCHE € MOPOJ MalNo, H KX MOXHO GhICTPO INKBHIKPOBATH BTOPHIHRIM
THIICOM HIMH colibio. OCHOBHOE PasBHTHE KApPCTa MPOMCXOZHT B KpOBJje HOPOXR
HE KOHTEKTe € DHIXTHIMH, 0OMAZAILHMH XOpollieX BOIOMPOHHIAEMOCTRO
MOPOJIAMH.

B kapGOHSTHRIX CKallBHLIX NOPOAAX TPeIMHOBRTOCTH Gonee paIBUTa, IHK-
BHOAUMSA TPeILMH [POMCXOIHT MellJleHHee, IO3TOMY KapCcT MOXET Pa3BHBATRCH
00 Bcedt TOJIIHE NOPOH, XOTA HHTeHCHBHOCTD €10 Ha KOHTAKTe ¢ HOKPOBHBIMH
OTIIOXKeHMAMH BhIllle, YeM B OCTANIBHOM TOJIE NOPOA. B cBAM ¢ ITHM IIPH Kap-
GoHATHOM W' CMELIAHHOM THOEe KapCcTR TaMIOHAX ciedyeT IPOBOAMTS IO
Bcell TONIE KapCTYIIIHXCR NOPOX. '

Haruble o pa3sMepaM KapCTOBEIX IOJNOCTeffl B Wiaie B IO BRICOTE, MX O6-
IHeMY KOJIHICCTBY B OpeAiiaX y4acrKa, CJIH 3TO npenc‘ranxei' ODacHOCTS AnA
YCTOMMMBOCTE 3H3aHMHA H COOpYXeHHH, JAIOT OCHOBAHHEC IPaBMITLHO HEMETHTH
CeTKY TAMNOHAKHBIX CKB&KHH, OXBATHIBAaNILYIO IOJIOCTH.

KpoMme 3T0TO, HaHHBie NO3BONAT HOCTATOUHO TOYHO ONPEAGIHTH: oGheM
3aNONTHEHAS KaXOoH CKBAXHHDBI M BCEIO YYacTKa; BhIOpaTh THN RHBEKINOHHO-
TO 060pYROBaHHA H €10 KojiHYecTBO. HarHme mocrosepHnix caenemmit o xa-
paKTepe 3aMONIHHTEIA KapCTOBHIX MOJIOCTeH MlaeT BO3MOXKHOCTh HAMETMTS COC-
TaB TaMIIOHKHOIO pacIBopa, OOpeAeTHTh ONTHMANBHYD TeXBOTOTHID TAMIO-
HaxHuIX paboT (cnocol HarHerawHs pacTBOpa, AaBJIeHH e, MTUTSIBHOCTD RATHE:
TaHus ¥ T. 1.} . HampuMep, B yI1oBHAX Heo GBOIHEHHBIX Kap CTYRUMXCH Iopoa
MOJKHO TIPHMEHSTE NIo6ble TAMOOHAKHBIE PAaCTBOPHL: lleMeATHO-TIecuaHhle, Lie-
MEHTHO-TTIHHHCThIE, IeMeHTHO-IeCUaHO-TTIHHUCTRIe. ECiE e HonocTy 3amo/iHe-
HEI Bozo#t, TO menecoobpasHo Hcnonb30BaTh 6oNee craGwibHBIe pacTBOPBI, Ha-
NIPEMEp, LEMEHTHO-ITIMHACTbIE WM IIeMEHTHO-TIeCYaHO-DIIKHUCTRIE, TaK Kak
OHH He PaCcCIaHBAOTCA NPH HOTNIANAHHH B BOAY. IIpH HAMIMK B MONOCTAX PRIX- .
JIOTO 3aNOJIHHTENSA B OTAENBLHBIX Cliy4asdix ObIBaer onpaBAaHO npumeserne Go-
Jice BOPOTHX 9MCTO LEeMEHTHHIX pacTBOPOB, a HalHeTaHHe MX CligyeT HpOBO-
MMTh OTACTBHLIMY TOPUHIMH NPY NOCTYNATE1BHOM IOBHXEHHH C KOPOTKHMH
WHTEPBATAMH, TaK KaK CKBAXWHA NOCTOAHHO 3alUTRIBaeT MaTepHAIOM 3aroln-
HUTENA NOJIOCTed.
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Ilpuaoxenue 2

Merton onpeneneHHs JHAMETPOB KaPCTOBbIX MPOBAJIOB C YHETOM
HArpy3KH OT coopyxennii

Pacuer duameTpa KapcTo8020 nposand

PacueT pa3Mepa KapCTOBOIO IPOBAla BLIMOJIHACTCH H3 YCIOBHA PaBHOBE-
CHA KpYTTIOLMUIHHAPHYECKOTO cTonba IpyHTa, 3aBHCAlONIErO HaN, KapcToBok
NOJIOCTRIO, BEC KOTOPOro YPaBHOBEILUMBAETCA CyMMApHBIM TpeHHeM, edCT-
BY©OIHMM 1o ero Goxopott nopepxHocTH (puc, 1).

PacueTHoe 3HaueHHe OHaMeTpa d,, ABIAETCH MHHHMAUIBHBIM OHAMETPOM
npoBana, o6pasoBaHMe KOTOPOTO BO3MOXHO C I'MyGHHLI PacloNoXeHHA 0To-
noctd. Jna Bo3sMoxHocTH o6pa3oBaHHs npoBasa ¢ 3ToR rmy6HHE HeoGXxoom-
MO, ITO6Hl pa3mMep DONOCTH B IUIaHe GBUT He MeHee PacueTHOro 3HaUeHMs &, .

MeTox mo3BONAET YUHMTHIBATL PABHOMEPHO Paclpelie/ieHHy10 Harpy3Ky oT
OJIHOTO MITH HECKONBKHX COOpYXeHMi, yUHThIBasi HX GOPMY H pa3Mephl B ID1a-
He, TyGHHY 3anoxenns dpyHpmamenra (H, ), B3auMHOE pacmionloXeHue coopy-
JKeHUS H mpoBana.

IInamerp mposana onpefesnsercs no popmyne:

E(c; Ah;)+ ZAF; 1))

9
rae h; — TonmMHa j-TO CJIOA IPYHTA C 3afaHHBIMH JHAYCHHAMH YAEILHOTO
CHEIUIeHH C; , YITa BHYTPEHHero TpeHHs ¥ , YAeNLHOro Beca 7 ;

of =[p, o+ E(,80) ;0000 Kitg 95 @

dop=4

A; = 1-sin p; 3)

§; =B+ 3:h. +Z(7:4h)), 4)

roe oc — xoapUIMERT pacnpelesieHHa HaNpsXKeHH# 1m0 IMy6HHe OCHOBAHUA
cornacHo rnasl CHuIl “HopMul mpoexTHpoBanua. OCHOBa s 3MaHHA H COO~
pyeHuit’’; i=4—1,j —2H T 4. - NOpaNKOBEe HOMEDPA CIIOEB I'PYHTa, 32
NeraiouMx Hajl J -bIM CIIOeM; P, — CpefHec JaBjieHHe NOX NomolmBoit dpyuna-
MEHTa COOpyXeHult, C YIeTOM 1eHiCTBYIOMmIETO GRITOBOTO A2BJICHHA B IPYHT4X.

Bumsmas rmy6GuHa NpoBana /4, IpHHUMAaETCS paBHOM BLICOTeE NOJIOCTH, CBOGOL-
HOH OT 3aDOIHETENS.

Pacuer Quamerpa nposansHoli 60 poKKuU

Tocne o6pa3oBaHHsR Ha NOBEPXHOCTH 3eMJTH WIH Nol GyHIaMEHTOM COOPY-
XXEHHS IICTHHIPHYCCKOTO WK cBoHoo6pasHOIO NMpoBana, Dox NeitcTBiteM Beca
TPYHTAa H HarpY3KH OT COOPYXXCHHS TPOHCXOOHT YYIONOXEHHEe CKIIOHOB O HX
YCTOHUHBOrO COCTOSIHMA. B 3aBHCHMOCTH OT THIIAa FPYHTA B Npefieliax BHOMMO#R
MyGuHBI NpoBaNia  h, , BEIKYMHLI HAPPY3KH OT COOPYXEHHA Ly ITOT NpoLiece
MOXET MPOHCXOAHTH MOYTH OOHOBPEMEHHO € MPOIEecCOM BbIXOAa MPOoBalia Ha
3EMHY® NOBEPXHOCTb. B ‘;esynbra're npoBal NpHHAMaeT GopMy BOPOHKH C
OHaMerpoM No Bepxy £ - MeToR pacuera mMaMerpa npoBankHoH Boﬁpomcu
KakK H MeTo[l pactueTa JuaMeTpa IpoBala No3BONAET YUMTHBATL 3arnybneHue
dynnamMeHTa, B3aHMHOE PacToNioXeHe BOPOHKH H COOpYXKeHult, a TaxxKe MHO-
TOCIOAHOCTb I'PYHTOB.
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cnou Puc. 1. Pacuernas cxe-
Md K onpedenerulo
ouamerpa  Kpyanoyu-
J AUHOpURECKD20  npO-

T sana
| l 1 — pacnpedenenue
-4l Hanpawenui 8 OCHO-

‘ (A  eanuu OT GHewHed
Hazpysku; 2 — pdc-
S 2 npedenenue Hanps-
- wenuii no aaybune

- — ——
)
Z;

he

1 dne i ocroeanus or cober-
r ' BEHHO20 8€Ca 2pYNTa
de/l
Y- ‘[: —r—1—-
I -
i =
< | | !
AL
awll | 1
! I
| | Puc. 2. Pacuerngn cxema onpe-
OeNEHUR KOHEYHO20 OuaMerpd
' h npoeana

Pacuer muaMeTpa HPOBANEHOM BOPOHKH 32KJIOYACTCA B CleAyoOuUIeM (pHC.

Onpenenserca ovepraHMe yCTOHIMBOTO CKIoH2 60OpTa MPOBaNBHOH BOpPOH-

K (B NpsMOYTONBHOR CHCTeME KOOPIHHAT / — 4 C HAYAJIOM KOODOMHAT B
IPOH3BONEHOM TOYKE Ha 3eMHOM MOBEPXHOCTH WM HOL GYHOAMEHTOM COOpY-

KEHM) : ¢;
Y% 28[‘”'5/(*9"" t &P, * Eq,4n, )]’ ©

TAe 4; ~ OPAMHATA DOBEPXHOCTH YCTORWBOTO CKIIOHA Ha TTIyGuHe /;; Ah; —

Bo;mgnzxg m)euen'm‘puux ClloeB I'pyHT2 (PeKOMeHTyeTCE IPHHWMATS Ah‘- =
=U,1 -V, M).

PaccuMTaIBaeTCS pasme; anbHON BOPOHKN 1O yne:
=2l L% " Zy;\2 Eg‘.! dZ, heo ]
dE 2["+ (n)"_n_"'t,zAh,: ’ ©)
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rae — KOIW9eCTBO PACCUHTRIBAEMBIX NIEMEHTApHBLIX CTI0€B.
TMpoece BHTHCISHUS CYMM fh;,g‘; 11 yi’ TPOH3BOIUTCA [0 BBINONHEHHA
ORHOIO M3 CIICAYOHMX yCnopmi :

14 « y. — opmEHata cKioHa Y. Ha ryGmHe h; pasua paguycy npo-
276 pamuoft BOPOHKXH d[2; WM
ZA h; =h.=h, — IIyGURA IDOBANLHOR BOPOHKH #; paBHa BumEMOH IyGH-
He h° HOpopana.



Hpunoxenue 3

Meroant auddeperinupoBaHua 32KAPCTOBAHHBIX TEPPHTOPHE
10 HHTEHCHBHOCTH KapCTOBLIX NPOBAJIOB

Iuddepemimpopaive pexoMeHIyeTCS HPOBOMMTH NOCPENCTBOM Tpanchop-
MAI[HH DOJIX HpPOBATOB B N0/Ie HX WIOTHOCTH, HCHONL3YS NMPUHUMILI CKOJIBAS-
mero KpyXka. Pammyc kpyxka, ofecneunBaionmit HauGoONbLIY®d KOHTDAacT-
HOCTb DOJNA WIOTHOCTH NPOBAIOB, onpenenserca no Gopmyrne

R =0,861, a

rme 1 — pacCTOfiIHHE MeX]ly TOYKAMH HiMepennil.

Meromuka TpaschOpMalHH DOJIA TPOBATTOB B NONE HX ITIOTHOCTH 3aK/IPYacT-
ca B creAyouieM. Ha xapry HaHOCAT KBagpaTHY!o ceTh TOYeK H3MepeHwmit ¢
BLIGpaHHEIM paccTOAHHeM [, B KOKAYIO TOUKY NOMEMAT HeHTP KpyXKa pa-
ouycaM R, DOACWHTHIBAIOT KOJIWYECTBO MPOBANIOB B €0 IpeesiaX H MpHCBaH-
BA0OT NONYYCHHEIE 3HAUCHHSI COOTBETCTBYIOIIEH TOUKE HIMEPEHHH.

3HaYeHHMX IMOTHOCTH MPOBAJIOB, PACCUMTAHHLIE HA MIIOIAKE KPYXKKa, H
o6pasypt none. [TockombKY ITIOTHOCTH NMPOBAIOB NpPH TAKO# TpaHCdO pMaIHK
MOXeT BbIpaXaThCA ML NeNLIMY TUCIAMH, DOJTy4eHHOE TI0Je IBIOTHOCTH OMC-
KpeTHO. JT0 IO3BOJNIAET IPOBECTH I'PAHMIBI MeXAY 30HAMH C pasHOM IDIOT-
HOCTBIO, B MpefenaX KoTophlX MIOTHOCTH MPOBAIOB HOCTONHHA B mwobolt Tow
xe. [Ipamep Tpancdopmanuu DoKa3aH Ha puc. 1.

Puc. 1. Ipumep Tpaxcgio pmayuu no-
AA NpoGanS& 8 NoAe KX NAOTHOCTU
1 — T0%KG BIMEPEHKS CO IHANERUEM
RIOTHOCTR Npoeans; 2 — Kapcro-
82 mpooaasy 3 — 2peRMIK pasHO-
NaoTNOCTHMRX JOK; 4 — paImomnor-
HOCTRDIE FOMM OO INGRENIAMK RAOT-
nocru npoeasa (1, 2, 3, 4)
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IpoBankl MpeACTaBISKOTCA TOYKAMH, COOTBETCTBYIOIMMH HX HeHTpam. Ilpu
nojicueTe KOJIM1eCTBAa IPOBANOB He YYHTHIBAOTCA T€, LEHTPhl KOTOPHIX JIeXKaT
Ha rpaHmMile KpyxKka. 'paHHubl 30H ¢ pasHofl WIOTHOCTRIO MPOBORAT [0 3HANO-
™H ¢ H3oIMHHAMHE (pHc. 2). MecTomoN0XeHH e PPalHIl COOTBETCTBYET CEPElH-
He pAcCTOSHHA MeXIy NBYMS COCEHHMH 3HaYeHHAMH IDIOTHOCTH MPOBAJIOB.
[Ipx 3TOM NPOMEXYTOYHBIC 3HAYCHHA IDIOTHOCTH PACCUHTHIBAIOT TOMBKO MeEX-
oy COCeIHHMH TOYKaMH H3MepeHuit, o6pasyloumMy xBagparsl. BHelmsd rpa-
HH1Ia ABJISETCA 'PaHHIlelt OIS INTOTHOCTH IPOBAJIOB.

HHTEHCHBHOCTD NPOBAIOB O KXo BhIAE]eHHOH 30HN PacCUHTRIBAOT N0
dopmynam:

( n:% \\.

npH /\07’0,2 A, == 1In|1-(1-A,) 2::[7‘-8‘: ) )
naA, s

mpH A < 0,2 Ai=1"-1-9—‘-’— » 3)
ALY

rae A; — HHTCHCHBHOCTb IPOB&IOB A (-ToH 30HBI; A, — Cpe/lHee 3Haqe-
HHE HHTEHCHBHOCTH NPOBANIOB UIA BhiIeNIEHHOTO NONA MIOTHOCTH; /1, — Be-
NTMYMHA ICIOTHOCTH NPOBANOB B i-Tofl 30He; 8, — Mnoiaap BLHAEAECHHONO N0~
A MIOTHOCTH NPOBATOB; S; — INIOWAND ¢ -TOH 30HM; f — KOJMUECTBO 30H C
Pa3HO# MIOTHOCTLIO.

Benuuuna A, onpefensercs no gopmyne

A,=NJS,T, @

rae N — KOJHYeCTBO NPOBANOB B BLIIECNIEHHOM MOl INIOTHOCTH; T — NMEPHOA
BPeMeHH, 33 KOTOphIi o6pasoBanock N nposanos.

Heo6xomimocTs Gonee TOYHOTO y4eTa HepPaBHOMEPHOCTH pacIpelesicHUs
IIPOBAIOB MOXET BO3HHKHYTH MpPH OCBOCHHH YYaCTKOB CO 3HAUMTENBHOM Kapc-
TOONACHOCTHO, CTPOHTENBLCTBE 0C060 OTBETCTBEHHBIX H OTBETCTBEHHBIX COOPY-
KEHHA B HENOCPEACTBEHHON GIIU3OCTH ¢ MECTaMM CTYIIIEHHSA TPOBATOB. B 3TOM
Cliy4yae pPEeKOMEHIOYETCS H3IMEpPATh IUIOTHOCTh B TOYKAX, COOTBETCTBYIOILMX

Puc, 2. Hpumep tpancgopmayuu no-
A7 NPOBAN0s 6 NOAE UX NAOTHOCTU ¢
YUeToM 3HaYeHUil NAOTHOCTU 8 Mec-
0 Tax pacroNOMERUR RPO8AL08
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UeHTpaM NpoBanoB. PacdeT mMpoMeXXyTOWHLIX 3HaYeHMit INTOTHOCTH B KBZOpa-
Tax, 00pa3oBaHHEIX COCeTHHMM TOYKAMH H3MepeHMH, IIpH HAMWIHH MPOBAJIOB
MPOH3BOAMTCA METOOOM TpeyTONbHHKOB. [IpH 3TOM HeoGXOAHMO CTPEMHTBCA
K DOCTPOCHHIO TPEYTONBHHKOB, GNMHIKHX K PABHOCTOPOHHHM.

Ins ReransHoOro onpefleneHus KoHGUTypanMit rpanun ¢ pasHol WIOTHOCTHIO
30H pEeKOMEHJIYeTCH Celylolmit MeTol, TpanchopMalHH 0o [[POBANOB B 1O~
ne HX IWI0THOCTH. Ha KapTy HaHOCSAT KBAIPaTHY10 CeTh TOYEK H3IMepeHult WIoT-
HOCTH ¢ BHIOpaHHLIM paccroAnHeM [ , B KaXIY© TOUKY IOMEIURANT LEHTp
KpYXXKa pagHycaM R, OnpenenaoT KOJIHYECTBO IPOBaNiOB B NPee/iaX KPYXKKa,
paccTossHHe OT TOUKM M3MepeHMs M0 LeHTpa NPOBANIOB H PACCUMTHIBAIOT 3HAYe-
HH€ INIOTHOCTH B TOYKe H3MepeHus 1o popmyne

m 2
n= ‘é" 1 -{'ﬁ') )
Iae m —KONHIeCTBO NPOBAIOB B Mpe/ielaXx KPYXKKa; I'; ~ PacCTOSAHHE OT TO4-
KH H3MepeHHs [0 IEHTpa j-To MpoBana.

Takaa Tpachopmania DO3BOAAET NONYUHTs HEMPEphIBHOE pachlpeqelicHHe
IUIOTHOCTH HIPOBAZIOB B TIpefienax BhbiflelIeHHOIO HOJA IIoTHOCTH. [ns npuse-
feHddA NoNS K JMCKPEeTHOMY BHIY B COOTBETCTBHH C (PH3UYECKHM CMBICIIOM
H3Mepsemoi INIOTHOCTH MpPOBAIOB Heo 6XOIHMO MPOBECTH H3OMHMH INIOTHOC-
™ 0,5; 1,5; 2,5 H T.5. 4 ONpeAeSITh 3HaYeHH INIOTHOCTH B KaXKAOM HHTEPBa-
7ie H30MMHENA. PacdeT MpoMeXyTOYHBEIX 3HaYeHHI INOTHOCTH NMPOBOJMTCH MO
METOMHKE, YKa3aHHOM B JaHHOM IIPHIIOXKCHUH .

Taxum o6pasom, nzomauusa 0,5 sBnaercs et JI0A IUIOTHOCTH NpOBa-

7I0B, a HHTepBaNbl H3onuHu# 0,5—-1,5; 1,5-2.5; 2,5-3,5 1 T.A. COOTBETCTBYOT
30HaM C IDIOTHOCTHIO IpoBanos 1, 2, 3 ¥ t.a. [Ipamep Takoft TpaHcopmalHu
npeAcTaBNeH Ha puc. 3. PacueT HHTEHCKBHOCTH MPOBAYIOB YISk BhIASIEHHBIX 30H
npoBomaTea no popmynam (2), (3).

YToweHHe MeCTONOIOXEHAS TPaHHIX P23HOITIOTHOCTHBIX 30H NPOBOIHTCH IO
MeTofIHKe, IpoBeficiiHofl B AanHoM npwwioxerud. Ilpamep Takoit 06paboTku
NpefCTaBIIcH Ha pHC. 4.

Puc. 3. Hpumep Tpancifopmayuu no-
AR NPOGAAOE 8 NOAe UX NAOTHOCTU €
YHeTOM pacCcTORHUL MEXOY TONKAMU
uIMepenuil u YeRTpaMu NPoeanos s

Puc. 4. lIpumep tpancgopmayuu no-
A8 NpOBanoa 8 none ux NAOTHOCTU ¢
yuerom 3navenudi T, u 3naueruil
nAOTHOCTU 8 YERTPAX NPO6anoe



Meromet TpaHcopMauMH NOJNE IDPOBANOB B HEJIOM H8XT CXODHbIE nons
IUIOTHOCTH NPOBAJIOB,

KoyuecTBO TOdeK H3MepeHHH IUIOTHOCTH M BEJIMWAHA PafMyCca KPYXKa
3aBUCAT OT CTeMeHHU I'eONIOrHIECKO# H3yuYeHHOCTH YUACTKA MCCeJIOBAHUN H
OKPpYXawifeH ero TeppATOPUH H ONPERE/IAIOTCH CHEAYIOMEM 06pa3oM,

Ecin creneds reofiornieckoft HIy4eHHOCTH TEPPHTOPUH TAKOBA, YTO TIO3BO-
JifeT BBIASNIHTS YYACTKH, OMHOPOMHLIE N0 OCHOBHBIM 'e0IOTHYECKHM YCIOBH-
AM, BIIHAIONMM Ha o6pa’loBaHye UPOBATOB, TO HeOGXOAMMO ONpPEASTHTDL P~
HMUBI 3THX YYACTKOB, PACCUMTATH VIS HHX CpeliHee JHaUeHHe WHTeHCMBHOCTH
MPOBAJIOB, 3 3aTeM B Ipefeiax KakIoIo yYacTka TpasHcdopMHpOBETH NONE
MpOBaNnoOB B NOJIe HX IDIOTHOCTH.

TIpx 3ToM KONHYECTBO TOYEK H3MepeHMit MTOTHOCTY NPOBANoB Ha CARHELY
wiowiaoy BhiGHpaeTca cormacHo ofleMy KonmuecTBy TO%eK HaBnromesth B
maciuTabe HCCIeIOBAHMA OPH HHXEHEPHO-TeONIOTHIECKM X H3BICKAHHAX B CTIOX-
HHX YCIOBHAX, YTO NO3BOJISET BOGHTLCH omuHaxkoBoll MHGOPMATHBHOCTH 1O-
niell [DTOTHOCTH M JPYTHX BHOOB MHKEHEPHO-TOONOTHYECKHX NAHHBLIX M [aer
BO3MOMXHOCTh HX KOPPEKTHOTO CONIOCTABIIEHHS K cOBMecTHOM 06paforku.

Ecnn B npefenax y9acTka, OGHOPORHOIO IIO OCHOBHBIM Ie0jIONANeCKHM yc-
JIOBHAM, BIHAIOIMM Ha-06pa3’oBaHMe IPOBANIOB, CYILIECTBYOT 30HLI, XApPaKTe-
PH3yOLIHMecA HYJIEBHM 3HayeHHeM IDIOTHOCTH, XOTS 06pajoBaHHe HPOBANOB B
HHX BO3MOKHO, TO BhIGHPaOT Tako# pajMyC KpyXKa, yrob6nl mobes Touxa
YUACTKAa XapaKTepH30BaNach 66 KakMM-THGO 3Ha3eHH eM IDIOTHOCTH LIPOBANIOB,
OTIMUYHBIM OT Hyns. JTa OfiepaIHs CPABHHTEIIBHO JIETKO BHINONHACTCN METO-
oM nopGopa.

CTenesib I'oONIOTHYECKOH H3yUeHHOCTH TEPPHTOPHM He[OCTaTOYHA AN
BhIZieNeHHA OJHOPOIHBLIX YHYACTKOB, TO peKOMEHIXyeTCs Ha YIaCTKe MCCHeOBa-
HUA ONpeNeNiTh 'PAHALY NOTEHIMANEHO OMACHOM 30HBI, BHE NpelesioB KOTO-
po#t BepoATHOCTE 06pas’oBaHMA NPOBaJIOB He3HaUMTebHa. KpuTepuem Bhi-
OefTeHHA TaKo# TPAHHIBI CIyAMT KaKofi-muGo reonormieckuit paxrop, BIMA-
HHe KOToporo Ha of6pa3oBaHie DPOBANOB HauGonbiliee N0 CPABHEHMIO C ApY-
rEMH daxTopaMH. B GONBIIMHCTBE Clly4aeB KPHTEPHEM MOXET CITYKHTh MO1l-
HOCTh 3aKapCTOBaHHOHM 30HKM (CyMMa MOIHOCTeH 3aNONHCHHLIX H HE3RTON-
HeHHBIX KapCTOBHX DOJNIOCTeH, pas’pylleHHLIX H CHITBHO TPEWMHOBATHIX 30H),
KOTopaf SBnfeTcA CyMMoOH GOJBIIMHCTBa IeolIoOTMIeCKHX (HaxTopoB, BINMIO-
umXx Ha obGpajoBatme mposasios. Ilna onpepenedns I'paHiibl HOTCHIMANLHO
OmACHOM 30HM CTPOST KApTY BHIOpamHOro $axTopa B H3OMHHSX H rpadHK
H3MeHeHHS INIOTHOCTH OPOBAJIOB, PACCYATAHHOH B KAXIOM MHTepBane K30H-
HHMHl B 3ABHCHMOCTH OT BEJIMMHHE (daxTopa. ITO MO3BONACT ONpeleliHTh 3Ha-
westne HAKTOPA, COOTBETCTRYOLLEE HYNIEBOMY 3Ha%eH HIO IIOTHOCTH, a CledoBa-
TeJIBHO, H IPaHHMIle NOTEHIHAILHO ONACHON 30HHL. B mpenienax aTo#t 30HH mpo-
BOAAT TpaHCPOPMAMI0 NOJA IIPOBANOB, KOMHYCCTBO TOYUCK M3MEpEeHHMA M pa-
OHYC KPYXKKa BHGHDAOT B QOOTBETCTBHM C NPUBeNeHHEIME PEKOMEHAIHAMM.

EcnH reonorndeckas H3Y4eHHOCTh TEPPHTOPHH H YYACTKA MCCIeNoBaHMH
HEROCTaTOYHAA WIH OTCYTCTBYET, peKOMEN/Iy eTcH ONpefleNiATh TpaHly noTeH-
IMATHHO OMACHOH 30HLI, MCHOJIb3YSA MAaTEMAaTHYECKYIO MOJIETb, NPEUTOXKEHHYIO
Hccnenoparensivu w3 IIIP @, Poitrepom (F.Reuter), . Crosiom (2. Stoyaw
a I1. Onefixennuem (P Oleikewitz). TI'paiuua 20HL OOpenensercs pamay-
COM BJHATHA"” Ry , OKONTYPHBAOLIMM NOJle IpOBaNoB, JIoxasaHo, 4T0 Bepo-
ATHOCTH O6pa’oBaHHA MPOBWIOB B OpeHesiaxX BhIAENCHHON 30HLI HAMHOTO BhI-
we, yem BHe ee. Pamyc Ry HaxonAT wepes dynxumwo D (), koTopast npen-
craBnser co6ofi KONHYECTBO Nap IMPOBANOB C PACCTOAHHEM MEXAY HUMH MeHBb-
we r. Oyuxunsa Dir)kmeeT CienyOUMS BHA:

0 H T € R,y
D(r,z a,’bzrz np!{ R,‘r “‘-Rs;
a*bzf‘z npu r’f\’,,,

roe a,, b;, a,, b, — MIMpPHUeCKHE KOIPPUUNEHTHI; R,— HauMeHsbllee pac-
CTOSTHHE MeXAY MPOBaNiaMy.
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Puc. 5. ITpumep onpedenenus 'pa-
z ouycr AuRRER”

Pamuyc R, ecTh abcmcca ToUKM HepeceueHus mpyx nmapabon. Hanpumep,
s lslonx nposanoB (cM. puc. 1, npun. 3) dynxums D(r) NpeAcTabBjieHa Ha
puc. 5.

Bo Bcex Bapua#Tax TpaHchopmaliM¥ Nond NpoBaloB B N0J1e HX INIOTHOCTH
ZIOJIXHO BRITONMHATECA cooTHollleHHe (1).



[Mpunoxcenue 4

Metoap! onpeaeiCHHs HANPABJICHHA HPOBASHLHOTO
Nnpouecca H OPpHCHTAUHH NOJA NMPOBA.IOB

HampanjieHHe NPOBATBHOTO HpoLlecca peKOMEeHYy eTcs oNpeelIATh [0 0THO-
CHTelIbHOMY BO3pacTy IPOBAIOB MyTeM BH3YalnbHOIO OCMOTpa. Bee MpoBaibl
paspesTca MO BO3PacTy Ha cTapbie, MuJlofbic, CBexHe. 1A Kaxnod BO3-
PacTHOH rpajlaiMH PacCUMTHIBAIOT KOOPIHHATH! EHTPOB IUIOTHOCTH NMPOBAIOB

no popmynam: £x. ‘g:l _
= =1 t - . L=t 13
F=t5— §=E5—- ()]

Ioe X;,4; — KOOPAHHATHL (-FO NPOBalA NaHHOH BOIPACTHON rpallaliMy; fr —
KOJIKYECTBO MPOBAIOB [IaHHOM BO3PAcTHOH Ipagaums:

O™ LeHTpbl Ha KapTe MOQIeAOBATARHO (OT CTAPOl IPANAIMM K MOJIONOH)
COCIMHAIOTCA CTPIKAMH, Y KalbiBaIOLMMH HaNpaplieHie NPOBAILHOTO TIpoliec-
ca. Ilpu a10M B K2XOOH BO3pacrHOA I'PANaLMH OOKHO GLITH He McHee IeCTH
nposanos. [pumep onpeneedys HanpaBleHMA NPOBATLHOTO NpOLEcCa Tpen-
CTaBJicH Ha puc. 1.

20°
Puc. 1. Ilpumep onpederenun wan-
DA6AEHUA nNPOSANbHO20 nNpoyecca
® 0 ? @0 1 —~ moa99ete nposaavl; 2 — crapole
hd npoganvl; 3 — YEHTpbl AAOTHOCTU
7 2 5 MOAO0OBIX Ut CTAPHIX NPOBANOE
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Eciv UeHTpB! IUIOTHOCTH NPOBATIOB paxNiMUHBIX BO3pacTHBIX rpajnaluit Ha-
XOOATCA B HellOCPeCTBeHHOM GIH30CTH WM COBNAJAIOT, PEKOMEHILY €TCA Olle-
HMBaTh BO3MOXHOE HalpaBjieHHe NMPOBANLHOIO Npollecca ¢ NOMOWILIO CpeIHUX
paccTosiHHi MeXy TOYKOit coBMellcHHs LIeHTPOB INIOTHOCTH H NpOBaNaMu B
Kaxxpoi rpapauvu. Ecin cpemHee paccTosHue IjIsi MONOOLIX POBAIOB MeHbIlE
CpedHero paccrodHusa gjs Gonee CTaphix NPOBAaNoOB, TO IPOBATBHLIA MpoHEcC
HMeeT HalpaBleHUE K COBMELIEHHOMY LEHTPY INOTHOCTH.

B ripoTMBHOM Jiyyae MpoBaIbHLIA Mpollecc HMeeT HalpaBJieHHe OT COBMe-
LIEHHOTO UEHTpa INOTHOCTH. Ecnu cpenmue paccTosHus GMH3KU MO BenuuHe,
TO HallpaB/IeHHOCTE NMPOBANBHOIO NPOILecca OTCYTCTBYET.

OpueHTaups NoNs NPOBATOB — 3TO HANPaBIIEHHE, BIONL KOTOPOTO IpyIIHM-
PYIOTCA NMpOBaNbI Hcdtefyemoro nons. OnpejgeleHue a3sUMYTOB OpHEHTAIAM
HeoGXoMMoO 7151 BEISBIICHUA HAKTOPOB, BIHAIOUMX Ha paclipenerneHue IpoBa-
JIOB H YTOUHEHHSA HallpaBJl eHHS MPOBATEHOTO Npolecca.

A3UMYyTHl OPHEHTAalMH pEeKOMEHJyeTCA onpeNeNdTbh NOCPEACTBOM Tpex
GYHKIMHA OpHEHTALIHH, HMelolMX oOLMit BUx:

£,00)=N; fzw):ié(é_)z; f5(0)=~;§(_:f)2’ .

rae ¥ — KOMHYECTBO BCEX BO3MOXHBIX Nap NPOBaNoB; 7', — PacCTOSHHE MeX1y
MpOBA/IaMH B KaXOOK nape.

OYHKIMH OPHEHTALMH ONPEeNeNMOTCS B KaXK/IoM HHTepBalle a3suMyTa ¢ I1o-
CedyoLMM [OCTpOeHUeM po3-puarpamm. IIpy 3TOM pexkoMeHayercsa BbIGH-
paTh HHTepBall, paBHLIK 100, ¢ H3MepeHHeM asUMyTa ¢ TOUYHOCTHIO 1o 10. s
onpejeneHHsA 3HaueHud QYHKUMUA OPHEHTAUMH H3IMEPAIOT A3UMYTBI U [ITH HbI
BCEX BO3MOXHBIX JIHHUH, COCOHHAIOIMX NMPOBaNbl NONAapHO, H PACCYHTHIBAIOT
3HaYeHUA QYHKUM B KaKIOM HHTepBale.

3unauenre QyHKIHH £,(0) B KakOoM-THGO HHTEpBale a3HMYTa BhipaXaeTcs
KONHUYECTBOM JIHHHHA, COeIUHAPIIMX NPOBAIL! NMOMapHO (T.e. KONIMYECTBO Hap
NPOBATIOB) ¥ HMEIOLMX aIMMYTH, COOTBETCTBYIOIUME JAHHOMY HHTepBaly.
3Ta QyHKIMSA He YUHTHIBAET BETHYHHY paccTOSHHS Mexay fpoBanamu. [Tosto-
MY OLHHAKOBOE KOJIHYECTBO MNap IPOBAIOB € PA3NHYHBIMM PACCTOAHMAMU
Mexly HHMH [JaeT OMHAKOBOE 3HAYeHHe QYHKIMH f,(0)B paxINUHbIX HHTEpPBa-
Jax asumyTa. Bmecre ¢ TeM Gonee GnH3KO€ pacnionoXeHue NPOBAIOB TIPU Ipo-
YHX PABHMIX YCIIOBHAX JOJIKHO ONpeEAensATh HauboJee BepoATHOE Hallpany eHUue
OPHEHTALHH HOMNA NPOBWFIOB.

OyH ks ﬁ(ﬂ) YUATBHIBAeT KaK KOJIHYECTBO Map {IPOBAIOB, TAK H pacCTORHAE
MexXpy npoBdiamu. BeimuuHa ee B KakoM-THGO MHTepBaie a3UMYTa BBIpaXa-
ercsl CyMMOH KBafipaTOB 3HaYeHHH 0OpaTHLIX pacCTOsAHUN I BeexX Nap NpoBa-
JIOB, KOTOPhIe MMEIOT a3HMYThi 0O EOHHAIONMX JKHHM, COOTBETCTBYIOLIMX [aH-
HOMY HHTepBany. B cnydyae, xorfa kako#-nH6o MHTEpBan XapaxTepH3yercs
O[HON Mapo# MpOBaJIOB, PAaCNONOXEHHLIX OYeHb GIH3KO, BEIMUMHA (DYHKUHM
f, (0) Oyner 3HaunTenEHa. BMecTe C TeM GNH3Koe PacnoyoXeHHe BCCTO ABYX
NPOBAIOB MOXeT GHITH CAIy4aifHRIM H He OTPaKaTh JeHCTBUTENBHOTO Hanpas-
JICHHA OPHEHTAalMK MONA MPOBAJIOB.

OyHKIMA 4(0), ABsITIOLIALCs Mpou3BefeHnem bynxuni £(0) v f, (0), nulieHa
HEJOCTATKOB paccMOTpeHHBIX (yHKUMA. Po3lpl-mMarpamMMei Bcex ¢yHxamit
OPHCHTAaNMH JUIA NOJIsA NPOBaNOB NPEACTaBlieHbl Ha PHC. 2.

IlockonbKy KONMHMYECTBO BEPOATHBIX HalpaBileHHH OPHEHTALNH NOJIS MPO-
BaNoB OiiA Kaxpo#t GyHKuMK MOXeT ObiTh COMBIMAM, TO BhiEs eHKe THABHBIX
HaMpasJeHHi OpHeHTAUMH N0 Kakol-TH6o oanoi PyHKUMH 3aTPYIHU TEIILHO .

PexoMeHfiyerca rJ1aBHBIe HalpaBJYIeHHs OPHEHTAUWH NOJIA IPOBANOB Ollpe-
DeNIATh ¢ ydeToM Beex ¢GyHxkumi. st 3T0T0 [0 po3aM-OHArpaMMaM paccuMThi-
BAIOT Cpe/ee 3HaueHHe £(0) u CpeqHeKBafpaTHiecKoe OTiIIOHeHe G, IUIs
Kaxpol dyriaiuu n oueHHBAOT B D@UIaX BO3MOXHBIC a3UMYThI OpHEHTal MU
nons npoBanoB. Bannu npucsauBaroTCA clepyonmM o6pa3oM:

npu F(0) € F(0)<F(0)+ 6,  3Hauenme pyHKUMH £(0) COOTBETCTBYET
1 6any; ’
npu -F(0)+6f_.s{-‘(0)<f{0)+25f — 2 Gainam;
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£(0)
R0

fs ()

Puc. 2. ®yuxyuu opuentayuu
0AR uccaedyemo20 noas npo-
8an08

npu  F(0)+20; % fs <F(0)+36; _ 3 Ganam;
mpH  £(0)+ 36 £ £(0) —4 OGannam.

Pe3yALTATH TAKOM OlleHKH AfIA PACCMATPHBAEMOTO IpHMepa HPeACTaBI CHEI
B TaGnuue.

HHTepBaNK amMyTOB Ouenka 3Havenuit Gyt Cymma GautoB
OPHEHTAMIHH, Ipaj OPHEHTAIHN, GarIn

0-9 0 1 1 2
10-19 1 0 0 1
20-29 1 0 0 1
4049 1 1 1 3
300-309 1 1 1 3
310-319 2 2 3 7
320-329 1 3 3 7
330-339 1 0 0 1
340-349 3 0 1 4
350-359 1 2 1 4

BuiGop masHibiX HanpasieHHH OpHEHTAIHM, KOTOpbie PeKOMEHIYETCS Bhli-
HOCHTb Ha KapTy, NOJKeH ONpeAelAThea o6LmM konuuecrBom Garios. B pac-
CMaTpHBaEMOM IIpHMepe ITIaBHble HAIPaBJICHHA OpMEHTAMK MOAA NMPOBAIOB
XapaKTepH3y10Tcs cpemnumy astmyramu CB 45° u C3 3200,

PexoMeHfyerca onpepenits ¢(axkTophl, BAHAIOUME Ha OPHCHTAUMIO MNONN
nposanios. B paccmarpuBacMoM npuMepe TaKUMHK GAKTOpaMH SBJIAIOTCA TEK-

. TOHHYeCKNne HapyHUIcHHA, a3AMYTHI KOTOPBIX B uenoM COOTBETCTBYIOT a3UMYy-
TaM OpHeHTAUHY NONA NPOBAIOB. B 3TOM Clydae Bo3MOXHO onpefle/ieHne Bepo-
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Puc. 3. lIpumep onpedenenusn 2pu-
HuY noADC pacnpOCTPAHEHUs npo-
1 eanbHO20 npoyeccd

ATHBIX TPaHMI PaCHPOCTPaHEHHA MPOBATLHOTO MPOLECCa My TeM BhIZEJIEHHS o~
710C PRCAPOCTPaHEHHA NPOBATOB. I'paHMIBI 3THX HOJIOC OMPENENAIOTCH JIHHUA-
MH, OPOXOASIMMH Yepe3 KpaftHHe MPOBANblI COITIACHO OCHOBHEIM a3HMYTaM
opueHTauuu (cM. puc. 1). PexoMerayercs yToOWHATH a3MMYThl OPHEHTAIMH
MPOBANOB B KAXIOH BBIJIE/ICHHO} MONOCE H BePOSTHbIe PAHMIIBI PaCIPOCTpa-
HEHMS POBATBHOTO Mpollecca cneAywmmm ob6pasom. Jna nposanos B npepe-
NaX KaXAOH MONOCH ONMpeAe/suoT JIMHHIO OPDHEHTAlHH NMPOBANOB C AMIPOKCH-
Mauelt ee mo dopmyne

y=a+bx,

roe a,d ~ sMmMpHtecKue Ko3(hPHuueHTEI. 3aTeM PacCUMTHIBAIOT CPefJHEe pac-
CToAIHe OT 2TOi IHHMM OO NMPoBAIOB (7) M CpeAHEKBaXPATHIECKOE OTKIIOHE-
HHe (¢, ) . BeposTible rpaHMIbI pacllpo CTpaHeHHS IPOBATHHOTO Mpollecca Onl-
penensoTca HuTepBanamMi % 36 ,. . [Ipumep pacueroB npescrasieH Ha puc. 3.
B naunom npumepe oxoso 40% NpoBanioB NpaKTHYECKH COBNANAET € TMHUAMH
OpMEHTaUMH HONA NPOBANOB, 2 92% HaxopATcs B Mpeneliax BblOeNeHHbIX Mo~
J10C, YTO YKa3bIBacT Ha NMPAaBOMEPHOCTH BHIAEIeHUSA TaKHM MeTOOM IMOJIoC
pacnpocTpaleHus TPOBAIOB.

CeepeHrs 06 opHeHTaMy NOJIA NPOBAJIOB NO3BONAIOT YTOUHHTH HallpaBne-
HHMSA NPOBATEHOTO Npoluecca. lInsg 31oro ofiiee HanpaslieHHe NPOBaATEHOIO NPO-
Hecca pacKkiiagpIBacTcsd Ha COCTABIIAIONME COTTIACHO a3HMYTaM OpHeEHTalHH Tio-
na ppoBaioB (cM. puc. 1 mpun. 2). JaHHbie IO OpHeHTalMK NONSA IPOBATIOB U
Hanpagr/ eHHAM [POBANLHOIO Ipoliecca MOTYT GBITh HCIIONLIOBAHBL IS OTHO-
CHTETRHOM OlleHKH KapCTOONACHOCTH YYacTKOB H BbI6Qpa palMOHATBHBIX IDIa-
HHPOBOUHLIX peliieHuit. B YaCTHOCTH, IpH MPOYAX PABHELIX YCIOBHAX He peKo-
MEHZIyeTCS pPa3MelliaTh COOPYXKeHHS B MpedeiaX BhINeNeHHBIX NOJIOC Pa3sBHTUSA
KapcTa, a TakkKe B APAMBIKAOUMX K [OJIOCaM 30HaxX, Ky/Ja HampaBlleH npo-
BANBHEE npouecc. B npenenax caMux monoc HauboJee ONAacHOM SABIIAETCA 30-
Ha, KOTOpasi HAXOMMTCA 110 HanpaBJleHHIo IPOBATIRHOTO Npoliecca AANbilie OTHO-
CHTEIBHO OpPYTHX 30H M X Hbl nepecedeHHsi nonoc. HaHunie PexomMeHOAIMA
cpaBeqjIMBH M 1A 3CH, OHOPOSHRIX IO [ETOTHOCTH IMPOBAIOB.
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